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2. Executive summary  

Fertilizers are currently responsible for between 40 and 60 percent of the world’s food supply 

(source: The Fertilizer Institute, Fertilizer’s Role in World Food Production, 2010). The major 

nutrients – nitrogen (N), phosphorus (P) and potassium (K) – are elements that occur naturally 

in the environment but they are removed with the harvested crop, providing nutritional value 

to the foods we eat. Fertilizers replenish the soils with N, P, K and other nutrients, to promote 

abundant crops for food production. 

The world market of chemical (mineral) fertilizers is extremely large, but i) it has a heavy 

impact on the environment, and ii) it is characterized by a widespread demand and a very 

concentrated offer. Some specific considerations, reported in the following, clearly 

demonstrate the importance of the project in terms environmental problems targeted. 

Nitrogen (N) is currently produced in over 80 countries worldwide, its primary raw material 

being natural gas, or alternatively coal, fuel oil and naphtha. In terms of environmental impact 

it means that the synthesis of nitrogen fertilizers consumes large amounts of fossil energy and 

the cost of nitrogen fertilizer increases dramatically with increasing energy prices. 

Phosphate (P) manufacturing requires phosphate rock and sulphur, and phosphate ore reserves 

have been identified in 32 countries worldwide, though the phosphate ore exploitation is 

limited to fewer states (the top three producing countries account for 63 % of total world 

production while the top 12 account for 93 percent). This means a strong environmental 

impact (e.g. not renewable resource exploitation and energy consumption for processing). 

Potash (K) ore reserves have been identified in 21 countries worldwide. Currently, the 

economic extraction of potash is limited to only 12 countries. Consequently, most countries 

have to rely on imports to meet demand. Potash is imported by more than 100 countries 

worldwide as over 80 percent of world potash production is exported. In terms of 

environmental impact the same considerations reported for phosphate can be done. 

The main limiting factor of a larger use of organic fertilizers is often linked to a correct 

handling of raw materials maturing process, the consequence is a poor agronomic quality of 

the final product to distribute on the soil. In order to prevent this risk, the RESAFE project 

demonstrated as the proposed innovative process (based on vegetable active principles) 

improves the whole production chain starting from the initial separate processing of UOW, 

FOR and bio-char. Thus, the RESAFE project led to specific innovation in the bio-waste 

treatment process as well as in the quality and safety of compost and bio-char. RESAFE has 

demonstrated as the implementation of new fertilizer application methods, leads to several 

benefits, mainly for European farmer SMEs, in terms of sustainability, safety and product 

quality, along with compost and bio-char producers. 

Main environmental tackled problems, which size is difficult to assess, are mainly connected 

to partial substitution of chemical fertilizers (50% in the crops harvested with HQ-ORBP, 

high quality organic based products proposed in RESAFE) and the special organic matter 

given to soils. The avoided production and use of chemical fertilizers has an impact in: 

- Improved environmental performance, 

- Better use of natural resources, with water saving, energy saving (and apatite saving, in case 

of phosphate fertilizers, a not renewable source). 

 

Agriculture is highly dependent on soil fertility and nutrients availability. For example, it used 

20-30 million tonnes of phosphorus annually over the last thirty years, largely coming from 

outside the EU. Phosphate fertilisers used in the EU do contain cadmium impurities, which 

accumulate in soil. The use of RESAFE “recycled” sources, via HQ-ORBP, is a way to 

address security of supply, improve soil conditions and limit cadmium pollution 

(COM/2012/046 final). A similar consumption of K fertilizer and a higher N consumption are 
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registered. The powering of organic substance in soils, particularly depleted in Organic Matter 

(OM) in target areas, prevents phenomena such as: 

• soil sealing, powering water filtration and enhancing field capacity also with modified 

climate conditions with short and heavy rains, 

• removal of soil surface layer as dust during works, together with carbon and organic 

fraction,  

• mineralization and pre-desertification, with reducing of soil function, particularly food 

production. 

 

Use of HQ-ORBP brings to different conditions: make soil soft, absorbs with major efficiency 

retains (organic matter swelling) heavy rain and let it flow along with plant requirements. 

Furthermore, the use of HQ-ORBP reduces water consume in agricultural activities and on 

some type of soils, up to 30%. The results of the RESAFE project go towards the territorial 

recovery; these means a better protection for groundwater deep water, surface water. 

The new RESAFE procedures set fresh benchmarks and open new scenarios in the treatment 

and recycling of bio-waste, clearly demonstrating as it represents a high-quality, 

environmentally sustainable and economically feasible alternative to the use of chemicals. 

Such a concept assumes particular relevance with reference to specialised livestock holdings 

characterised by little or no crop area or pasture, and for this reason having “a nutrient 

surplus”. In this context specific solutions have to be found, as it is not possible to spread all 

of the manure produced on the farm, on crop area or pastures, belonging to the agricultural 

holding, without severe risks to the environment. Such a problem (e.g. manure disposal) 

dramatically arises when a whole region is specialised in livestock breeding. Specialist crop 

holdings, on the other hand, may face a nutrient deficit and have to import nutrients. Due to 

the low availability of manure, regions specialised in cropping tend to rely on mineral 

fertilizers which are produced with high amounts of energy and contribute greenhouse gases 

production. 

The innovative aspects of the RESAFE project are in terms of process and product 

improvement. 

Dealing with organic matrices as raw materials and fertilizers, the RESAFE project activities 

have evidenced a large intrinsic variability in samples; therefore it is possible to discern a 

trend.  

An innovation is represented that the process- biotreatment- was applied not directly to urban 

organic waste for biostabilization but to a biomix composed of compost (UOW after 

treatment), animal dejections and biochar, 3 organic materials with 3 different stabilization 

degree (stabile, degradable, very stable) in order to obtain a “2nd level” fertilizer.   

 

Process improvement 

Demonstration of the maximisation of N retention in final fertilizer (HQ-ORBP) obtained 

from UOW, FOR and BC with a twofold strategy: 

- adopting a static biooxidative process with VAP, which is an intrinsic way to reduce 

nitrogen losses due to volatilization as ammonia, (with N content maintenance of 

almost 100% in pilot plants in Spain and Cyprus and 75% in Italy), 

- promoting the formation of compounds which can bind/block ammonia, such as  

struvite (H16MgNO10P), which is a nitrogen and phosphorus sink, can prevent 

ammonia losses via volatilization and leakage, controlling at the same time nutrient 

availability. (on the basis of specific raw materials) (i.e. in presence of poultry manure 

where NH4
+
 is present in the right proportion with Mg and PO4

=
 ). 

A demonstrative simplified and energy saving biotreatment was applied. The biotreatment 

consisted in static oxidative biostabilization in pile of biomix of selected matrices, with 
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oxygen supplied by natural convention and with the substrate addition of natural complex 

products (VAPs). The complex products have been prepared from a mixture of herbaceous 

plants belonging to the Cucurbitaceae, Graminaceae, Labiatae, Apiaceae and Rutaceae 

families or parts thereof, according to a EU patent (Amek and CTI, 2002); they had enzymatic 

activities (β-glucosidase and phosphatase were investigated). The process was carried out 

realising aerobic micro-aerophilic conditions for a long time in thermophilic ranges at pilot 

scale, therefore affording sanitation. During process, humic substances decreased; it is due to 

the microbial attack which can provoke the mineralization of labile substances; for this 

reason, water soluble C also decreased during process. We think that the quantity of humic 

substances decreased but their quality increased during process because only the stable humic 

substances is included in the final product (RESAFE fertilizer). 

A foreseen process improvement was the 20% increase of humification during the putrescible 

UOW treatment with VAP use in comparison with the same process without VAP. The 

increase of humification of 20% was a result obtained with biotreatment applied to UOW 

from separated collection and lignocellulosic matter and reported in EP1314710. As 

biotreatment was not applied to putrescible substances (UOW), but to compost, the 

improvement is not completely applicable.  

The process can produce, on the basis of raw materials, fertilisers characterised by improved 

nutrient characteristics (N slow release, connected i.e. to the presence of struvite). 

 

Product improvement 

The final fertilizer obtained from UOW, FOR and BC is characterized by:  

i) a well humified organic matter. We can indicate that soil organic carbon increased 

after field experiment when RESAFE fertilizer was used. 

ii) good nitrogen percentage, depending on the kind of matrices and its initial N content; 

it reaches 3% in presence of poultry manure, 

iii)  a reduced or controlled salinity, depending on raw materials characteristics; in 

presence of poultry manure final values decrease to 4 mS/m, between low and 

moderate salinity,   

iv) a good water retention (about 28-33% on soils after RESAFE fertilizer addition), as 

outlined in the ANNEX 13: Soil Water Holding Capacity, and  

v) a relatively high N, P (0.5-2% as P2O5 depending on raw materials) and K (1.5-1.7 as 

K2O) contents and a good micronutrients content, as foreseen in the proposal. 

The project has demonstrated as the final fertilizer (HQ-ORBP), obtained from UOW, FOR 

and BC is characterised by specific innovative attributes, all positively impacting on the 

production process and its utilisation, that is: 

• a well stabilized and hygienized organic matter, that, with an enrichment in organic 

carbon can play as soil improver, enhancing soil biology, structure, properties and 

dramatically contributing to maintain the right values of organic matter content and/or 

enriching impoverished/overworked soils; 

• a good N P K and micronutrient contents, reducing the need for mineral fertilization, 

• the characteristics of final fertilizers are customized for the different countries: in 

Spain and Cyprus the organic component is preeminent, while in Italy the nutrient 

enrichment is more important. 

 

At the end of the RESAFE project, the following specific technical objectives are achieved: 

1) Characterisation and valorisation of some organic materials from animal (FOR), urban 

(UOW) and industrial (BIOCHAR) origin, which are good components for the 

RESAFE fertilizer (HQ-ORBP) (Action B1).  VAP (vegetal active principle with 
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enzymatic pools) has been also incorporated to this fertilizer. Exhaustive analysis of 

these organic materials were carried out by the RESAFE project. 

2)  A different mixture (BIOMIX) composed of FOR, UOW, biochar and VAP was 

designed to be used in each country (Italy, Spain and Cyprus), and according to 

criteria of the specific economic, environmental, and fertilization needs of each 

country (Actions B1 and C1).   

3)  A low-cost process (slow bio-oxidative process) has been carried out in each country, 

at laboratory level. Monitoring of these processes with different analysis (Action B2). 

The process is low-cost because it was performed in batch, static process using air 

natural convention and without air insufflation, thus reducing costs for power and 

manpower. 

4)  The production in each country, at semi-industrial scale, and by using the RESAFE 

process, of the RESAFE fertilizer (HQ-ORBP). The final products were analyzed in 

order to know their characteristics. 

5) The production and use of the HQ-ORBP with 3% N content in presence of poultry 

manure (Actions B3, B4). 

6) The HQ-ORBP use in agricultural tests  (Actions B4, B5 and B6) saving:   

50-100% of mineral fertilization, with maintenance of the crop yield (50-100% 

depending mainly on the type of crop). 

7) The RESAFE project has carried out experiments at different levels (laboratory and 

field) in Italy, Spain and Cyprus countries; it has been demonstrated the possibility of 

extrapolating the results obtained in the RESAFE project. 

 

To achieve these specific technical objectives the following sampling and analysis were 

carried out: 

� Characterization of the 11 selected raw materials as UOW, FOR and BC – 4 for Italy, 

3 for Spain and 4 for Cyprus - and identification of the appropriate raw materials (3 

for Italy, 3 for Spain and 4 for Cyprus) and related recipes for lab scale tests (Action 

B.1). 

� Set up of plants for lab scale demonstration in Italy (3 recipes with 3 replicates), in 

Spain (3 recipes with 3 replicates) and Cyprus (4 recipes with 3 replicates) and 

characterization of 108 samples (Action B.2). 

� Set up of pilot scale plants in Italy (with 3+1 replicates), in Spain (with 3 replicates) 

and Cyprus (with 3 replicates), with a recipe specific for each country. Production of 

HQ-ORBP with different raw materials (UOW-FOR-BIOCHAR) for a total of 18 ton 

to be used for agricultural tests and full characterization of 44 (13 IT+23 ES+ 8 CY) 

samples (Action B.3). 

� A full characterization for each sample (108+44 samples) is composed by 25 

determination/parameters, (chemical analysis was carried out with 3 replicates), 

including hyperspectral imaging-based analysis to establish correlation between 

measured physical-chemical parameters and spectral signatures (Action C1, C2). 

� Agricultural application of final HQ-ORBP with harvesting of crops and vegetables. 

In Italy, Spain and Cyprus, 6 different fertilization treatments on 16 different crops (7 

in Italy, 5 in Spain and 4 in Cyprus) were assayed. Triplicates (subplots of 30 m
2
) for 

each treatment and crop were stablished. On samples of harvested crops, and soil 

samples at the beginning and at the end of vegetative cycle, a set of analysis were 

realised (See B4, B5 and B6 Deliverables). More in details: 

- in Italy 5 crops for 6 fertilization methods in two different soils with 3 replicates 

for an overall treatment of 60x3 sub-plots (with a surface ranging from 30 to 45 m
2 
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each, depending on crops, and 2 crops for 6 fertilization methods in one soils 

without replicates for an overall  treatment of 24 sub-plots (Action B4) 

- in Spain 5 crops for 6 fertilization methods in two different soils for an overall  

treatment of 60x3 sub-plots, with a surface of 30 m
2
 each (Action B5) 

- in Cyprus 4 crops for 6 fertilization methods in two different soils for an overall  

treatment of 24x3 sub-plots, with a surface of 30 m
2
 each (Action B6). 

� Full characterization of 84+60+24 samples of harvested crops (C3-C4-C5), 84+60+24 

samples of crop residues (C3-C4-C5) and (84+60+24) x 2 (at the beginning and at the 

end of vegetative cycles) samples of treated soils.  

 

The protection of the agricultural ecosystem, the request of very qualitative vegetable 

productions, the problems connected with the use and improvement of organic by-products 

are some of the most important points of the RESAFE project related to the technology to be 

applied in the cultivations nourishment. The need to protect the biological characteristics of 

the soil is considered as an acquired scientific concept, after many years of constant use of 

fertilizers, mainly based on chemical compounds, which are very effective in the short period 

but need a suitable supplement of natural organic substances. 

The results obtained in the RESAFE project have definitely a strong positive impact at short 

and long term on many different levels. First of all, the introduction on the market of the new 

product (RESAFE fertilizer) results in a reduced use of mineral fertilizers and chemicals in 

agriculture, since the nutrients required for fertilization is naturally obtained from urban 

organic waste, organic farm residues and bio-char through the use of complex enzymatic 

mixtures. Each of the three components has a strong environmental added value: 

- Bio-waste is constantly produced by all human activities, so, as a source of nutrients, 

besides being reliable it is also eco-friendly: using it for fertilization purposes means 

diverting waste from landfill. 

- The same applies to organic farm residues, which are often a major issue for European 

farmers, since their disposal is complex and expensive and in most cases it is impossible 

to use them for fertilization “as they are”. 

- The use of bio-char can directly reduce the global impact of farming: if used as a 

fertilizing component, it improves water quality, increases soil fertility and raises 

agricultural productivity, while also storing carbon in the ground, thus reducing the 

presence of greenhouse gases in the atmosphere. 

 

It is clear that the main beneficiaries of the RESAFE results are the European farmer SMEs, 

which benefit from a competitive advantage in terms of sustainability, safety and product 

quality, along with compost and bio-char producers for obvious reasons. 

The RESAFE results, especially with reference to innovation in the waste treatment process, 

are also of great interest to public bodies in charge of waste management as well as 

agricultural, industrial and environmental policies. This for two reasons: on one hand, the 

implementation of the project involves the collection of a large amount of data concerning the 

behaviour of substances, compounds, environments and living being under specific and 

controlled conditions; on the other hand, it serves as platform for subsequent demonstrations 

to agricultural SMEs and Institutions potentially interested in the project advantages in 

Europe. 

To summarize, with the results obtained in the RESAFE project, the following main 

advantages are available to European SMEs: 

1. crop farms mainly benefit in terms of crop productivity, enhanced soil health, improved 

nutrients availability to plants and potential soil pathogens/diseases suppression; plus, 

agricultural SMEs have available a fertilizer which, though having an initial price almost 
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identical to direct competitors, allows significant savings both because it only needs to be 

applied once (being extremely stable) and it eliminates the need to purchase and utilize 

mineral and/or chemical fertilizers; 

2. compost and bio-char producing SMEs experience significant innovation, understood as 

improved processes, which in the short and long run results in the creation of new markets 

and arise in the technological productivity, by removing most of the natural obstacles to 

change in potential customers and enhancing the position of European companies; 

3. new jobs and even new companies will be created in order to meet the increased demand 

for all the products connected with the proposed fertilizer (bio-waste treating and 

composting, production of bio-char, additives, mechanical components. The introduction 

of advanced work procedures would allow the consolidation and generation of new 

employments in the European agricultural sector, creating new skills for the farmer 

production cycle, new interest of the research and innovation in this specific sector and 

new markets related to the commercialization of the RESAFE fertilizer at lower cost and 

with a higher respect of environmental issues. Each project SME could increment two or 

three unit, both technicians and specialists. 

4. virtually any bio-waste producing company will be able to sell its organic waste to 

manufacturers of the new fertilizer, instead of having to dispose off. 

 

Between 2000 and 2009, the share of composted waste increased to more than 20% in 2007, 

representing an average annual growth rate of 6.3 % per year: this means that in 2007 54 

million tons of compost were produced in Europe. Since data from Eurostat show that this 

tendency is still ongoing, it can be expected that compost is more and more readily available 

as a raw material. The results of the RESAFE project, leading to the production of an 

economically feasible eco-friendly fertilizer from common materials (bio-waste is widely 

available everywhere and bio-char can be produced from many different types of biomass), 

make it more convenient to invest on recycling and recycled materials instead of resorting to 

the import of chemicals. As a consequence, it can be foreseen that the amount of bio-waste 

sent to landfills is drastically cut down. Of course the new production process also encourages 

research and investments on innovative ways to treat (and possibly collect, store, move…) 

bio-waste of all origins, in order to make it more and more suitable for the production of 

quality fertilizers. The same thing applies to compost and bio-char. The effectiveness of the 

vegetable active principles and the productivity of the final fertilizer are obviously affected by 

parameters such as salinity, pH, soil conductivity and so on. 

So the RESAFE project set the benchmark, but it is also the basis of future, ongoing research 

on how to further optimize the whole process, widening its scope to invest many different 

connected fields: the project results are of interest for research institutions, private enterprises 

and public bodies active in many research and industry fields. 

 

In this Final Report we explain in detail in chapters 3 and 4 the technical and administrative 

basis topics and organisations of the project and in chapters 5 and 6 the technical and financial 

results obtained at the end of the project. 

 

 

3 Introduction  

Environmental problem/issue addressed 

The RESAFE project produces positive impacts at environmental level, first of all a reduced 

utilisation of mineral fertilizers and chemicals in agriculture, since the nutrients required for 

fertilization are obtained naturally from Urban Organic Waste (UOW), Farm Organic 
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Residues (FOR) and bio-char (BC) through the use of complex enzymatic mixtures. Each of 

the three previously mentioned components has a strong environmental added value, that is: 

• UOW is constantly produced by all human activities, so, as a source of nutrients, besides 

being reliable it is also eco-friendly. Its use for fertilization purposes means diverting waste 

from landfill disposal. 

• FOR presents the same problem. It is often a major issue for European farmers, since its 

disposal is complex and expensive. Furthermore in most cases its direct use is practically 

impossible “as it is”; FOR are the main sources of nutrients (N, P, K). 

• bio-char utilisation can directly reduce the global impact of farming: if used as a fertilizing 

component, it improves water quality, increases soil fertility (e.g. soil chemical, biological, 

and physical and mechanical properties improvements) and raises agricultural productivity; 

for these reasons, Bio-Char significantly increases plant growth and improves the efficiency 

of nitrogen fertilizers. Furthermore, being bio-char obtained by pyrolysis, it is also possible to 

produce bio-energy, generating this way an additional benefit not requiring infrastructure 

changes. Finally storing carbon in the ground, contributes to reduce the presence of 

greenhouse gases in the atmosphere. 

 

Outline the hypothesis demonstrated by the project 

The main objective of the RESAFE project was to demonstrate the production and use of 

fertilizers characterised by reduced salinity in order to substitute chemicals and mineral 

fertilizers through a technological route based on urban organic waste, bio-char and farm 

organic residues processing. Through the use of the reduced salinity fertilizers the RESAFE 

project demonstrated different advantages: 

� A significant reduction in systematic utilization of chemical fertilizers by: 

• a direct input of nutrients (e.g. specifically N and P), 

• an indirect action focused on the absorption and availability of several mineral elements 

(i.e. increased availability of P and N). 

� An increase of Organic Matter for some kind of soils; this can be connected with an 

improvement of soil health and fertility, porosity, drainage a reduction of soil tiredness, 

compaction and the aeration of the roots. 

� An increased availability of nitrogen and phosphorus for the plants. A higher content of 

organic matter remarkably helped the development of soil micro-flora, making nitrogen 

and phosphorus uptake more available for the plants.  

� An increase of “suppressive soil potential” against soil pathogens. A greater amount of 

OM increased the humus quantity in the soil. 

 

Description of the technical solution 

RESAFE project consisted of different actions allowing to demonstrate that the innovative 

composting/monitoring technique to obtain High Quality Organic Matter Based Product: HQ-

ORBP can be applied, mainly at a pilot and pre-industrial scale. 

Therefore, this project aimed at demonstrating the production of HQ-ORBP, from UOW, BC 

and FOR, at three levels: 

1. DICMA, ENEA, CEBAS and ENIA demonstrated the application at laboratory scale 

plant. DICMA demonstrated an innovative monitoring system based on hyperspectral 

imaging sensing technique. Consequently, this allowed to carry out numerous trials with 

different recipes in order to optimize final fertilizer quality, using smaller quantities of 

raw materials and energy. 

2. Semi-industrial level: ASTRA, ENEA, CEBAS and ENIA used semi-industrial pilot plant 

for the demonstration of the new HQ-ORBP production at a pilot scale.  
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3. Agricultural application: HQ-ORBP was used for different demonstration runs in order to 

investigate crop productivity enhanced soil health, improved nutrients availability to 

plants and potential soil pathogens/diseases suppression. 

The RESAFE demonstration was applied in different types of crops with different 

characteristics selected in the following three European countries: 

1. Italy 

2. Spain 

3. Cyprus 

Different crops were selected in order to test and validate the effectiveness of the fertilisers 

because each of them shows different responses based on kind of soil (structure, texture, etc.) 

and kind of fertilizers. The crops have been selected because they are very common in the 

target areas and they are the most representative, the most important for gross marketable 

production and considering that the aim is to increase gross marketable production of 

agricultural sector for each Country. 

 

Expected results and environmental benefits 

The RESAFE results are defined in terms of outputs and quantified achievements, according 

to two different addresses: process and product improvement. 

With reference to process improvement the project demonstrated as the applied composting 

process: 

1. it maximizes N retention in final fertilizer (HQ-ORBP) obtained from UOW, FOR and 

BC adopting a static biooxidative stabilization process with VAP.  This is an intrinsic 

way to reduce nitrogen losses due to volatilization as ammonia. In fact N content was 

kept at 1.6-1.8% during pilot treatment in Spain, with almost 100% content retention; 

in Italy the N content decreased from >4 to final >3%, with a 75% content retention, in 

presence of poultry manure. In traditional composting treatment of poultry manure, N 

losses are particularly evident in the case of poultry dejection treatment: they can 

reach 80% of the total, with a large amount of nitrogen is in ureic form.  

2. it allows struvite (H16MgNO10P) formation, in presence of poultry manure. Struvite, 

being a nitrogen and phosphorus sink, can prevent ammonia losses via volatilization 

and leakage, controlling at the same time nutrient availability. Such a goal was 

reached adopting: i) process static conditions, to avoid turning, when volatilization 

could be very high, ii) utilising as raw material of the best mix of UOW and FOR to 

optimize C and if possible, to include biochar as source of the stable C and, finally, iii) 

using additives (VAP: vegetable active principles) to favourite the formation. Struvite 

compound has a reduced water solubility and it is soluble in week acids, therefore it is 

a source of slow N release, and gives a reduced contribution to salinity.   

3. it allows to develop a simplified and energy saving biotreatment; the  biotreatment 

consisted in static oxidative biostabilization in pile of biomix of selected matrices, 

with oxygen supplied by natural convention and with the substrate addition of natural 

complex products (VAPs). The complex products demonstrated enzymatic activities 

for C and P cycle (β-glucosidase and phosphatase were investigated). The process was 

carried out realising aerobic micro-aerophilic conditions for a long time in 

thermophilic ranges at pilot scale, therefore affording sanitation. 

4. the process can produces, on the basis of raw materials, fertilisers characterised by 

improved nutrient characteristics (N slow release, P availability). 

 

With reference to product improvement the project fully demonstrated as the “final” fertilizer 

(HQ-ORBP) obtained from UOW, FOR and BC was characterised by: 
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1. a well humified organic matter, and for this characteristics positively influencing soil 

physical properties, the nutritional functions, the microbial and physiological activities 

and the interaction with organic synthesis products. Final product is dried, rich in 

organic carbon (23-32%), with a C/N in the range 8-18; 

2. a customization of final fertilizers, with higher TOC  (32-33%) for Spain and Cyprus, 

semi-arid Countries, where the need for organic matter is fundamental for long term 

sustainability of agriculture in semi-arid areas; in fact there is a strict connection 

between organic matter (organic carbon) and soil fertility: if soils do not have enough 

organic matter/ organic carbon, they cannot be fertile  and they do not produce. 

3. good nitrogen percentage, depending on the kind of matrices and its initial N content; 

it reaches 3% in presence of poultry manure, 

4. reduced or controlled salinity, depending on raw material characteristics. PM use can 

induce high salinity value up to 4-8 mS/cm; typical value for UOW and only 

lignocellulosic compost are 2-4 and 1-2 mS/cm, respectively. In VAP biostabilization 

process salinity in final product can reduce to 4 mS/cm, also in presence of poultry 

manure (between low and moderate salinity) in comparison with 3 (target). These 

figures are reached in presence of reduced water solubility compounds, such as 

struvite; 

5. relatively high N (up to 3%), P (up to 2% as P2O5) and K (up to 2% as K2O) contents 

and a good micronutrients content, thus  reducing the need for integration with mineral 

fertilization. 

 

With reference to field application of the “final” fertilizer (HQ-ORBP) obtained from UOW, 

FOR and BC the project results are: 

1. Demonstration of the HQ-ORBP fertilizer as substitute of mineral fertilizers (50-100% 

depending on crops); 

2. Maintenance of the same level of crop productivity, 

3. Maintenance of organoleptic properties of food, 

4. A good water retention, when mixed with soil (lower water consumption during crop 

harvesting, up to 30%, depending on soil) (see ANNEX 13: Soil Water Holding 

Capacity). 

5. HQ-ORBP allows to get a reduction in the environmental impacts related to toxicity 

and use of resources, overall. Regarding the other impact categories, different results 

are achieved depending on the crops (and soil history) with the substitution both of 

100% and 50% mineral fertilization. 

 

Achieved results 

The main results achieved in the time frame of the RESAFE project are in line with the expected 

results above quantified. They consisted mainly in the demonstration of the importance to 

produce and utilize fertilizers, characterized by reduced salinity finalized to substitute 

chemical and mineral fertilizers through a technological route based on Urban Organic Waste 

(UOW), Bio-Char (BC) and Farm Organic Residues (FOR) processing. 

The results of the NIR-spectra-collection-based models and the resulting predictions for the 

chemical and physical parameters were collected during the project. 

Good values were found for all parameters. r
2 

values of 0.91, 0.74, 0.75 and 0.72 were 

obtained for time, soluble carbon, soluble nitrogen and humidity models, respectively. The 

errors for calibration (RMSEC) and validation (RMSECV) were also acceptable for time 

(RMSEC=3.9124 and RMSECV=4.9237) and for humidity (RMSEC=0.9026 and 

RMSECV=1.7426). 
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Despite the high value of r
2
 during the calibration, the error for validation (RMSECV) was 

relatively high for soluble carbon and soluble nitrogen. 

During the project, specific raw materials (UOW, BC and FOR) have been selected in each 

beneficiary country (Italy, Spain and Cyprus) in order to identify the country-related-suitable-

materials constituting the feed for the production of HQ-ORBP. Together with raw materials, 

VAP (Vegetable Active Principles) have also been selected. A full chemical-physical 

characterization of the products was then realized following standard and innovative, 

HyperSpectral Imaging (HSI) based, approaches. Based on the performed analyses and the 

achieved results, a series of recipes was set up for each country according to “local” raw 

materials availability. The fertilizer production at laboratory level was realized in each 

country. Starting from the results linked to the different recipe characteristics, and the final 

quality of the obtained HQ-ORBP, the optimal fertilizer recipe in each country was selected. 

Based on this, the fertilizer production at pilot scale was carried out in each country and the 

process and products were monitored through classical/advanced physical-chemical-

biological and HSI-based characterization. Then in the last phase of the project, the 

demonstration of application in agriculture was implemented in the three project different 

countries with reference to different crops and different fertilizing options. Also the 

corresponding monitoring actions were carried out. Experimental tests on different crops in 

three countries gave positive results on the efficacy of RESAFE Fertilizers nevertheless some 

aspects ask to be deepened before to apply the methodology of the fertilizer composition on 

industrial scale. 

 

Expected long-term results 

Following the RESAFE approach it will be thus possible for farmers, and urban waste 

managers, to reduce costs and to obtain environmental and economical incomes, that is i) an 

important material recovery (e.g. reduced quantities of waste sent to landfill disposal and 

related costs saving) and ii) a further economic benefit due to the obtained fertilizers. 

Environmental impact will be also significantly reduced contributing to decrease greenhouse 

emissions from landfills. During the project managers of agricultural and soil companies were 

contacted during the specific project workshops organised in each project country by ASTRA, 

CEBASCSIC and ENIA. At the end of the project the RESAFE manual and video were sent 

to selected agricultural and soil companies. Some environmental managers and policy makers 

were also contacted during the project workshops and other project events. All the 

stakeholders contacted showed a big interest in the project results and in the possibility to 

replicate the use of the RESAFE in similar and different crops in other environmental areas. 

Through the use of the reduced salinity fertilizers it will be possible to demonstrate different 

advantages: 

• The demonstration of a significant reduction in systematic utilisation of chemical 

fertilizers, thanks to: 

• the reuse of organic materials classified as waste to obtain high-quality 

compost for employing in agriculture, with savings in waste disposal by the 

public administration; 

• the partial replacement of synthetic fertilizers with organic fertilizers from 

waste that can reduce the social impact linked to the risk of groundwater 

pollution, 

• the cost reduction for the farmer in supplying synthetic fertilizers, 

improvement of the soil chemical and physical properties, greater basic fertility 

(i.e. better development of plant roots, better land drainage, reduction of the 

risk of salinity on the soil, lower risk of compaction and reduction of energy 

costs in the processing operations). 
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• The demonstration of the lower water pollution and the CO2 emission reduction 

mitigating the greenhouse effect. 

• The demonstration of an improvement of soil health and fertility. As result of 

increased organic matter will improve agricultural performance and hence economic 

benefits. 

• The demonstration of a sustainable use and management of organic waste. 

• The demonstration of a soil protection effects and its sustainable utilization (i.e. 

maintenance of a correct ecosystem in terms of soil biodiversity and related 

functionality). 

• The demonstration of an increase of C fixation into soil, due to its characteristics (i.e. 

organic amendments), and a resulting reduction of greenhouse effects. 

Finally other long term results are also expected. They are not directly connected with the 

HQ-ORBP, but to some demonstrative actions intimately linked to RESAFE project, that is 

the utilization of innovative chemical-physical characterization HyperSpectral Imaging (HSI) 

and/or micro-NIR based, allowing a “low environmental impact analytical approach”, 

permitting an easy, robust, reliable and low cost full monitoring and qualification of HQ-

ORBP in all the different steps of its production. 

 

 

4. Administrative part 

 

4.1 Description of the management system 

RESAFE project proceeds smoothly and all actions are completed. At all times, the RESAFE 

project has benefited from close collaboration between all beneficiaries and has maintained 

close contact with all through different media: emails, telephone, meetings, etc.  

The management of the project has been carried out in compliance with what was established 

in the proposal approved by the European Commission, with all partners acting in compliance 

with the Common Provisions and the Partnership Agreement.  

The project management structure is very simple as only 5 beneficiaries, plus the EC and the 

LIFE external team. The following diagram provides information about the general 

management structure: 

 

 
 

Figure 1. RESAFE management structure. 

 

In particular, the RESAFE beneficiaries defined the following two management structures: 

DICMA -

EUROPEAN COMMISSION

LIFE 

external

monitoring

team 

CEBASCSIC 

ENIA

ENEA

ASTRA
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� Technical Committee: 

• DICMA: Silvia Serranti  

• ASTRA: Vanni Tisselli  

• ENEA: Alice Dall'Ara  

• CEBASCSIC: Carlos Izquierdo  

• ENIA: Xanthos Pattichis  

� Administrative Committee: 

• DICMA: Stefania Pontecorvo 

• ASTRA: Elisabetta Baldassarri  

• ENEA: Sergio Sangiorgi  

• CEBASCSIC: Maria Teresa Hernandez  

• ENIA: Nicholas Hadjiyiannis 

 

Project beneficiaries have carried out different meetings in order to organize, coordinate and 

develop the project. The following coordination meetings were organized:  

� Progress and Coordination meetings: 

• Kick-off meeting, 13
th

 January 2014, at DICMA premises in Roma- Italy. 

• Progress and Coordination 6 month meeting, July 10
th

 2014, at the associated 

beneficiary CEBAS-CSIC premises in Murcia - Spain.   

• Progress and Coordination 12 month meeting, at the associated beneficiary ASTRA 

premises in Faenza (Italy) on 23 January 2015 

• Progress and Coordination 18 month meeting at DICMA premises in Roma- Italy on 

21 May 2015 

• Progress and Coordination 24 month meeting at the associated beneficiary ENEA 

premises in Faenza (Italy) on 14 December 2015 

� Monitoring meetings with LIFE’s External Assistance Team: 

• Monitoring meeting April 8
th

 2014 at the partner DICMA premises in Roma- Italy: Ms 

Teresa Catelani. 

• Monitoring meeting during the Progress 18 month meeting May 21
th

 2015 at the 

partner DICMA premises in Roma- Italy: Ms Yael Meroz. 

In addition many phone and web meetings between some partners were organised in order to 

plan and monitor the project technical activities. 

 

4.2 Evaluation of the management system 

The RESAFE management process needed daily work to maintain a permanent flow of action 

with the aim of achieving the objectives set. The specific management activities carried out 

were: 

� Preparation of the Partnership Agreement (sent with the Inception Report) 

� Organisation of Coordination meetings  

� Organisation of different phone and web meetings between some beneficiaries in order to 

plan and monitor the project technical activities 

� Continuous contact between all project beneficiaries for monitoring project activities 

� Preparation of material for meetings and dissemination events. 

� General actions and activities for the coordination of the project.  

� Management of the financial aspects of the project. 

� Monthly reports to the LIFE external team monitor on the evolution of the project.  

 

As shown in the previous diagram reported above, the RESAFE beneficiaries added values 

were: 
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� DICMA, project coordinator, a public organisation expert in hyperspectral technologies 

and environmental tests 

� CEBASCSIC, a public organisation expert in soil and plant tests which has also provided 

demonstration plots in Spain 

� ENEA, a public organisation in Italy expert in waste analysis and use 

� ENIA, a company responsible of agricultural demonstration plots in Cyprus 

� ASTRA, a company responsible of agricultural demonstration plots in Italy 

 

During all the project period, the 4 associated beneficiaries, ASTRA, CEBASCSIC, ENEA 

and ENIA participated in project management activities keeping in smooth contact with the 

project coordinator and the other partners. In this sense, they prepared and attended the 

project management meetings and collaborated with the project coordinator (DICMA) in the 

preparation of the Inception Report, of the Progress Report and of this Final Report, as set out 

in the project proposal. 

During all the project period, monitoring tasks have been carried out for each action, in 

particular: 

� DICMA, as project coordinator, had continuous contacts with all project beneficiaries for 

monitoring project activities 

� DICMA, as coordinating beneficiary, prepared and sent a monthly indication of operative 

activities to be done to all the partners 

� DICMA, as coordinating beneficiary, every month sent a report to the monitor of LIFE’s 

External Assistance Team on the progress of the project, which allowed him to follow-up 

of the RESAFE project.  

� DICMA, as coordinating beneficiary and as foreseen in Action E.2, during the 

coordination meetings: 

o evaluated the project indicators foreseen for each Action 

o checked the verification sources. 

o revised the dissemination material produced and the participation at project events in 

order to assess the impact of the promotion and dissemination actions. 

 

 

5. Technical part 

The EU directive 2008/98/CE establishes a legal framework for the treatment of waste within 

the Community. It aims at protecting the environment and human health through the 

prevention of the harmful effects of waste generation and waste management. In order to 

better protect the environment, the Member States should take measures for the treatment of 

their waste in line with the following hierarchy which is listed in order of priority: 

• prevention, 

• preparing for reuse, 

• recycling, 

• other recovery, notably energy recovery, 

• disposal. 

In this context the LIFE12 ENV/IT/000356 “RESAFE” Project takes a place, with the aim to 

produce and to use a fertilizer characterised by reduced salinity obtained by processing a 

combination of different organic wastes with the addiction of specific vegetable active 

principles (VAP). Following this approach, there environmental benefits are produced. They 

are mainly related to the lower use of mineral and chemical fertilizers and the reduction of 

greenhouse emissions from landfills and also economic incomes. 

The objective of the project is being reached through the coordinated and harmonic 

development of the different actions. Lab-scale and pilot-scale based demonstrative actions 
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(Action B.2 and Action B.3, respectively), and the corresponding monitoring actions (Action 

C.1 and Action C.2) completed in the three involved beneficiary areas (Italy, Spain and 

Cyprus), were carried out in order to set up an innovative fertilizer production process based 

on the utilization of UOW, BC and FOR, added with Vegetable Active Principles (VAP). 

Specific innovative sensing architectures, based on HyperSpectral Imaging (HSI) devices, 

and chemometric analytical strategies, were used to follow the transformations of the complex 

material, during the different stages of the process. Following the previous mentioned actions, 

the implementation actions related to application in agriculture (Action B.4, Action B.5 and 

Action B.6), and the corresponding monitoring actions (Action C.3, Action C.4 and Action 

C.5), started according to the project timetable in Italy and Spain and started in June 2015 in 

Cyprus. 

 

5.1 Technical progress per Action 

5.1.1 Action B.1 – Demonstration of proper recipes through the characterization of 

organic waste and final products 

Action status: Ended - Start date: 01/2014 - End date: 06/2014 

The action was completed by 100%. 

Developed tasks: Action B.1 can be considered as the 1
st
 key action of the RESAFE project. It 

was specifically addressed to identify, select and characterize materials and products (i.e. 

selection of the appropriate raw materials and related recipes) in order to define all the 

activities related to materials collection and recipes definition finalized to perform both 

laboratory and pilot experiments addressed to the production of new fertilizers. In Table 3 it is 

reported the list of the different selected raw materials, with reference to the different 

countries/beneficiaries with the corresponding associated coding. 

In all the beneficiary countries (Italy, Spain and Cyprus), raw materials selection, Urban 

Organic Waste (UOW), Farm Organic Residues (FOR) and Bio-Chars (BC), was carried out 

taking into account four main basic principles, that is:  

• raw materials availability in the area to avoid transports, expensive from an economic 

point of view and producing a negative environmental impact,  

• chemical and physical characteristics of the selected materials, with respect to their 

suitability to be mixed and to obtain a product for the fertilization of agricultural plants 

with the aim  to replace mineral fertilizers, 

• carbon content and stability level, being this parameter necessary to evaluate the soil 

fertility improvement and the CO2 capture from atmosphere,   

• opportunities to optimize the utilization of the matrices representing a waste. 

 

 
Table 1. Preliminary selected raw materials in the different countries and adopted identification. 

 

Country Sample Type Code 

Cyprus UOW Green Waste CY-UOW 

Cyprus UOW Green Waste CY-UOW_V2 

Cyprus FOR Poultry Manure CY-FOR 

Cyprus FOR Poultry Manure CY-FOR_V2 

Italy BC Biochar IT-BC 

Italy BC Biochar IT-BC_V2 

Italy UOW Compost IT-UOW 

Italy FOR Poultry Manure IT-FOR 
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Spain BC Biochar ES-BC 

Spain UOW Compost ES-UOW 

Spain FOR Horse Manure ES-FOR 
 

Legend: Urban Organic Waste (UOW), Farm Organic Residues (FOR) and Bio-Chars (BC) 

 

As results: 

� In Italy (see Table 1) ENEA has supported ASTRA for the selection of raw materials 

(UOW and FOR) and technologies (pyrolysis, anaerobic digestion and composting) to 

obtain feed products for HQ-ORBP production at lab scale. A UOW based compost from 

HERA S.p.A. was thus selected by beneficiaries (ASTRA and ENEA) and utilized. It 

consists essentially of waste from recycling: i) kitchen waste collected by private citizens 

or becoming from collective and commercial structures (i.e. cafeterias, restaurants, fruit 

and vegetables store, etc.), ii) waste from agro-industrial activities (i.e. organic waste from 

industries handling fresh or processed fruits and vegetables) and iii) cellulosic material 

resulting from public and private green areas (i.e. pruning, timber, grass clippings and 

leaves). The selected FOR consists of dried poultry manure. From a few years, many farms 

have introduced a system for drying manure by converging the flow of the extractors that 

aspires air inside the sheds to ensure its replacement, towards the tapes that carry the 

manure continuously outside the sheds. When the path of the tapes has been completed the 

poultry manure is dried and it is possible to store it under canopies without particular risk 

of odour until its shedding. BC is a charcoal, specifically obtained from the pyrolysis of 

biomass that stops before it is complete combustion of the carbon in the biomass. 

� In Spain (see Table 1) three products of different origin, degradation level and quality have 

been selected as raw materials, by beneficiary (CEBAS-CSIC), that is: a FOR with a high 

level of degradation, a UOW, as resulting from an industrial composting process, with a 

medium level of degradation, and a BC, of industrial origin, non-degradable and stable. 

The selected FOR was fresh horse manure. This choice was carried out being horse manure 

characterized by good and natural quality. It contains, in fact, grass and grain fibres, 

minerals, shed cells, fats, water, sand or grit depending on the type of soil grass was 

growing in. About 3/4 of the total weight of this manure is water. Recently, composting of 

urban wastes such as municipal solid wastes is a commonly-used practice in modern 

society, not only as an alternative method of waste disposal, but also to provide organic 

soil amendment: for this reason a UOW composted was selected for RESAFE project. A 

commercial BC from PIROECO was utilized. It is a natural product, CO2 NEGATIVE*, 

obtained by pyrolysis of biomass selected from sustainable and renewable sources, without 

chemical additives. It is suitable for ecological/organic agriculture, intensive farming under 

plastic and greenhouses, fruit, vegetables, ornamental plants, bonsai, lawns, recoveries for 

agroforestry and soil applications in general. 

� In Cyprus (see Table 1) green waste (UOW) and poultry manure (FOR) have been selected 

by beneficiary ENIA. The material was sourced locally and forwarded via courier to the 

beneficiaries in Italy and Spain respectively, to test the suitability of the waste for the 

purposes of the project. The specific activity was not straightforward as several companies, 

active in the area of collecting waste have been contacted and visited prior to identify the 

appropriate waste. In specific, poultry farms could not facilitate the request and at the same 

time municipalities do not have a structured process for collecting and processing urban 

waste. A company that collects and processes both types of waste was identified. BC for 

this country was not selected due to the practical absence of pyrolysis plants. 
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The selection of a proper Vegetable Active Principles (VAP) was finally carried out selecting 

a complex enzyme mixture, developed with the main objective to accelerate the process of 

aerobic stabilization of biomasses. This product was acquired from AMEK s.r.l. and was 

delivered to the laboratory scale plants in the three different countries.  

 

All UOW, FOR and BC samples were collected and characterized using both 

standard/advanced (see Table 6 in Action C.1 paragraph) and innovative, HSI based, 

analytical methods. The results of the characterization allowed to select the matrices to 

prepare the “recipes” to utilize at laboratory and pilot plant scale (i.e. semi-industrial 

demonstration plants) (Table 2). For the details regarding the characterization performed and 

the corresponding achieved results see Action C.1 and Deliverable B1: Selected 

matrices/recipes to use in pilot plant. 

 
Table 2. Raw materials selected after the characterization and adopted identification. 

 

Country Sample Type Code 

Cyprus UOW Green Waste CY-UOW_V2 

Cyprus FOR Poultry Manure CY-FOR_V2 

Italy BC Biochar IT-BC_V2 

Italy UOW Compost IT-UOW 

Italy FOR Poultry Manure IT-FOR 

Spain BC Biochar ES-BC 

Spain UOW Compost ES-UOW 

Spain FOR Horse Manure ES-FOR 
 

Legend: Urban Organic Waste (UOW), Farm Organic Residues (FOR) and Bio-Chars (BC). 

 

All the activities developed inside the Action B.1 have been developed from the beginning of 

January 2014 to the end of June 2014. The details of the adopted procedures and the achieved 

results are reported in the Deliverable B1: Selected matrices/recipes to use in pilot plant. 

 

Problems and progress: Despite the delicacy of this action, the RESAFE Project team 

considers that all the tasks have been carried out without significant deviations.  

In Italy, the main identified problem was related to the difficulty to find a good BC producer. 

In Italy, in fact, there is not a large number of pyrolysis plants, as a consequence the 

identification of a good BC producer represents an important step in the recipe-formulation-

chain. Italian BC suppliers, that are able to provide the quantities needed for the execution of 

the project, have been identified and the produced BC utilized. With reference to Spain 

beneficiary (CEBAS-CSIC) no problems have been envisaged. With reference to Cyprus 

beneficiary (ENIA) a little delay occurred in sourcing the required material locally. 

 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action B.1) is 100%. 

 

Time schedule and deliverables: There has not been any important delay. Therefore, the end 

of the action coincided with the expected end. In addition, one deliverable was associated to 

this action with the Inception report (Deliverable B1: Selected matrices/recipes to use in pilot 

plant). 
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5.1.2 Action B.2 – Demonstration of HQ-ORBP (High Quality Organic Matter Based 

Product) production at laboratory level. 

Action status:  Ended - Start date: 04/2014 – End date: 12/2014 

The action was completed by 100%. 

Developed tasks: Action B.2 was focused to demonstrate the production of High Quality 

Organic Matter Based Product (HQ-ORBP) at laboratory scale in order to verify how 

“different recipes”, based on products resulting from recycled treated organic waste (compost) 

and bio-chars, added with VAP, can be handled to obtain a new class of fertilizers. Therefore, 

the first result of this action was the definition of laboratory plant preparation method, sample 

coding method and collection method before the laboratory test start (see Technical Report n. 

7 annexed to the Inception report: “Operative protocol for laboratory plant 

implementation”). Then, as main result of this action, as indicated in the proposal, 

demonstrative laboratory plants were made in May 2014 in Italy and Spain and in July 2014 

in Cyprus.  

Based on the results obtained during the Actions B.1 and C.1, the following lab-scale 

finalized actions have been carried out: 

� in Italy 

o A recipe composed by 50% FOR and 50% UOW was selected. 

o Three mixtures of about 35 kg (mix UOW+FOR (UF), mix UOW+FOR+VAP (UFV) 

and mix UOW+FOR+VAP+BIOCHAR (UFVB)) were prepared in three boxes of  75  

L each. 

� in Spain 

o A recipe composed by 60% FOR and 40% UOW was selected. 

o Three mixtures of about 35 kg (mix UF, mix UFV and mix UFVB) were prepared in 

three boxes of 75 L each. 

� in Cyprus 

o Two recipes composed by 70% FOR and 30% UOW and by 80% FOR and 20% 

UOW, respectively were selected. 

o Two mixtures of about 35 kg (mix UF and mix UFV) were prepared in three boxes of 

75 L each. 

 

Beneficiaries have designed and realized the proper demonstrative laboratory scale plant, in 

each respective country. All the beneficiaries defined sampling schedule and procedures to 

apply for all the planned laboratory tests. 

� In Italy DICMA and ENEA took care of the realization of the laboratory scale plant at 

DICMA premises (Laboratory for solid particles characterization. Borgo Isonzo, Latina, 

Italy). ASTRA found and sent to DICMA the starting organic materials (FOR, UOW and 

bio-char). In Spain CEBAS-CSIC realized the laboratory scale plant at CEBAS premises 

in Murcia (Spain) and defined the operative conditions to run the tests and to realize 

samples collection according to what collectively established. 

� In Cyprus ENIA realized the laboratory scale plant. The operative conditions, as well as 

the sampling strategies, were the same adopted by the other beneficiaries. The laboratory 

scale plant was established in the area where the demonstration farm was setup to test the 

results of the fertilizer that have been developed under the RESAFE project. A procedure 

has been setup to monitor the temperatures in the lab in order to ensure the quality of the 

samples and to collect the samples and forward them via courier to the rest of the 

consortium beneficiaries. 

� The following operative conditions, implemented at laboratory scale bioreactors and 

process, were adopted: i) reactor volume of about 50 L, ii) laboratory reactor completely 

full, iii) absence of turning and air insufflation and iv) static and batch process. The 
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operative conditions adopted by beneficiaries, in each of the demonstrative laboratory 

scale plants, to run the tests have been the same. 

 

The details of the adopted procedures and the achieved results are reported in the Deliverable 

B2: “RESAFE lab scale plant implementation”. 

 

Problems and progress: The RESAFE Project team considers that the tasks related to this 

action (Action B.2) have been carried out without significant deviations. 

No relevant problems found in Italy, Spain and Cyprus. 

 

Time schedule and deliverables: There has not been any important delay, therefore, the end of 

the action was in agreement with the established deadline (December 2014). In addition, one 

deliverable (Deliverable B2: “RESAFE lab scale plant implementation”) associated to this 

action was completed and is enclosed with the present progress report. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action B.2) is 100%. 1 ton of HQ_ORBP was 

produced by each pilot plant (Milestone associated to Action B.2) and the best recipes were 

selected also to achieve the desired low-salinity and indications for pilot scale demonstrative 

plant in the three different involved countries were defined. 

 

5.1.3 Action B.3 –  Demonstration of HQ_ORBP (High Quality Organic Matter Based 

Product) production at (pilot) semi-industrial scale 

Action status:  Ended - Start date: 11/2014 – End date: 05/2015 

The action was completed by 100%. 

Developed tasks: This action was focused to demonstrate the production of HQ-ORBP at pilot 

scale, to define a fertilizer production procedure and to prepare the fertilizer to be used in 

agricultural applications in the three different involved countries. As in Action B.2, the first 

result of this action was the definition of pilot scale plant preparation method, sample coding 

method and collection method before the pilot plant implementation start (see Technical 

Report n. 7 annexed to the Progress report: “Operative protocol for HQ_ORBP production at 

pilot semi-industrial scale”). Then, as main result of this action, as indicated in the proposal, 

demonstrative pilot plants were realized between November 2014 and February 2015 in Italy 

and Spain and between February 2015 and May 2015 in Cyprus. The pilot scale plants were 

realized in Italy at ASTRA premises, in Spain at CEBAS premises and in Cyprus at ENIA 

premises.  

Based on the results obtained from Action B.2 and corresponding monitoring Action C.1, the 

following recipes were adopted in the three different countries: 

• In Italy: Total material used in the test: 6690 kg (2230 kg for each heap). Materials 

used for recipe: FOR, UOW, BC and VAP, Mixture: 1000 kg (50%) FOR + 1000 kg 

(50%) UOW + 200 kg (10%) BC + 30 kg VAP. 

• In Spain: Total material used in the test: 6690 kg (2230 kg for each heap). Materials 

used for recipe: FOR, UOW, BC and VAP, Mixture: 800 kg (40%) FOR + 1200 kg 

(60%) UOW + 200 kg (10%) BC + 30 kg VAP. 

• In Cyprus: Total material used in the test: 6090 kg (2030 kg for each heap). Materials 

used for recipe: FOR, UOW and VAP, Mixture: 600 kg (30%) FOR + 1400 kg (70%) 

UOW + 30 kg VAP. 

Three different heaps were realized in each country and samples were collected at the 

beginning (t=0) and at the end (t=90 days) of the curing process and were shared between the 

different beneficiaries (CEBAS, DICMA and ENEA) for the corresponding physical-chemical 

and HSI-based characterization (see monitoring Actions C.1 and C.2). ASTRA realized also a 



Final report LIFE+  21 

bigger heap for eventual further testing activities. As result of the Action B.3 4 tons of 

optimized HQ-ORBP were produced and a production procedure and quality was defined. All 

the technical details of the adopted procedure and the achieved results are reported in the 

Deliverable B3: “RESAFE pilot plant experimentation results analysis”. 

 

Problems and progress: In Cyprus the pilot plant implementation started with some months of 

delay, due to internal problems of ENIA beneficiary, but in the end they were able to correctly 

prepare, handle and implement the pilot plant for the fertilizer production and the action 

correctly ended in May 2015, in agreement with the project timetable.  

 

Time schedule and deliverables: Despite the delay in pilot plant starting in Cyprus, thanks to 

the strong collaboration and the very good positive interaction between beneficiaries among 

the consortium, the action was concluded according to the time scheduling. One deliverable 

(Deliverable B3: “RESAFE pilot plant experimentation results analysis”) associated to 

Action B.3 was produced and is annexed to the present progress report. 

The milestone associated to this action “RESAFE pilot scale plant” was correctly reached. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action B.3) is 100%. 

 

5.1.4 Action B.4 –  Demonstration of agriculture application in Italy 

Action status:  Ended - Start date: 03/2015 – End date: 12/2015 

The action was completed by 100%. 

Developed tasks: This action was focused on the demonstration of HQ-ORBP application in 

agriculture in Italy. The activities were carried out in plain commonly called the Po Valley, a 

geographical area morphologically and hydrologically rather uniform. Formed mainly by the 

catchment area of the Po river and its tributaries, it is characterized by wide fluctuations 

between winter and summer, with rainfall concentrated in the spring and autumn months.  

Emilia-Romagna region has high fertility soils, where fruits, vegetables and arable crops are 

cultivated. The major part of soil in Po valley can be irrigated. The farms specialized on 

vegetables production have an intensive use of the soil and it is normal to have two crops by 

year. The intensive soil tillage and the lacking of manure caused by a reduction of livestock 

determine a rapid decrease of organic matter in the soil. These aspects require to find new 

strategies and new products for crops fertilisation. This also serves to reduce the increasing 

problems of nitrates in groundwater, caused by excessive use of chemical fertilizers. New 

methodologies which could help to protect soil and its biodiversity are needed. The use in 

agriculture of new organic fertilizers (such as RESAFE fertilizer, HQ-ORBP), is one possible 

strategy to solve some problems. 

The use of organic manure could efficiently contribute to the mitigation of these issues: 

1. Improve the content of organic matter in soils; 

2. Replace the nitrogen mineral fertilizing with organic nitrogen (less risk of leaching); 

3. Provide a different use of some manure (e.g.: poultry manure) with potentially high 

environmental impact if not properly managed.  

 

Field agricultural experiment in Italy  

The experimental fields have been located in the eastern part of the Emilia - Romagna region, 

in the municipalities of Imola (BO), Faenza (RA) Cesena (FC), Argenta (FE). 

The experiment was realized in three different experimental sites of ASTRA: 

• at the experimental unit Mario Neri - Imola (BO); 

• at the experimental unit Martorano 5- Cesena (FC) in the locality Martorano of Cesena; 
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• at the main site of ASTRA - Tebano locations Faenza (RA). 

Two tests were realized out of ASTRA in private farms, however all the activities have been 

carried out by ASTRA personnel.  

In action B4 several tests on different crops were made to evaluate the effects of RESAFE 

fertilizers on crops and on soil. 

The activities at the beginning started on the following selected crops: barley, wheat, potato, 

melon, tomato for processing and corn. Two tests in two different locations were prepared for 

each crop. In a second time ASTRA made a demonstrative activity on other two crops in 

autumn cycle (lettuce and savoy cabbage) for a summer transplant and an autumn harvest. 

The aim of these tests was to verify the efficacy of HQ-ORBP on two leaf vegetables which 

can have nitrate content problems at harvest. ASTRA was interested to check the nitrogen 

content into leaves to establish if organic fertilizers can reduce the amount of nitrogen in 

comparison with mineral fertilizers. The harvest of the crops was made during summer and 

autumn depending from the vegetative cycle length. The last crop was harvested in November 

in time to keep vegetable samples for analyzing the main content and soil samples to verify 

the differences between the starting date of experiment and the ending one. The results 

achieved by the tests are described in the action C.3. 

As in the previous actions, an experimental protocol was adopted, after discussion and 

definition among the project beneficiaries, in agreement with the project proposal. More in 

details, the fertilization and agronomic evaluation was carried out with reference to 6 different 

theses for each investigated crop, as follows:  

1) Test (no fertilisation) 

2) 100% of required N by mineral fertilizer 

3) 100% of required N by HQ-ORBT  

4) 100% of required N by organic fertiliser  (poultry manure, biochar and compost) 

5) 50% of required N by HQ-ORBT+ 50% N  by mineral fertilizer 

6) 50% of required N by organic fertiliser (poultry manure, biochar and compost) + 50% 

N by mineral fertilizer 

Corn followed the sequences of the first crops too. The amount of fertilizers distributed on 

different crops were calculated considering the analysis of fertilizers, and the needs of 

different crops depending from the uptake values and the estimated yield. In Emilia-Romagna 

a lot of crops have integrated production guidelines that suggest the fertilization strategy and 

dosage specific for each crop. In RESAFE Project the calculation of the amount necessary for 

different theses was based on Integrated Nutrient Management Tables contained into the 

Guidelines.   

 

  
Figure 2 - Examples of field experiment in Italy (melon and tomato for processing). 
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Problems and progress: No relevant problems found, no adverse climatic condition occurred 

so the end of the action was as originally estimated. The amount of RESAFE fertilizers was 

sufficient to made all tests in different locations. The decision of the project team to test the 

new fertilizer also for some autumn crops in Italy, was a good idea to obtain data supporting 

the verification of the efficacy and validity of the innovative HQ-RBP product at ample 

spectrum. ASTRA carried out 12 tests on 8 different crops and four crops were repeated in 

two different location. The choice to test barley and durum wheat was due to the opportunity 

to verify the effect of RESAFE on cereals sowed in two different periods: Autumn for the first 

and Spring for the second one. ASTRA in the action B4 used more resources to make the 

activities in the autumn tests compensating partially a different amount of the test carried out 

in Cyprus (see Action B.6). 

 

Time schedule and deliverables: All activities were completed in time as previously 

established without any delay. One deliverable (Deliverable B4: RESAFE application in Italy) 

associated to Action B.4 was produced by the end of December 2015. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action B.4) is 100%.  

 

5.1.5 Action B.5 –  Demonstration of agriculture application in Spain 

Action status:  Ended - Start date: 03/2015 – End date: 12/2015 

The action has been completed by 100%. 

Developed tasks: This action demonstrated the HQ-ORBP (RESAFE fertilizer) application in 

agriculture in Spain. The agricultural tests were carried out at CEBAS-CSIC premises 

(Murcia, SE Spain) with reference to the following selected crops with social and economic 

importance in Europe: barley, corn, tomato, melon and potato. Two tests in two different 

locations, having different soil characteristics (i.e.: organic matter, texture, etc.), were 

prepared for each crop. As in the previous actions, an experimental protocol was adopted, 

after discussion and definition among the project beneficiaries, in agreement with the project 

proposal. More in details, the fertilization and agronomic evaluation were carried out with 

reference to 6 different theses for each investigated crop, as follows:  

1) Test (no fertilisation) 

2) 100% of required N by mineral fertilizer 

3) 100% of required N by HQ-ORBT  

4) 100% of required N by traditional organic fertiliser 

5) 170 kg/ha of required N by HQ-ORBT+ N  by mineral fertilizer until total N 

6) 170 kg/ha of required N by traditional organic fertiliser + N by mineral fertilizer until 

total N. 

 

Field agricultural experiment in Spain  

The experimental field area is sited in Murcia Region, S.E. Spain. The climate of the region is 

semi-arid Mediterranean with a mean annual rainfall of 300 mm, about 75% of which falls in 

April and October. One characteristic of the rainfall is its irregularity; it is infrequent but usually 

it is intense and gives rise to serious episodes of soil erosion. The mean annual temperature is 

17ºC and means potential evapotranspiration reaches 800 mm yr
-1

.  

Due to the inadequate climate and poor past agricultural practices, soils located in arid and 

semiarid areas are subjected to intense degradation. Overall, soil degradation causes three 

main environmentally-related problems: (1) soil erosion in farming areas, (2) marginalization 

and abandonment of agricultural soils; and (3) soil sealing. The “heart” of these negative 

processes is the loss of organic matter. Soil degradation processes put at risk their 
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conservation and protection. New methodologies which could help to protect soil and its 

biodiversity are needed. The loss of organic matter is one of the main threats for soil 

degradation, thereby exogenous organic matter that can be added to the soil as amendment 

must be highlighted as an invaluable source of organic matter, contributing not only to soil 

rehabilitation, but also to fix C in the soil. For these reasons, the use in agriculture of new 

organic fertilizers (such as RESAFE fertilizer, HQ-ORBP), has a paramount importance. 

Soils and plants were analysed according to what reported in Acton C4). Soil samples were 

collected at the beginning and at the end of cultivation. 

Spanish experiment has been carried out in specific Spanish conditions (semiarid climate), 

and for this reason, we think that it is a good value for the project. The use of new organic 

fertilizer is very interesting in these conditions.  

Five different crops with social and economic importance in Europe were included in the 

RESAFE Project from CEBAS-CSIC: 

Barley 

Corn 

Tomato 

Melon  

Potato 

 

In each soil, the following treatments were assayed: 

1.- Control 

2.- RESAFE (organic): 100% of N with this material (we have considered a mineralization of 

the 40%).  

3.- Traditional organic amendment: 100% of N with this material (we have considered a 

mineralization of the 40%).  

4.- 100% Mineral N   

5.- RESAFE (organic) (170 kg N/ha with this organic  + mineral N until Total N).  

6.- Traditional organic amendment (170 kg  N/ha with this organic  + mineral N until Total 

N). 

These treatments were incorporated in agricultural conditions to the soil. In this experiment, 

we have worked in quadruplicate: 24 plots of 30 m2 for each soil type. TOTAL: 48 plots for 

each crop. 

 

     
Figure 3 - An example: Spain field experiment (Corn crop). 

 

Problems and progress: No relevant problems found. 

 

Time schedule and deliverables: There has not been any important delay. One deliverable 

(Deliverable B5: RESAFE application in Spain) associated to Action B.5 has been produced 

by the end of December 2015. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action B.5) is 100%. 
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5.1.6 Action B.6 –  Demonstration of agriculture application in Cyprus 

Action status:  – Ended.  Start date: 06/2015 – End date: 12/2015 

The action was completed by 100%. 

 

Developed tasks: This action has demonstrated the HQ-ORBP application in agriculture in 

Cyprus. The field tests was run by ENIA in a private farm after having analyzed the 

competence of the farmer and the availability to carry out the experiments. Summer tests were 

made on the following selected crops: melon and watermelon. Other two crops (lettuce and 

rocket) were planted in Autumn. The test was run at one agricultural site for each crop. As in 

the previous actions, an experimental protocol was adopted, after discussion and definition 

among the project beneficiaries, in agreement with the project proposal. More in details, the 

fertilization and agronomic evaluation was carried out with reference to 6 different theses for 

each investigated crop, as follows:  

1) Test (no fertilisation) 

2) 100% of required N by mineral fertilizer 

3) 100% of required N by HQ-ORBT  

4) 100% of required N by organic fertiliser (poultry manure, and urban waste) 

5) 50% of required N by HQ-ORBT+ 50% N  by mineral fertilizer 

6) 50% of required N by organic fertiliser (poultry manure and urban waste) + 50% N by 

mineral fertilizer 

Field agricultural experiment in Cyprus  

The Cyprus experimental fields were sited in Akaki (west of Nicosia). Akaki is widely known 

for its red soil terrain (see Picture below) giving excellent flavor and texture to any crop 

planted. The climate of the region is semi-arid with a Max.temperature near 40°c in July and 

August and an annual rainfall of 300 mm, during autumn and winter periods.  

 

         
 

Figure 4 – Temperature and precipitation distribution in Nicosia, Cyprus.. 

In this condition the soil has environmental problems, such as soil erosion and soil sealing as 

well as the loss of organic matter. The use of organic fertilizers (as RESAFE) appears as a 

good solution to reduce the organic matter loss. 
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Based on these climate conditions, crops were chosen for different planting period. In summer 

Watermelon (Citrullus lanatus) and Melon (Cucumis melo L.) were planted. Watermelons are 

tropical or subtropical plants and need temperatures higher than 25 C to thrive. 

Melon (Cucumis melo L.) is one of the various plants of the Cucurbitaceae family and prefers 

hot temperature, sunny locations with fertile, well drained soils, and can be either transplanted 

or direct seeded. Melons germinate optimally between 22°C and 33 °C but they can be sown 

when the soil temperature is above 19°C. 

In autumn rocket and lettuce were planted. Rocket (Eruca sativa) is an edible annual plant. It 

germinates optimally between 5 °C to 13°C.  

Lettuce (Lactuca sativa) is a plant of the Asteraceae family. Although it is generally grown 

annually, lettuce is easily cultivated in relatively low temperatures that permit the plant to 

grow slowly. 

 

    
 

Figure 5 – Examples of field crops in Cyprus. 

 

All crops were checked during the development and at the harvest yield data they were 

collected. Samples of soil and crops were collected and analysed, as reported in Action C5. 

Soil samples were collected at the beginning and at the end of cultivation period. 

Cyprus experiments has been carried out in semiarid conditions where the use of new organic 

fertilizer is very interesting.  

 

Problems and progress: With respect to the planned activities in the project proposal, the 

activity carried out was reduced because it was carried out in one location and despite having 

examined four crops, 4 trials were carried out instead of the 8 planned. 

In fact, as specified in other sections of this report, some difficulties arise for ENIA 

beneficiary, due to a reduction of personnel inside the company. In any case, the project team 

considers that even if this action was reduced in terms of tests, the entire aim of the project 

was not compromised, also considering that 4 crops were investigated and ASTRA carried out 

more efforts in testing the new fertilizer in two autumn crops, and not only in spring crops. 

Having tested more crops was very important to demonstrate the efficacy of the innovative 

HQ-RBP product at a wider scale, independently from the crop, from the season and therefore 

from the climate variations.  

Despite the action started with some months of delay, the action ended as originally 

estimated. In fact, the first crops (melon and watermelon) finished their vegetative cycle 

before the middle of October and the other crops characterized by a short vegetative cycle 

completed their vegetative cycle before the middle of December. In any case the field 

activities were perfectly compatible with the needs to complete the corresponding monitoring 

action C.5 before the end of December. 
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Time schedule and deliverables: The action started with some months of delay, but ended 

according to the time scheduling. One deliverable (Deliverable B6: RESAFE application in 

Cyprus) associated to Action B.6 was produced by the end of December 2015. 

According to the revised plan for activities, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action B.6) is 100%. 

 

5.1.7 Action C.1 –  Monitoring of organic waste and final products 

Action status:  Ended - Start date: 01/2014 – End date: 06/2015 

The action was completed by 100%. 

Developed tasks: This action defines the monitoring methodology adopted for 

characterization of: 

• raw materials (source, UOW and FOR) in order to select the recipe for HQ-ORBP 

production (Action B.1); the task is completed. 

• samples collected during process and final fertilizer in demonstrative laboratory plant 

for HQ-ORBP production (Action B.2); the task is completed. 

• samples collected during process and final fertilizer in demonstrative pilot plant for 

HQ-ORBP production (Action B.3); the task is completed.  

The analyses carried out by each beneficiary on samples collected in Action B.1, Action B.2 

and Action B.3 are reported in Table 3. 

 
Table 3. List of analyses carried out by the beneficiaries on the selected samples. 

 

Analysis Beneficiaries carrying the analyses 

 
DICMA ENEA ASTRA CEBAS ENIA 

Total Nitrogen 
   

█ 
 

Micro and macronutrients 
   

█ 
 

TOC 
   

█ 
 

Moisture, Ash, Volatile Organic Matter 
   

█ 
 

pH and Salinity (EC) 
   

█ 
 

Labile Organic Matter 
   

█ 
 

Texture and structure characterization (SEM) 
 

█ 
   

Specific surface area (BET) 
 

█ 
   

Thermogravimetric analysis 
 

█ 
   

XRD 
 

█ 
   

Hyperspectral imaging (HSI) █ 
    

Germination tests (plant tests) 
   

█ 
 

Basal  respiration 
   

█ 
 

Enzimes 
   

█ 
 

Phospholipid fatty acid (PLFA) extraction 
   

█ 
 

 

With reference to Action B.1, the monitoring of organic waste (i.e. raw materials) originally 

utilized to formulate and realize the different recipes in the different beneficiary countries was 

completed. All the results are reported in the Deliverable B1: Selected matrices/recipes to use 

in pilot plant. 
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CEBAS-CSIC and ENEA performed the standard/advanced analyses of all source organic 

materials selected in Spain, Italy and Cyprus and DICMA performed the hyperspectral 

imaging based analyses (see Table 5). The results of the analyses carried out on these 

materials showed that they are “adequate” for the objectives of this project. UOWs and FORs 

showed a good content in organic carbon and total N and also in other macro- and micro-

nutrients (P, K, Ca, Mg, etc.); it can give an idea of the contribution of these materials to the 

fertilization of soils. In this study some environmental parameters have been also measured 

(i.e. heavy metals, electrical conductivity). Our results indicate that these parameters cannot 

disqualify these organic materials due to its toxicity; plants test realized in this sense confirm 

this point. The analyses performed by CEBAS-CSIC to evaluate the level of organic matter 

degradation showed that there are some organic materials very active for mineralization of 

organic carbon (FORs) and they could be considered as “labile materials”. UOWs in Spain 

and Italy, where they have been submitted to the composting process, are organic materials 

with a medium level of degradation. BCs are very stabilized materials. Finally the analyses 

carried out at CEBAS-CSIC on microbial biomass and microbial activity (i.e. microbial 

respiration, PFLAs measures, and enzyme activities) indicate that, except BC, the rest of 

organic materials can be considered as “actives from the microbial point of view”. 

HyperSpectral Imaging (HSI) characterization was carried out by DICMA on all the samples 

produced by all the beneficiaries, according to the originally established experimental plan. 

This action was applied in order to outline, through this innovative approach, possible 

differences among raw materials and recipe samples, both in terms of compositional 

characteristics (i.e. UOV, FOR and BC) and origin (i.e. Italy, Spain and Cyprus). Starting 

from the collected spectra of each sample, Principal Component Analysis (PCA) was thus 

performed. The investigated wavelength ranges have been the visible-near infrared (400-1000 

nm) and the near infrared (1000-1700 nm), respectively (see Deliverable B1: Selected 

matrices/recipes to use in pilot plant). 

With reference to Action B.2, a sampling methodology from different curing times was 

defined before the start of the laboratory scale tests, as shown in Table 4. 

 
Table 4. Summary showing sample collection modalities as function of recipes (UF, UFV and UFVB) and 

curing time (Ti: sampling time, being i the days). C: Container. 

 
MIX UF MIX UFV MIX UFVB 

C1 C2 C3 C1 C2 C3 C1 C2 C3 

T=0 (*) T=0 (*) T=0 (*) 

T=20   T=20   T=20   

T=40 T=40  T=40 T=40  T=40 T=40  

T=60 T=60 T=60 T=60 T=60 T=60 T=60 T=60 T=60 
(*) The sample is collected during mixture preparation. 

 

Samples at T=0, 20, 40 and 60 days were collected by DICMA from Italian laboratory scale 

plant and sent to CEBAS-CSIC and ENEA for their characterization. 

Samples at T=0, 20, 40 and 60 days were collected by CEBAS-CSIC from Spanish laboratory 

scale plant and sent to ENEA and DICMA for their characterization. 

Samples at T=0, 20, 40 and 60 days were collected by ENIA from Cypriot laboratory scale 

plant and sent to CEBAS-CSIC, ENEA and DICMA for their characterization. 

The monitoring of the samples collected at different curing time at laboratory was completed 

(Action B.2 ended in December 2014).  

Based on the results of this monitoring action on the collected samples at different curing time 

for the different tested recipes, the best formulations to be used for fertilizer production at 

pilot scale plant (Action B.3) were selected. As for Action B.2, a sampling methodology from 

different curing times was defined before the start of the pilot scale tests, as shown in Table 5. 
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Table 5. Sample collection modalities defined for the pilot scale plants as function of recipes (UFV and UFVB) 

and curing time (Ti: sampling time, being i the days).  
MIX UFV or UFVB 

T0 (*) 

Heap 1 Heap 2 Heap 3 

T90 T90 T90 

(*) The sample is collected during mixture preparation. 

 

Samples at T=0 and 90 days were collected by ASTRA from Italian pilot scale plant and sent 

to DICMA, CEBAS-CSIC and ENEA for their characterization. 

Samples at T=0 and 90 days were collected by CEBAS-CSIC from Spanish pilot scale plant 

and sent to ENEA and DICMA for their characterization. 

Samples at T=0 and 90 days were collected by ENIA from Cypriot laboratory scale plant and 

sent to CEBAS-CSIC, ENEA and DICMA for their characterization. 

The monitoring of the samples collected at different curing time at laboratory was completed. 

 

Online data results 
The large amount of data produced by the project needed a new type of tool to be displayed 

and studied during the work. Any sample has been studied and analysed and each beneficiary 

has produced many kind of analyses from their laboratories: different instruments have been 

used and the final result is often a list of chemical elements, both as a qualitative and a 

quantitative analysis. Each result has a precise value to make decision for the next step. There 

are samples analysed after different time intervals and they have to compare among each 

country, Spain, Italy and Cyprus. The laboratories that have analysed the samples are CSIC-

CEBAS from Spain, DICMA from Italy and ENEA Bologna and ENEA Faenza from Italy. 

The aim was to make the display of all data produced by the analyses simple and immediate 

with the possibility of interacting with them. When you have a lot of data a major problem for 

all beneficiaries is to have a place where you can see this information in a chronological 

sequence and make comparisons: these comparisons are very useful to make decisions. 

 

The work was performed in this way: 

- data analysis was in many formats: Microsoft 

Excel, CSV, TXT, XML, JSON, images, etc.; 

- all data were checked and were divided by country, 

beneficiary and type of analysis; 

- a MySQL database has been created to store the 

data in a server (Figure 6); 

- a software to import data and to convert data for the 

web has been developed with FileMaker Pro 

(Figure 7); 

- images with charts were scanned with an open 

source software "PlotDigitizer", an OCR for charts 

that convert images into data; 

- for the Web, after many tests, the library 

“Highcharts” vers. 4 has been selected, a javascript library with a powerful API 

(Application Protocol Interface) to create web application for any device: computer, 

smartphone and tablet. Highcharts is free for non-commercial use and payments for 

official website; 

 
Figure 6 – Flowchart. 
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- a small dynamic website was created, only for RESAFE beneficiaries (Figure 8 and 

above). The temporary address of this website is: 

http://amb.bologna.enea.it/liferesafedata 

 

    
Figure 7 – Application developed with Filemaker Pro. 

 

In the monitoring action C.1 the online data analysis results has allowed us to achieve the 

important objectives: 

- a single point where to get the data;  

- a quick navigation between the charts of analysis; 

- a precise organization of charts by country; 

- a comparative analysis between samples; 

- a precise tool to find out the real value point by point; 

- a real multiplatform tool; 

- a powerful decision support tool. 

 

 
Figure 8 – Web Site for charts 

 

The website is designed to allow quick navigation between charts using a special drop-down 

menu that allows to maintain the hierarchical structure. To help beneficiaries in the 

comparison of the samples, some charts have been included in a dual mode, divided by the 

sample and divided by the chemical elements. In some cases charts with double scale and also 

with logarithmic scale were created. Powerful API included in the javascript library allowing 

many interactions with the chart on the web as there are many useful functions to analyse the 

data: see the value with a click, zoom in/out, sow/hide data, export image, print, view data and 

image attachments, view the number of charts for any area in the left menu and more. On the 

website created for the analysis there are more than 100 charts produced by the LIFE-

RESAFE project and are all queried with the mouse click. In Figures 9 and 10 examples of 

the interactive charts on the website are shown. A detailed description about the developed 
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data handling and analysis architecture is reported in the ANNEX 01: Project data set 

organization. 

 

   
Figure 9 – Online data. Same chart: on the left view by sample, on the right view by element. 

 

   
Figure 10 – Online data: view images of sample. 

 

Problems and progress: Considering that in Cyprus the pilot plant implementation started 

with some months of delay, also the corresponding monitoring action started with the 

corresponding delay, but in the end the project team successfully completed the sample 

characterization collected from the Cypriot pilot plant and the action correctly ended in June 

2015, in agreement with the project timetable.  

 

Time schedule and deliverables: The results of the monitoring action C.1 are reported in 

Deliverables B.1, B.2 and B.3. Deliverable B1: “Selected matrices/recipes to use in pilot 

plant” associated to Action B.1 was already produced, Deliverable B2: “RESAFE laboratory 

scale plant implementation” and Deliverable B3: “RESAFE pilot plant experimentation 

results analysis”) associated to Action B.2 and Action B.3, respectively, were produced and 

are annexed to the present progress report. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action C.1) is 100%. 

 

5.1.8 Action C.2 Monitoring and assessment of environmental impact the HQ-ORBP 

(High Quality Organic Matter Based Product) production 

Action status:  Ended - Start date: 04/2014 – End date: 06/2015 

The action was completed by 100%. 

Developed tasks: Action C.2 demonstrates the methods that have been adopted to monitor the 

performance of HQ-ORBP production and its impact in demonstrative laboratory level plant 

and the adoption for pilot plant application. To reach this demonstration-goal, an automatic 

detection architecture able to monitor the process parameters was used. 
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11a 11b 

 
Figure 11. HSI based architecture utilized for the RESAFE Project to monitor the performance of HQ-ORBP 

production (11a). Detail of the sensing device and energizing sources (11b). 

 

The developed and validated sensing architecture (Figure 11) is based on a push broom 

HyperSpectral Imaging (HSI) based devices constituted by: optics, spectrographs, cameras, 

acquisition systems, translation stage, energizing sources (illumination) and computer. Two 

different HSI sensing devices working in two different wavelength regions have been 

installed on the platform. The first one operating in the VIS–NIR wavelength range (400–

1000 nm): a line-scan spectrograph ImSpector
TM

 V10E (SPECIM Ltd., Finland) with a 

spectral sampling/pixel of 2.8 nm, coupled with a CCD camera (780 x 580 pixels) with pixel 

resolution of 12 bits. The spectral resolution was 5 nm. The second one operating in the NIR 

wavelength range (1000–1700 nm): a NIR Spectral Camera™, embedding an ImSpector™ 

N17E (SPECIM Ltd., Finland) with a spectral sampling/pixel of 2.6 nm, coupled with an Te-

cooled InGaAs photodiode array sensor (320 x 240 pixels) with a pixel resolution of 12 bits. 

The spectral resolution was 7 nm. The two units are illustrated in Figure 11. Both the devices 

work as a push-broom type line scan camera providing full, contiguous spectral information 

for each pixel in the line. 

The camera, the spectrograph and the illumination (e.g. sample surface energizing conditions) 

determine the spectral range investigated by the detection architecture. The sample/target is 

diffusely illuminated by a tungsten-halogen. Diffused light cylinder sources were set up, 

embedding five halogen lamps producing an intense and continuous spectrum signal: a first 

one, BaSO4 internal coated, properly designed for spectra acquisition in the 400–1000 nm 

wavelength range and a second one, optimized for the 1000-1700, aluminum internal coating. 

A line of light reflected from the sample enters the objective lens and is separated into its 

component wavelengths by diffraction optics contained in the spectrograph. The sample is 

moved past the objective lens on a motorized stage and the process repeated. Two 

dimensional line images acquired at adjacent points on the object are stacked to form a three-

dimensional hypercube which may be stored on a PC for further analysis. The PC unit is 

equipped with the Spectral Scanner
TM

 v.2.3 (SSOM, 2008) for the acquisition and pre-

processing software.  

The developed device was applied to collect information on the samples as resulting from raw 

materials selection (Action B.1), laboratory scale recipe products (Action B.2) and pilot scale 

plant fertilizer production (Action B.3) in order to monitor the fertilizer production process at 

different curing times. After the definition of the prediction model, it was demonstrated that 

the HSI device and the developed classification procedures enable to automatically predict 

with good estimation rate the main measured chemical parameters both at laboratory level and 

pilot plant scale. 
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Problems and progress: The RESAFE Project team considers that there are not significant 

deviations. This action ended in June 2015. 

 

Time schedule and deliverables: The results of the monitoring action C.2 are reported in 

Deliverables B.1, B.2 and B.3. Deliverable B1: “Selected matrices/recipes to use in pilot 

plant” associated to Action B.1 was already produced, Deliverable B2: “RESAFE laboratory 

scale plant implementation” and Deliverable B3: “RESAFE pilot plant experimentation 

results analysis”) associated to Action B.2 and Action B.3, respectively, were produced and 

are annexed to the present progress report. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action C.2) is 100%. 

 

5.1.9 Action C.3 – Monitoring of environmental benefit of agriculture application in 

Italy 

Action status:  Ended - Start date: 03/2015 – End date: 12/2015 

The action was completed by 100%. 

Developed tasks: This action was related to the monitoring of the HQ-ORBP application in 

agriculture in Italy, with reference to the following crops: barley, wheat, potato, melon, 

tomato for processing, corn, lettuce and savoy cabbage (Action B.4).  

Soil samples at the beginning of the tests, for the six different theses, the eight different crops 

and the two different sites (where the replication were made) were collected by ASTRA from 

Italian crop soils and sent to DICMA, CEBAS-CSIC and ENEA for their characterization. 

The same samples were collected at the end of vegetative cycle, at the harvest date and they 

were sent to DICMA, CEBAS-CSIC and ENEA for their analysis.   

The analyses carried out on soils and plants were: 

On soil: some parameters were determined at initial point and after cultivation; for each crop 

the following parameters were determined: 

pH, EC, cation exchange capacity, soil texture, total organic matter, total organic carbon, total 

carbonates, available macro and microelements (P, Fe, Mn, Cu, Zn, B), components on 

change complex (K, Ca, Mg, Na), chlorides, sulphates, nitrates, soluble elements (K, Ca, Mg, 

Na, and Sodium absorption ratio (SAR). 

On plant: For all crops and residues analyses were made in external laboratory and some 

parameters were determined: N, P, K, Mg, Ca, Cu, Na. For barley and durum wheat were 

calculated the 1000 seeds weight. For all vegetable crops were added the chlorophyll measure 

on the leaves with SPAD (Minolta instruments) and for tomato and melon, in addition of 

these parameters, brix degree, were also measured.  A lot of vegetative, productive and 

qualitative reliefs were made on all crops as reported in the table of the Deliverable of the B4 

action. 

The monitoring aim was to assess plant health, vegetative status, crop yield and quality, the 

status of soil connected to different fertilization procedures, water requirement and use. The 

reduction of mineral fertilizer was investigated while the reduction of water has been made 

only at laboratory scale because in open field is very problematic to give different quantity of 

water on different plots; moreover, this can interfere with the fertilization thesis because 

different volume of water can influence the yield of the crops. For this reasons soil water 

retention was measured at laboratory scale (see ANNEX 13: Soil Water Holding Capacity). 

Anyway there are a lot of references on the positive effects of organic fertilizers due to the 

improvement of physical characteristics in the soil.  

Each crop was subjected to vegetative, productive and quality reliefs, in order to evaluate in 

detail the influences and effects of RESAFE fertilization. 
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An example of the reliefs is showed for potato crop: 

Vegetative reliefs 

1. Emergency Data 

2. Initial development of the plant (1 poor, 10 high) 

3. Final development of the plant (1 poor, 10 high) 

4. Disease presence (type and intensity of damage) 

5. Growing season Length 

At harvest or immediately thereafter: 

• Production Weight <40 mm (t / ha) 

• Production Weight 40-75 mm (t / ha) 

• Production Weight> 75 mm (t / ha) 

• Total production (t / ha) 

• Commercial production (t / ha) 

• Not commercial production (deformed tubers and secondary growths (t / ha) 

Quality reliefs 

• Physiopathology external split tubers (t / ha) 

• Hollow heart 

• Internal blackening 

• Form of the tuber 

• Regularity of the tuber shape (values 1 = poor regularity; 10 = high regularity) 

• Skin color and pulp (only on a parcel) 

• Tuber size (1 = very small caliber; 10 = very high caliber) 

 

A sample of the harvested crop and a sample of crop residues were taken by each theses of 

each test noting down the weight of the two samples, and the area from which they were 

collected. The samples were analyzed in the laboratory to determine the content in fertility 

elements, the dry substance and in some case the C / N ratio of residues. 

Using the data collected, the fertilizers UPTAKE quantity for each crop was calculated and at 

the same time it was possible to calculate the OFFTAKE value if the residues remain in the 

field. These values are fundamental to manage the fertilization on the same crops in the 

future, but are also useful to understand how the nutrients are absorbed by the plant, 

depending on the fertilizer type.  

The calculation of the nitrogen uptake, linked to the measurement of the nitrogen remained 

into the soil in highly irrigated vegetable crops, can support for example the evaluation of the 

risk of nitrogen leaching. The data were collected on tables as the following referred to potato 

test realized in Imola (Table 6). All data have been inserted in Deliverable B4: RESAFE 

application in Italy. 

At the end of testing activities it was possible to look at all the results and affirm that 

RESAFE project gave a new opportunity about fertilization strategies. The treatment of 

organic wastes added with enzyme complex represents an opportunity of a new and useful 

method for using organic wastes in soil, favouring carbon fixation (C sequestration) and thus 

contributing to the reduction of the greenhouse effect. On the crops, the good quality organic 

wastes distributed instead of mineral fertilization can reduce the use of mineral fertilisers.  

The agricultural experiments carried out at open-field level, in different type of soils and on 

several crops have demonstrated that the RESAFE fertilizer, can be used, alone (100% 

RESAFE) or in combination with inorganic fertilizers (RESAFE 50%+ mineral fertilizers 

50%).   
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Table 6. An example of data obtained for potato test realized in Imola (Italy).. 

 

Thesis Prod. Prod. 
 

Prod. 
 

Comm. 
 

Tot 
 

 
< 40 mm 

40-70 

mm  
>70 mm 

 
Prod. 

 
Prod. 

 

 
(t/ha) (t/ha) 

 
(t/ha) 

 
(t/ha) 

 
(t/ha) 

 

1 3.6 40.7 A 2.57 A 40.7 A 46.8 A 

2 5.6 33.4 A 0.37 B 33.4 A 39.3 A 

3 5.1 34.5 A 1.63 A 34.5 A 41.3 A 

4 4.6 36.6 A 0.4 B 36.6 A 41.6 A 

5 3.9 20 B 0.47 B 20 B 24.4 B 

6 2.7 15.9 B 0.27 B 15.9 B 18.9 B 

Average 4.2 30.2 
 

1 
 

30.2 
 

35.4 
 

CV% 35.7 20.8 
 

70 
 

20.8 
 

17.4 
 

 

The results of RESAFE 100% were particularly interesting on vegetable crops, barley and on 

not irrigated corn. On irrigated corn RESAFE fertilizer guaranteed production performance 

similar to the mineral thesis only when 50% of the nitrogen was replaced with mineral 

nitrogen. That is probably due to the fact that the use of organic alone is not sufficient to adapt 

to the requirements of nitrogen absorption curve on a crop with high nitrogen request.  

In the case of absence of irrigation the results was very interesting because demonstrated the 

important role of RESAFE fertilizer in influencing the dynamic of absorption of nitrogen and 

the request of that nutrient on corn crop. 

Based on soil analysis seems that addition of the RESAFE fertilizer increases the level of 

organic carbon in the soil, and improves soil nutritional status. 

Into the tests the efficiency of nitrogen contained in organic fertilizers (RESAFE and other 

organic waste) is considered equal to 40% of the total nitrogen content because the 

mineralization is low as in all organic matrix and will be completed in the next years after 

application. Only the repeated distribution of the organic matrix permits to calculate the 

efficiency of nitrogen equal to 100% from the third year onwards. This is due to the fact that 

nitrogen in the organic waste takes time to become available, as microbial action is required 

to convert them into forms available to plants. The benefits of using RESAFE Fertilizer can 

be increased with a repeated utilization because the efficiency of nitrogen increases depending 

on the quantities of organic fertilizers used in previous years. 

We think that for some crops the positive effect of RESAFE fertilizer on yield could be more 

evident after long-term application. Where the combination of RESAFE and inorganic 

fertilization has produced very positive effects on crop yields the results is considered very 

important because a 50% of mineral fertilizers can be avoid. On vegetables the RESAFE 

fertilizer, demonstrated that it can provide enough nutrients necessary for the vegetative cycle.  

At the end of all tests is possible to say that RESAFE fertilizer had interesting results on 

crops. The yield has positive response and also the quality characteristic of crops because for 

the major part of the crops no differences was seen on quality parameter and particularly on 

taste and colour parameters. On a large percentage of crops it was obtained a mineral nitrogen 

saving because a total substitution or a 50% of the total was applied without yield losses. 

About water saving in field was not easy to control this parameter that was studied in 

laboratory. In field it was observed a soil less compacted so presumably most water-rich 

where organic matter and especially Resafe fertilizer was distributed. On soil is not easy to 
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find modification after one distribution of RESAFE but certainly fertility is improved with a 

replayed use of this fertilizer becoming from wastes. 

ENEA carried out thermogravimetric characterization of soil samples at the beginning of the 

tests and at the end of vegetative cycle for the 4 crops + 2 horticultural products and different 

soils. The results are reported in ANNEX 02: Thermogravimetric Analysis (referred to Action 

B.4).  
DICMA carried out a systematic analysis of the different samples belonging to the different 

Italian soils, fertilization approaches and cultivated crops/vegetables originally established. To 

reach this goal HyperSpectral Imaging (HSI), MicroNIR analyses, micro X-Ray Fluorescence 

(µXRF), and have been systematically carried out on collected soil samples. The results are 

reported in several Annexes, that is: ANNEX 03: HyperSpectral Imaging (HSI) Analysis 

(referred to Action B.4), ANNEX 10: MicroNIR Analysis (referred to Actions B4-B5-B6)  

and ANNEX 11: MicroX-Ray Fluorescence Analysis (referred to Actions B4-B5-B6). 

Problems and progress: No relevant problems found, the end of the action was in December 

as originally estimated. In this action more efforts were made by the involved beneficiaries, 

with respect to what planned at project proposal stage, due to the increase of monitoring 

activities subsequent to the decision to select and test some autumn crops in the framework of 

Action B.4. The increase of such activities has compensated a partially reduction of activities 

in monitoring Action C.6, due to the different amount of demonstration activities in Cyprus 

(Action B.6). 

 

Time schedule and deliverables: There has not been any important delay. One deliverable 

(Deliverable B4: RESAFE application in Italy) associated to Action B.4 was produced at the 

end of December 2015. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action C.3) is 100%. 

 

In Italy, the field experiments permitted to achieve several results about yield and some 

quality parameters referred to the crops and the soil. The normalized results of some specific 

parameters are showed in the following table where the treatment “mineral 100%” has been 

indicated as “100”; because is considered as “control”. Three most interesting treatments 

(mineral at 100%, RESAFE fertilizers at 100%, and the mix RESAFE fertilizer 50% and 

mineral 50%) are put in comparison. 

 

CROPS MINERAL 100% RESAFE 100% MINERAL+RESAFE 

MELON    

Yield 100 112 68 

Brix degree 100 104 105 

Acidity 100 94 96 

Soil org. carbon 100 105 100 

Soil total N 100 100 137 

CORN    

Yield 100 92,18 85,24 

1000 seeds weigh 100 96,25 96,25 

Seed umidity 100 101 100 

Soil org. carbon 100 98 113 
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Soil total N 100 121 142 

BARLEY    

Yield 100 111 110 

1000 seeds weigh 100 102 103 

Seed umidity 100 99 98 

Bulk density (kg/hl) 100 103 102 

Soil org. carbon 100 108 113 

Soil total N 100 90 100 

POTATO    

Yield 100 121 109 

Dried Matter 100 101 102 

Soil org. carbon 100 103 124 

Soil total N 100 112 125 

DURUM WHEAT    

Yield 100 88 87 

1000 seeds weigh 100 104 104 

Seed umidity 100 103 105 

Soil org. carbon 100 108 113 

Soil total N 100 90 100 

TOMATO    

Yield 100 108 80 

Brix degree 100 102 102 

Acidity 100 97 94 

Soil org. carbon 100 112 100 

Soil total N 100 144 100 

CABBAGE    

Yield 100 91 111 

N% in head 100 100 110 

Nitrate in Head 100 96 104 

Soil org. carbon 100 131 119 

Soil total N 100 111 100 

LETTUCE    

Yield 100 125 110 

N% in plants 100 76 82 

 

Nitrate in plants 100 90 94 

Soil org. carbon 100 95 116 



Final report LIFE+  38 

Soil total N 100 100 108 

 

Starting from the results synthetically reported in the previous Table, it is thus possible to 

affirm that: 

a. From the experiments made in Italy, some crops had good result applying 

RESAFE fertilizers. The yield increased for many vegetable crops: melon, 

potato, tomato and lettuce and for barley. The increment starts from 8% for 

tomato to 25% for lettuce. For all these crops we think RESAFE can substitute 

mineral fertilization totally or for 50%. 

b. The quality of vegetables crops had not negative effect from the employ of 

RESAFE. Brix degree, and acidity for example increased for melon and tomato 

crops; the same for dried matter in potato. In lettuce and savoy cabbage the 

nitrate content decrease when RESAFE fertilizers were applied.  

c. Soils after RESAFE fertilizer increased for a major part of the tests the soil 

organic carbon (from 8% to 25%) and other nutrients as Total N maintain in 

RESAFE the same value than in mineral fertilization for same crops (melon 

and lettuce) but for other the value increased between 12-44%).  

d. Water holding capacity in laboratory experiments increased about 30% on soils 

where RESAFE fertilizer was added and in open field a better structure of the 

soil (lower compaction) was observed. 

 

5.1.10 Action C.4 – Monitoring of environmental benefit of agriculture application in 

Spain 

Action status:  Ended - Start date: 03/2015 – End date: 12/2015 

The action was completed by 100%. 

Developed tasks: In this action the HQ-ORBP application in agriculture in Spain was 

monitored, with reference to the following crops: barley, corn, tomato, melon and potato 

(Action B.5). The monitoring aim is to assess plant health and vegetative status, crop yield 

and quality, the status of soil connected to different fertilization procedures, water 

requirement and use. Soil samples at the beginning and at the end of the tests, for the six 

different theses, the five different crops and the two different sites were collected by CEBAS-

CSIC from Spanish crop soils and sent to DICMA and ENEA for their characterization. Tests 

on plants were also carried out (see Action B.5).  

The analyses carried out on soils and plants were: 

On soil: some parameters were determined at initial point and after cultivation; for each crop 

the following parameters were determined: 

pH, EC, cation exchange capacity, soil texture, total organic matter, total organic carbon, total 

carbonates, available macro and microelements (P, Fe, Mn, Cu, Zn, B), components on 

change complex (K, Ca, Mg, Na), chlorides, sulphates, nitrates, soluble elements (K, Ca, Mg, 

Na, and Sodium absorption ratio (SAR). 

On plant: For corn, potato and barley: yields, plants number, vigor, chlorophyll, total C and 

N, total elements (Al, Ca, Cu, Fe, K, Mg, Mn, Na, P, Zn). For tomato and melon, in addition 

of these parameters, brix degree, acidity and juiciness were also measured. Analytical 

techniques are showed on Deliverable B5. 

ENEA carried out thermogravimetric characterization of soil samples at the beginning of the 

tests and at the end of vegetative cycle for the 5 crops: barley, corn, tomato, melon and potato. 

Furthermore morphological changes of some soils were observed via SEM and phase 

compositions were detected with XRD  technique. TG analyses showed that, for RESAFE 

(HQ-ORBP) samples in potato tests, the mass loss at t0 and tfin is similar, the total mass loss 

for samples at t0 and tfin not differ by more than ± 2% and the shapes are almost 
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overlapping.  For this reason, it can be inferred that RESAFE fertilizers tend to remain in the 

soil (Annex TG – Deliverable C4).  

The results are reported in ANNEX 05: Thermogravimetric Analysis (referred to Action B.5), 

ANNEX 04: SEM Analysis (referred to Action B.5) and Annex “X Ray Diffractometer 

Analysis Deliverable B5”. 

DICMA carried out a systematic analysis of the different samples belonging to the different 

Spanish soils, fertilization approaches and crops/vegetables originally established. To reach 

this goal HyperSpectral Imaging (HSI), MicroNIR and microX-Ray Fluorescence (µXRF) 

analysis have been systematically carried out on different collected soil samples. The results 

are reported in several Annexes, that is: ANNEX 07: HyperSpectral Imaging (HSI) Analysis 

(referred to Action B.5), ANNEX 10: MicroNIR Analysis (referred to Actions B4-B5-B6) and 

ANNEX 11: MicroX-Ray Fluorescence Analysis (referred to Actions B4-B5-B6). 

The agricultural experiments carried out at greenhouse and open-field level have 

demonstrated that the RESAFE fertilizer, at suitable rates, can be used, alone or in 

combination with inorganic fertilizers, as a good alternative to inorganic fertilization for 

vegetal and cereal cultivation, improving soil characteristics while giving similar yield and 

crop quality than conventional inorganic fertilization. The addition of the RESAFE fertilizer 

increases the level of organic carbon in the soil, and improves soil nutritional status. 

The loses of organic matter is one of the main threats for soil degradation, pointing to the 

exogenous organic matter (that can be added to the soil as amendment such as organic wastes) 

as an invaluable source of soil organic matter, contributing  not only to soil rehabilitation but 

to fixing C in the soil. The obtained RESAFE fertilizer (HQ-ORBP) can improve soil quality 

as result of increased soil organic matter, which improves agricultural productivity and 

economic benefits. In the RESAFE project an organic fertilizer has been obtained by mixing 

composted organic municipal wastes with animal wastes and biochar. After undergo a slow 

aerobic process, this mixture can be used as organic fertilizer (RESAFE fertilizer) given rise 

in our experimental conditions to a positive effect on the characteristics of the soil to which it 

is added. We can then indicate as a fundamental aspect, that after the application of the 

RESAFE fertilizer the soils gain in quality and fertility maintaining or increasing their organic 

matter content. We recall that the organic matter always improves soil physical, chemical and 

microbiological properties.  

Organic materials (such as the RESAFE fertilizer) can be applied primarily for their nitrogen 

(N), phosphorus (P), or potassium (K), depending on crop requirements and the availability of 

these nutrients. Particularly, N mineralization is very important in order to consider the dose 

of fertilizer to be used. Therefore, the availability of N, P, K, and other nutrients from organic 

waste fertilizers needs to be determined so that these organic resources can be effectively 

utilized. With our organic product it takes time for nutrients to become available, as microbial 

action is required to convert them into forms available to plants. Microbial activity is greatest 

in warm, well moisture soils. RESAFE results showed the suitability of organic wastes to be 

used to increase plant growth, which is of key. 

With regard to the effect of the RESAFE fertilizer, used either alone or in combination with 

mineral fertilization, on crop yields, some positive effects have been observed, but we cannot 

assume definite effects. It is true that for some crops (melon, tomato and potato) it seems that 

yield increases with the organic fertilization (RESAFE fertilizer). However, this effect 

depends on the type of crop and its nutritional needs. For crops needing nutrients immediately 

(in the firsts steps of their physiological cycle), the addition of organic fertilizers, such as the 

RESAFE fertilizer, which can provide nutrients throughout slow release, have positive effect 

on crop yield. However, in crops less exigent for nutrients or that does not need nutrients in an 

immediate way, organic fertilizers such as RESAFE can produce positive effects in relation to 

mineral fertilization. We think that for some crops and in our conditions (semiarid climate), 
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the positive effect of RESAFE fertilizer on yield could be more noticeable after long-term 

application.  

It is true that there are many studies where the combination of organic and inorganic 

fertilization has produced very positive effects on crop yields. However, a positive effect on 

yield with the use of RESAFE fertilizer+ inorganic fertilizer has not been observed. We think 

that our fertilizer RESAFE, can provide enough nutrients immediately for some crops, and in 

turn be able to provide more stable organic matter. The use of the organic fertilizer alone can, 

therefore, cover the needs of some of the assayed crops. When VAP (vegetable active 

principle) was incorporated to the RESAFE fertilizer, HQ-ORBP, in the way foreseen in the 

RESAFE project, an added positive effect to the organic fertilizer addition was observed for 

corn, barley, potato and melon. We think that long-term experiments could give more 

information on this product. 

After our experiment, we think that for Spanish crops, our RESAFE fertilizer could do an 

interesting effect, particularly on soil introducing organic carbon. Soil quality and fertility 

could be improved with this addition. 
 

 

 

 

 

 

 

EDAPHYC ORGANIC FERTILIZER 

To PLANT: increase yields and 

some macro and micro elements. 

To SOIL: increase soil organic  
carbon and some nutrients. 

SOIL-PLANT SYSTEM FERTILIZATION  

BIOFERTILIZER (RESAFE) FOR SOIL-PLANT SYSTEM 

 
 

Figure 13. The RESAFE effect on soils and plants. 

 

Problems and progress: No relevant problems found. 

Time schedule and deliverables: There has not been any important delay. One deliverable 

(Deliverable B5: RESAFE application in Spain) associated to Action B.5 was produced at the 

end of December 2015. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action C.4) is 100%. 

 

Results obtained in Spain field experiments are showed in this Table. Three main treatments 

(mineral at 100%, RESAFE fertilizers at 100%, and the mix RESAFE fertilizer and mineral) 

and the main plant and soil parameters, are showed. To normalize these results, the treatment 

“mineral 100%” has been indicated as “100”; this treatment is considered as “control”. 
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CROPS MINERAL 100% RESAFE 100% MINERAL+RESAFE 

CORN    

Yield 100 100.7 127.5 

Soil org. carbon 100 125 100 

Soil total N 100 140 120 

Water holding capacity 100 127.7  

BARLEY    

Yield 100 58.5 70 

Soil org. carbon 100 167 107.4 

Soil total N 100 180 100 

Water holding capacity 100   

POTATO    

Yield 100 105 90 

Soil org. carbon 100 205 125 

Soil total N 100 200 125 

MELON    

Yield 100 135 92 

Brix degree 100 121.8 94 

Acidity 100 56.7 64.8 

Soil org. carbon 100 158.9 128.8 

Soil total N 100 140 130 

Water holding capacity 100 132.5  

TOMATO    

Yield 100 78.2 78.3 

Brix degree 100 113.7 116.7 

Acidity 100 84.4 113.3 

Soil org. carbon 100 140.2 109.8 

Soil total N 100 112.5 87.5 

 

We can say that: 

a. From Spain experiments and for corn, potato and melon crops, yields increased 

in 1, 5 and 35% respectively when RESAFE fertilizer was used, regarding 

mineral fertilization (100%). Mineral fertilization can be substituted by 

RESAFE fertilizer for these crops. 

b. The quality of horticultural crops (Brix degree, and acidity for melon and 

tomato crops) improved when RESAFE fertilizer was used.. 

c. Soils after RESAFE fertilizer increased soil organic carbon (between 27-

100%), and some important nutrients as N (between 12-100%). Soils will be in 

a better conditions for a future crops  

d. Water holding capacity increased about 30% on soils where RESAFE fertilizer 

was added. 

 

5.1.11 Action C.5 –  Monitoring of environmental benefit of agriculture application in 

Cyprus 
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Action status:  Ended - Start date: 06/2015 – End date: 12/2015 

The action was completed by 100%. 

 

Developed tasks: This action was monitoring the HQ-ORBP application in agriculture in 

Cyprus, with reference to the following crops: melon and watermelon, lettuce and rocket 

(Action B.6). The monitoring aim was to assess plant health and vegetative status, crop yield 

and quality, the status of soil connected to different fertilization procedures, water 

requirement and use. Samples at the beginning of the tests, for the six different theses and the 

four different crops were collected by ENIA from Cypriot crop soils and sent to CEBAS-

CSIC, DICMA and ENEA for their characterization. 

The same was made at the end of vegetative cycle of each crop. As already wrote in Action 

B.6, everything was planned to complete the monitoring action by the end of the project; all 

activities related to Action C.5 was ended before the end of December 2015. 

The analyses carried out on soils and plants were: 

On soil: some parameters were determined at initial point and after cultivation; for each crop 

the following parameters were determined: 

• pH, EC, cation exchange capacity, soil texture, total organic matter, total organic 

carbon, total carbonates, available macro and microelements (P, Fe, Mn, Cu, Zn, B), 

components on change complex (K, Ca, Mg, Na), chlorides, sulphates, nitrates, 

soluble elements (K, Ca, Mg, Na, and Sodium absorption ratio (SAR). 

On plant: for all crops (melon, watermelon, lettuce and rocket) the following parameters were 

determined:  

• total C and N, total elements (Al, Ca, Cu, Fe, K, Mg, Mn, Na, P, Zn).  

• Yields, number of plants, number of fruit, medium weight, vigor, was checked during 

vegetative cycle and at the harvest date. 

The agricultural experiments carried out at open-field level on several crops have 

demonstrated that the RESAFE fertilizer can be used alone (100% RESAFE) or in 

combination with inorganic fertilizers (RESAFE 50%+ mineral fertilizers 50%). The results 

of RESAFE 100% were particularly interesting on lettuce. RESAFE fertilizer obtained 

production performance better than mineral fertilizer in all tests but not always RESAFE 

100% was better than theses where 50% of the nitrogen was replaced with mineral nitrogen. 

The use of organic fertilizer alone in some cases is not the best solution because the 

requirements of nitrogen cannot be satisfied by the nitrogen mineralization that depends from 

many conditions (type of soil, temperature, etc.).  

Based on soil analysis, it seems that addition of the RESAFE fertilizer increases the level of 

organic carbon in the soil and improves soil nutritional status. 

Into the tests the efficiency of nitrogen in RESAFE was considered as in other countries at 

40% compared with nitrogen content in mineral fertilizer. The benefits of using RESAFE 

fertilizer in Cyprus condition can be increased with a repeated distribution in the next years. 

On the crops where RESAFE + mineral fertilizer has positive effects on yields the results are 

very interesting because 50% of mineral fertilizers can be replaced. On lettuce the RESAFE 

fertilizer provides enough nutrients necessary for the vegetative cycle.  

As a conclusion of the demonstration activities on different crops it is possible to say that 

RESAFE fertilizer can be used for the fertilization needs of the crops. The changes at soil 

level due to the distribution of RESAFE are slow but certainly fertility will be improved with 

a repeated use of  this fertilizer obtained from wastes. As already written in Action B.6, 

everything was planned to complete the monitoring action by the end of the project; all 

activities related to Action C5 was ended before the end of December 2015. 
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ENEA carried out thermogravimetric characterization of soil samples at the beginning of the 

tests and at the end of vegetative cycle for melon and watermelon harvesting. The results are 

reported in ANNEX 08: Thermogravimetric Analysis (referred to Action B.6). 

DICMA carried out a systematic analysis of the different samples belonging to the different 

Cypriot soils, fertilization approaches and crops/vegetables originally established. To reach 

this goal HyperSpectral Imaging (HSI), MicroNIR and microX-Ray Fluorescence (µXRF) 

analysis have been systematically carried out on different collected soil samples. The results 

are reported in several Annexes, that is: ANNEX 09: HyperSpectral Imaging (HSI) Analysis 

(referred to Action B.6), ANNEX 10: MicroNIR Analysis (referred to Actions B4-B5-B6)  

and ANNEX 11: MicroX-Ray Fluorescence Analysis (referred to Actions B4-B5-B6). 

 

Problems and progress: Despite the action started with some months of delay, the action 

ended as originally estimated. The lower amount of work in this monitoring action, was a 

consequence of the reduction of demonstration activities in Action B.6 carried out by ENIA, 

partially compensated by an increase of monitoring activities in Action C.3, due to the 

increase of demonstration activities in Italy at ASTRA premises (fertilizer testing on autumn 

crops, Action B.4). 

 

Time schedule and deliverables: The action started with some months of delay, but ended 

according to the time scheduling. One deliverable (Deliverable B6: RESAFE application in 

Cyprus) associated to Action B.6 was produced by the end of December 2015. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action C.5) is 100%. 

 

Results obtained in Cypus field experiments are showed in the following Table. Different 

treatments (mineral at 100%, RESAFE fertilizers at 100%, and the mix RESAFE fertilizer and 

mineral) and the main plant and soil parameters, are showed. To normalize these results, the 

treatment “mineral 100%” has been indicated as “100”; this treatment is considered as 

“control”. 

 

CROPS MINERAL 100% RESAFE 100% MINERAL+RESAFE 

MELON    

Yield 100 103 124 

Brix degree 100   

Acidity 100   

Soil org. carbon 100 117 115 

Soil total N 100 94 105 

WATER MELON    

Yield 100 108 122 

Brix degree 100   

Acidity 100   

Soil org. carbon 100 97 101 

Soil total N 100 87 108 

LETTUCE    

Yield 100 103 124 

Soil org. carbon 100 121 112 
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Soil total N 100 111 105 

ROCKET SALAD    

Yield 100 171 214 

Soil org. carbon 100 283 129 

Soil total N 100 312 112 

 

Based on the results synthetically reported in the previous Table, it is possible to affirm that: 

a. Resafe Ferilizer have a positive effect on the yield of the crops because in all 

test the treatment with resafe have a better answer by the crop (increase from 

103 to 181%) 

b. On the soil  the effect of resafe is very positive because on three of the four 

tests the content of organic carbon increase a lot (from 117% to 283%).  

c. The same for N total on two test.In the condition of the Cyprus experiments 

resafe fertilizers was appreciate by the farmer for the productive results but 

demonstrated a good performance in increasing the soil fertility 

 

5.1.12 Action C.6 –  Monitoring of the technical-socio-economic assessment of the HQ-

ORBP production 

Action status:  Ended - Start date: 07/2015 – End date: 12/2015 

The action was completed by 100%. 

 

Developed tasks: Action C.6 was aimed at the techno-socio-economic assessment of the HQ-

ORBP production and use, with the support of the Life Cycle assessment method. The study 

is particular had the following objectives:  

− To quantify the potential environmental impact of the production and use of HQ-

ORBP, so as to identify environmental hot spots and related improvement actions ; 

− To compare the potential environmental impacts of production and use of HQ-ORBP 

with those of a traditional mineral fertilizer. 

The study has been carried out according to the following standards and guidelines: ISO 

14040:2006; ISO 14044:2006; PCR MINERAL OR CHEMICAL FERTILIZERS - UN CPC 

CLASSES 3461, 3462, 3463, 3464 & 3465 2010:20. VERSION 2.0, valid until: 2020-01-11; 

Product Environmental Footprint. COMMISSION RECOMMENDATION of 9 April 2013 on 

the use of common methods to measure and communicate the life cycle environmental 

performance of products and organisations (2013/179/EU). 

The functional unit considered was 1 ton of fertilizer, and the system boundaries include the 

production of raw materials and ingredients, their processing, and the use of the fertilizers. 

The packaging of the final product is not included.  

All the recommended environmental impact categories of the Product Environmental 

Footprint (PEF) methods have been taken into account, but the detailed analysis of the results 

has been carried out with focus on the most relevant environmental impact categories for this 

product, according to the PCR, namely: global warming potential (GWP); acidification 

potential (AP); photochemical ozone creation potential (POCP); eutrophication potential (EP). 

The other impact categories are used for further checking the robustness of the results 

achieved. 

The uptake index has been used as a measure to evaluate the nutritive capacities of a fertilizer. 

The uptake index is based on the calculation of the plant uptakes, for the specific nutrients, 

with relation to what is established in the unfertilized witness. 

Among the different theses considered for the demonstration activities of HQ-ORBP, the 

following have been selected by the partners for their analysis:  
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− 100% of required N by mineral fertilizer 

− 100% of required N by HQ-ORBP 

− 50% of required N by HQ-ORBP + 50% N by mineral fertilizer 

The results show that the environmental performances of HQ-ORBP compared to the mineral 

fertilizers vary according to the crops analysed.  

Regarding the thesis 50% HQ-ORBp+50% vs 100% mineral: 

− Potato: similar performance for GWP (∆2%) and AP (∆6%), while for POCP and EP 

(and also for the other impact categories) the mineral fertilizer performs better.  

− Spring barley: same trend as for the potato (GWP -13%, AP -2%); 

− Wheat: 50-50 has better performance for EP, POCP, resources (from 22 to 62%), 

while in GWP -(40%) and AP (-50%) the mineral performs better; 

− Savoy cabbage: 50-50 has better performance in all the impact categories (from 10 to 

57%) ; 

− Melon: 50-50 has better performances for all the impact categories but GWP and AP. 

Regarding the thesis 100% HQ-ORBP vs 100% mineral: 

− Potato: for GWP and AP, HQ-ORBP performs much better (+62%, +74% 

respectively), while for all the other impact categories the mineral performs better. 

− Spring barley: better the mineral fertilizer for all categories but toxicity, resources, EP; 

− Wheat: better mineral for all but EP (>40%), toxicity (>40%), resources (80%) 

− Savoy cabbage: better performances of HQ-ORBP for  EP(72%), resources (9%), and 

toxicity, while similar for POCP; 

− Melon: HQ-ORBP performs better in POCP (90%), mineral, EP (77%) and toxicity, 

while the mineral is notably better in relation to GWP and AP 

Overall, HQ-ORBP allows to get a reduction in the environmental impacts related to toxicity 

and use of resources. Regarding the other impact categories, different results are achieved 

depending on the crops: thus, a best performer in all the analysed situations cannot be 

identified. Some quality aspects were examined in the final fertilizer, in particular related to 

the formation of struvite, as detailed in Annex 12. 

It should be pointed out that these results are referred to the pilot scale. Thus further 

improvement opportunities can be implemented during the scale up. Moreover, these results 

suggest also possible strategies for the further development of HQ-ORBP, that can be related 

to the application to specific crops. Finally, it would be necessary to expand the analysis to a 

greater number of samples and demonstration activities, so to properly analyse all the 

parameters that affect the final results.  

In paragraph 5.3 we have detailed an economic analysis of the REASFE fertilizer cost, in 

particular compared with the traditional fertilizer costs. The main economic conclusions are 

that the cost of production on the basis of the collected elements can be considered lower than 

100 € / t and that even a fertilizing line RESAFE 50% and 50% mineral offers advantages in 

comparison of a mineral strategy because it saves 50% of mineral nitrogen, reduce the 

differences of costs and contributes to the maintenance of the organic matter in the soil. 

 

Problems and progress: The main difficulties were related to the data collection about the 

emissions of fertilizers, and about the ingredients of the HQ-ORBP, for which several 

assumptions has been done.  

 

Time schedule and deliverables: There has not been any important delay. One deliverable 

(Deliverable C6: LCA assessment and detail economic characterization of the production, 

distribution and use cost of the RESAFE fertilizer) associated to Action C.6 was produced at 
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the end of December 2015. One Annex, ANNEX 12: Report on struvite (properties, 

formation methods, and possible applications in the fertilization sector) was also produced. 

According to the Indicators of Progress, cited in the proposal, the PERCENTAGE OF 

ACHIEVEMENT related to this action (Action C.6) is 100%. 

 

5.2 Dissemination actions 

5.2.1 Objectives 

All the project beneficiaries made sure that the RESAFE project gained maximum visibility at 

a European level. During the project period various dissemination materials were produced 

and distributed in fairs, conferences, newsletters and so on. A logo was designed together with 

banners, brochures, gadgets and various other items which allowed for a full dissemination of 

the project aim and results. 36 articles were also edited on newspapers, a project website and a 

facebook page were created and published online within the second month of the project. 

The tight, fruitful cooperation among RESAFE beneficiaries gave very positive results, 

feasible in the practice and also in dissemination activities.  

Among the actions started, dissemination activities and material were fundamental in order to 

show the role of Life+ projects, in general, and the importance of RESAFE project, in 

particular, to people working in the field of waste treatment well as to final users. RESAFE 

has been presented in different events, in a specific web site, in notice boards, in gadgets and 

in brochures. In particular the RESAFE dissemination Actions (Actions D.1 to D.12) have 

been performed during all the project detailing the type of RESAFE innovative technology 

and product. 

All the beneficiaries were involved in the development and implementation of the following 

main RESAFE dissemination activities from the start of the project (01/01/2014) until the end 

of the project (31/12/2015): 

� Development of the web site: DICMA registered, developed and updated the website 

www.liferesafe.com 

� Notice board: DICMA produced 15 RESAFE notice boards, which were sent to all the 

partners and displayed in visible spots and accessible places to the public on the 

partners’ premises. 

� Dissemination material: the beneficiaries produced the project logo, 14,000 brochures 

5,000 gadgets, 1 roll up, 1 banner, 19 posters, 3 project presentations and 1 video 

� Events: RESAFE project was presented to 20 workshops, events, seminars and fairs 

� TV interviews, articles and press release: 36 press articles 

 

The target groups of the RESAFE dissemination material printed are: 

• Urban Organic Waste (UOW), Farm Organic Residues (FOR) and bio-char 

companies, waste companies, agricultural and soil companies, Associations and 

Institutions, agricultural and soil technicians and experts, technology transfer 

organisations managers, environmental Institutions, public authorities; 

• all the public and consumers. 

The following table summarises and compares for each project Action which dissemination 

activity and material was foreseen in the project and which was the final real results. 

 

DISSEMINATION PRODUCTS 

Number and name 

of the Action 
Deadline Expected results Results at the end and target group 

Action D.1 Project 
website 

24 months Project web site Project web site and continuous 

updating to general public 
Action D.2 Notice 3 months 15 notice boards  15 notice boards in partners public 
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boards  places to general public visiting 

the beneficiary premises  
Action D.3 
Layman's report 

24 months Layman's report 100 copies of Layman's report to 
general public 

Action D.4 
Diffusion material 
preparation 

24 months 

• Logo definition 
• 25 posters 
• 10,000 

brochures/leaflets 
• 2,500 various 

items 
• 5 roll-up 
• 5 banner 

• Logo definition 
• 14,000 RESAFE brochures 
• 3 RESAFE power point 

presentations 
• 19 posters 
• 500 RESAFE cups 
• 1,000 RESAFE pens 
• 3,000 RESAFE notebooks 
• 500 RESAFE pendrives  
• 1 roll-up  

• 1 banner 

Distributed in project events to 

general public 
Action D.5 Articles 
and press releases 

24 months 30 articles 36 articles to technicians through 
scientific journals and to general 
public through general newspapers  

Action D.6 
Networking 

24 months Clusters with 10 

projects 

Clusters with 10 projects through 

specific meetings 
Action D.7 
RESAFE 
technology manual 

24 months RESAFE manual 250 copies of RESAFE manual 
sent to agricultural and soil 
companies 

Action D.8 
Demonstration 
workshop, seminars, 
conferences and 
other events 

24 months 

6 events 

• 3 workshops organized 
• 5 events attended 
Meeting with agricultural and soil 
companies, Associations and 
Institutions, technology transfer 
organisations managers, 
environmental Institutions, public 
authorities 

Action D.9 
Dissemination to 
Institutions and 
policy makers 

24 months Successful 
communications 

Contacts with 8 Institutions and 
policy makers during projects 
workshops 

International fairs 
and other events 

24 months 4 fairs Participation at 12 international 

events and meeting with 

agricultural and soil companies, 

Associations and Institutions, 

technology transfer organisations 

managers, environmental 

Institutions 
Action D.11 Digital 
supports for 
international 
diffusion 

24 months 1000 copies of 1 

project video in 

English, Italian and 

Spanish 

1000 copies of RESAFE video in 

English, Italian and Spanish sent 

to agricultural and soil companies 

Action D.12 After-
LIFE 
Communication 
Plan 

24 months After-LIFE 

Communication Plan 

After-LIFE Communication Plan 
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Among the started actions, dissemination activities and materials are fundamental in order to 

show the role of Life+ projects, in general, and the importance of RESAFE project, in 

particular, to people working in the agriculture (e.g. farmers) and waste management (e.g. 

urban waste managers) sectors. In addition, contacts with different local and national 

Institutions have been made. RESAFE has also been presented in different events, in a 

specific web site, in notice boards, in gadgets and in brochures. In particular, the RESAFE 

dissemination ACTIONS (Actions D.1 to D.12) performed in this project period, are defined 

in the following table (Table 2), detailing the type of product. 

 

5.2.2 Dissemination: overview per activity 

5.2.2.1 Action D.1 Project website 

During February 2014 the web site www.liferesafe.com and the project Facebook page have 

been published and it is network-accessible. The site was periodically updated and it contains: 

� English, Spanish and Italian version 

� Visit counter  

� Link to LIFE+  

� Link to each beneficiary website 

� Results update 

� News update 

� Coming up 

� Reserved area 

� Link with the Facebook page for event booking/registration  

DICMA was the responsible of the creation of the RESAFE web site. The web site created is 

clearly and visibly marked with Life logo. In the website we have also uploaded the RESAFE 

dissemination material presented and used during the attended fairs and conferences. At the 

end of the project the following results were obtained: 

� Website visitors: 139,677 

� Facebook page: 16 friends  

The results of the activities carried out in Action D.1 were defined in the following project 

Deliverable foreseen at the end of Month 3 and sent as annex to the Inception Report: 

� Deliverable Action D1: Project website 

 

5.2.2.2 Action D.2 Notice boards 

During the first period of the RESAFE project DICMA created the structure of the project 

Notice board and produced 12 RESAFE Notice boards, which were sent to all the 

beneficiaries and displayed in visible spots and accessible places to the public on the 

beneficiary premises. In addition the beneficiaries put the RESAFE Notice board at the 

project demonstration sites. 

The results and photos of the activities carried out in Action D.2 were defined in the following 

project Deliverable foreseen at the end of Month 3 and sent as annex to the Inception Report: 

� Deliverable Action D2: Notice boards 

 

5.2.2.3 Action D.3 Layman's report 

At the end of the project DICMA created and produced 100 copies of the RESAFE Layman's 

report which were sent and distributed in Italy, Spain and Cyprus through direct contacts to 

agricultural and soil companies, Associations and Institutions, agricultural and soil 

technicians and experts, technology transfer organisations managers, environmental 

Institutions, public authorities. 

The results of the activities carried out in Action D.3 are defined in the following project 

Deliverable foreseen at the end of Month 24 and attached as annex to this Final Report: 
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� Deliverable Action D3: Layman's report 

 

5.2.2.4. Action D.4 Diffusion material preparation 

During this period, all beneficiaries prepared various dissemination materials to be used in 

fairs, conferences, newsletters, etc, in particular: 

� Logo definition and design performed. A RESAFE logo was created for the project, 

which is shown on all dissemination documents of the project. 

� 14,000 RESAFE brochures and plastic leaflets (general and for workshops) 

� RESAFE power point presentation in English and in Italian 

� 19 posters 

� 500 RESAFE cups 

� 1,000 RESAFE pens  

� 3,000 RESAFE notebooks  

� 500 RESAFE pendrives  

� 1 roll-up  

� 1 banner 

The results and photos of the activities carried out in Action D.4 are defined in detail in the 

following project Deliverable foreseen at the end of Month 24 and attached as annex to this 

Final Report: 

� Deliverable Action D4: Dissemination materials, articles, press release and events 

 

5.2.2.5. Action D.5 Articles and press releases 

During this period, DICMA produced: 

• 2 indirect articles related to the participation of RESAFE to the CNR event (in local 

and web newspaper) 

• University electronic advise of the kick-off meeting 

• 2 web articles directly related to RESAFE: 

o www.freshplaza.it 

o www.ravennatoday.it 

• 18 articles related to the LIFE event of ENEA and ASTRA in Faenza, on 22 January 

2015 in local and web newspaper 

• 3 articles (Italian, Chinese and English) in Platinum journal 

• 6 technical Publications related to specific events 

• 1 article in Sole24ore 

• 4 articles related to the ASTRA workshop in Faenza, on 16 December 2015 in local 

and web newspaper 

Instead of the multilingual press kit we used the project brochures and dissemination material 

for press and article activities. 

The results and photos of the activities carried out in Action D.5 are defined in detail in the 

following project Deliverable foreseen at the end of Month 24 and attached as annex to this 

Final Report: 

� Deliverable Action D4: Dissemination materials, articles, press release and events 

 

5.2.2.6. Action D.6 Networking 

During this period, DICMA was responsible of the following networking activities: 

• Networking contacts and activities with SOREME, BIOREM, After-Cu, GREEN 

SITE, SOILPRO, SEKRET, CLEANSED, EVERGREEN, GREENWOOLF (LIFE 11-12-

13 projects) 

• Networking meeting with LIFE CarbONfarm on 24 February in Naples 2014 

• Networking contacts at the CNR LIFE event at Pisa on 25th March 2014 
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• Networking contacts at the ASTRA LIFE event at Faenza on 22th January 2015 

The results and photos of the activities carried out in Action D.6 are defined in detail in the 

following project Deliverable foreseen at the end of Month 24 and attached as annex to this 

Final Report: 

� Deliverable Action D4: Dissemination materials, articles, press release and events 

 

5.2.2.7 Action D.7 RESAFE technology manual 
At the end of the project ASTRA, with the collaboration of all the beneficiaries, has prepared 

250 copies of the RESAFE practical manual about the innovative RESAFE integrated soil 

restoration method, which were sent and distributed in Italy, Spain and Cyprus through direct 

contacts to the technicians and managers of agricultural and soil companies. 

The results of the activities carried out in Action D.7 are defined in the following project 

Deliverable foreseen at the end of Month 24 and attached as annex to this Final Report: 

� Deliverable Action D7: RESAFE technology manual 

 

5.2.2.8 Action D.8 Demonstration workshop, seminars, conferences and other events 

The RESAFE beneficiaries have organized the following three specific RESAFE workshops 

in each project country: 

• ENIA workshop in Cyprus on 4/08/2015 with a specific RESAFE presentation on 

ENIA activities to 25 participants of farm and soil owners and business centers 

• CEBASCSIC workshop in Spain on 25/09/2015 with the presentations of general 

RESAFE objectives and specific CEBACSIC activities to 45 participants of farm and 

soil owners, Academic professors and public authorities 

• ASTRA workshop in Italy on 14/12/2015 with the presentations of general RESAFE 

objectives and the specific beneficiary activities to 60 participants of farm and soil 

owners, Environmental Institutions and public authorities and policy makers related to 

waste and agricultural sectors 

In addition the RESAFE beneficiaries participated and presented RESAFE at the following 

event: 

• RESAFE power point presentations at LIFE CNR event in Pisa, 25 March 2014  

• RESAFE presentation at University of Rome event “Programma per l'ambiente e 

l'azione per il clima LIFE 2014-2020”, 9 July 2014. The main beneficiary was involved as 

key player in this event acting at national level under the patronage of Sapienza – 

Università di Roma and Ministero dell’Ambiente della Tutela del Territorio e del Mare. 

• ASTRA LIFE event at Faenza on 22th January 2015 

• a specific RESAFE presentation in a workshop on 9/10/2015 organized by DICMA 

and ENEA inside the SARDINIA 2015, 15
th

 International Waste Management and 

Landfill Symposium, 05-09 October 2015, S. Margherita di Pula (CA), Italy.  

• Event in Latina 3/12/2015 organized by DICMA where a specific RESAFE 

presentation was done inside a general DICMA activities presentation event  

The results and photos of the activities carried out in Action D.8 are defined in detail in the 

following project Deliverable foreseen at the end of Month 24 and attached as annex to this 

Final Report: 

� Deliverable Action D4: Dissemination materials, articles, press release and events 

 

5.2.2.9 Action D.9 Dissemination to Institutions and policy makers 

Since the start of the project, all the RESAFE beneficiaries were responsible for the 

organisation of specific communication activities in order to disseminate the project actions 

and results to Institutions and policy makers. The following preliminary contacts with 

institutions have been taken: 
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o Councillor for the Environment of Pisa City - Italy in the LIFE event of CNR in Pisa, 

on 25 March 2014  

o  Environmental Department of Pisa Area - Italy in the LIFE event of CNR in Pisa, on 

25 March 2014  

o  Environmental Department of Murcia Area - Spain in a meeting in Murcia, on 12 

November 2014 

o  Assessorato Agricoltura Regione Emilia-Romagna – Italy in the LIFE event of ENEA 

and ASTRA in Faenza, on 22 January 2015  

o ENEA (important Public Italian Institutions with large influence on policy makers) 

Manager in the LIFE event of ENEA and ASTRA in Faenza, on 22 January 2015. 

o the Regional Ministry of Agricultural of the Comunidad autónoma of Murcia (Dr. 

Francisco Javier of Murcia, Dra. Encarna of Molina) – Spain in the CBEASCSIC 

workshop in Spain on 25/09/2015. 

o Councillor for the Environment of Faenza City – Italy in the ASTRA workshop in 

Italy on 14/12/2015. 

The results and photos of the activities carried out in Action D.9 are defined in detail in the 

following project Deliverable foreseen at the end of Month 24 and attached as annex to this 

Final Report: 

� Deliverable Action D4: Dissemination materials, articles, press release and events 

 

5.2.2.10 Action D.10 Internationals fairs and other events  

Some beneficiaries disseminated the RESAFE project participating in the following 

international fairs and events: 

• Participation at the Green Week in Brussels (Belgium), 3-5 June 2014 

• Bruker event in Rome (Italy), 18-19 June 2014, where the project was presented in 

respect of the innovative analytical methodologies utilized to demonstrate the 

environmental friendly characteristics of the new fertilizers 

• International Conference of Agricultural Engineering, EUAGENG, Zurich 

(Switzerland), 6-9 July 2014 

• IMPC 2014 International Mineral Processing Congress, October 20-24 2014 at 

Santiago (Chile), where the project was presented to demonstrate the importance of 

the new fertilizers in respect of the classical one of mineral origins 

• International Symposium on Energy From Biomass and Waste, Venice (Italy), 17-20 

November 2014, where a poster and a technical paper, demonstrating the importance 

of the project in respect of the utilization of bio-waste products from urban and/or 

farm waste origin, was presented and published 

• Ecomondo fair in November  3-7, 2014 at Rimini (Italy), where a poster, illustrating 

the overall structure of the project in respect of its practical impact in the agricultural 

sector, was presented 

• SEB15 (6
th

 Annual Symposium of Enzyme & Biocatalysis-2015) in Nanchin (China), 

25-27 April 2015 

• OCM Conference in Karlsruhe (Germany), 18-19/03/2015, where a poster, illustrating 

the utilization of innovative, low cost and reliable techniques (hyperspectral imaging 

based) to perform a fast characterization of the innovative fertilizers, as well as their 

original “ingredients”, was presented. During the same event the work presented was 

awarded as Best POSTER see: http://ocm-2015.eu/servlet/is/4985/ 

• SPIE DSS Conference in Baltimore (Maryland, USA), 20-25/04/2015, where a poster 

and a technical paper illustrating the utilization of innovative, low cost and reliable 

techniques (hyperspectral imaging based) to perform a fast process monitoring of the 

innovative fertilizers was presented and published 
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• IFS (International Fertilizer Society) technical Conference, London (UK) 23-

24/06/2015, the annual General Meeting of the Society in London, with a RESAFE 

brochure agreed with and distributed by organization to participants, in Conference 

proceedings;  

• CSI 2015, Colloquium Spectroscopicum Internationale XXXIX, 30 August - 03 

September 2015, Figueira Da Foz, Coimbra, Portugal. A poster and a technical paper 

illustrating a comparison between classical and innovative analytical techniques to 

perform a full monitoring of the main factors affecting the quality of the innovative 

fertilizers was presented. 

• SARDINIA 2015, 15
th

 International Waste Management and Landfill Symposium, 05-

09 October 2015, S. Margherita di Pula (CA), Italy. A technical paper dealing with of 

the results achieved by the project in respect of the new fertilizers production 

compared with the different adopted recipes and classical mineral fertilizers was 

presented. The paper received the Giovanni Bozzini Award Best Italian paper award, 

in memory of Professor Giovanni Bozzini, University of Pavia, one of the Italian 

pioneers in the waste management research.  

See http://www.sardiniasymposium.it/best-paper-awards-2015.aspx 

In all the above events RESAFE project was presented and informative materials (i.e. project 

brochure) were distributed. 

The results and photos of the activities carried out in Action D.9 are defined in detail in the 

following project Deliverable foreseen at the end of Month 24 and attached as annex to this 

Final Report: 

� Deliverable Action D4: Dissemination materials, articles, press release and events 

 

5.2.2.11 Action D.11 Digital supports for international diffusion 

At the end of the project DICMA collected all the video of each beneficiary and produced the 

final RESAFE video. 

During the last period of the project, each project beneficiary defined and produced the 

specific video of each beneficiary activity and the beneficiary ENEA activated the internal 

procedure for the selection of an expert video company in order to produce the global 

RESAFE video. At the end of the project: 

� DICMA defined the video text in English and Italian 

� CEBASCSIC translated the video text in Spanish 

� ENEA defined the general structure of the video, collected all the video of each 

beneficiary and was the responsible for the production of the final RESAFE video through 

an external expert video company. 

ENEA and DICMA produced 1000 copies of the DVD of the project in English, Italian and 

Spanish which were sent and distributed in Italy, Spain and Cyprus through direct contacts to 

European private and public land owners and managers, farmers, and soil operators, 

environmental Institutions and organisations, public authorities and through the website to the 

general public. 

The results of the activities carried out in Action D.11 are defined in the DVD as 

dissemination annex to this Final Report: 

 

5.2.2.12 Action D.12 After-LIFE Communication Plan 
At the end of the project, DICMA created and produced the RESAFE After-LIFE 

Communication Plan. 

The results of the activities carried out in Action D.12 are defined in the following project 

Deliverable foreseen at the end of Month 24 and attached as annex to this Final Report: 

� Deliverable Action D12: After-LIFE Communication Plan 
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5.3. Evaluation of Project Implementation  

The project coordination actions needed daily work to maintain a permanent flow of action 

with the aim of achieving the objectives set. The actions carried out were: 

� Preparation of the Partnership Agreement and relative Addendum. 

� 5 Coordination meetings. 

� 2 Monitoring meetings. 

� Organisation of many phone and web meetings between some partners in order to plan 

and monitor the project technical activities. 

� Continuous contact between all project partners for monitoring project activities. 

� General actions and activities for the coordination of the project.  

� Management of the financial aspects of the project. 

� Monthly reports to the LIFE external team monitor on the evolution of the project. 

� DICMA, as project coordinator, prepared and sent a monthly indication of operative 

activities to be done to all the partners. 

� DICMA, as project coordinator, prepared and sent a monthly summary of the project 

activities carried out to monitoring representant and to all the partners. 

 

The following tables compares, through quantitative and qualitative information, the results 

achieved at the end of the RESAFE project against the objectives of the proposal: 

 

Task Foreseen in the revised 

proposal 

Achieved at the end Evaluation 

B.1 

Demonstration 

of proper 

recipes 

through the 

characterizatio

n of organic 

waste and final 

products 

Selection of the 

different raw materials 

(i.e. organic waste) and 

Vegetable Active 

Principles (VAP). 

Recipes formulation. 

Appropriate raw materials 

characterization strategies 

definition finalized to define 

recipes and to perform all the 

related demonstration actions 

according to the different 

selected organic wastes. 3 

recipes realization and 3 

experimental design. 

No particular 

technical 

problems 

occurred  

B.2 

Demonstration 

of HQ-ORBP 

(High Quality 

Organic Matter 

Based Product) 

production at 

laboratory 

level 

Definition of laboratory 

scale plants working at 

demonstration level. 

Selection of sending 

devices able to perform 

a process.   

Realization of demonstrative 

laboratory scale plant (9 

bioreactors in Italy, 9 

bioreactors in Spain, 12 

bioreactors in Cyprus). 

Production of 3 HQ-ORBP. 3 

operative procedures and 

recipes to utilize at pilot plant 

scale in the 3 project countries. 

No particular 

technical 

problems 

and/or delays 

arise.  

 

B.3 

Demonstration 

of HQ-ORBP 

(High Quality 

Organic Matter 

Based Product) 

production at 

(pilot) semi-

industrial scale 

Definition of 

demonstrative pilot 

scale plants. Innovative 

fertilizer production. 

Innovative process and 

products control 

architectures and 

procedures 

demonstration. 

Realization of demonstrative 

pilot scale plant, 6 t for each 

project country. Final 

production of 15 t of HQ-

ORBP to be utilised for 30 

field tests. Operative 

procedures and strategies to 

evaluate HQ-ORBP production 

process and quality, following 

No particular 

technical 

problems 

and/or 

authoritative 

aspects 

occurred.  
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classical and HyperSpectral 

Imaging (HSI) based approach. 

B.4 

Demonstration 

of Agriculture 

Application in 

Italy 

Application of HQ-

ORBP  

for major field crops 

(wheat, corn and 

barley) and vegetables 

(potatoes, tomatoes, 

melons, cabbage and 

lettuce), 

Field experiment with different 

fertilization treatments and 

crops. Monitoring of this 

experiment, and evaluation of 

plant yields and soil quality. 

Evaluation of RESAFE 

fertilizer. 

In Italy, 14 plots treated 

through addition of HQ-ORBP 

fertilisers  

- Improvement of the overall 

conditions of the treated soils 

with HQ-ORBP (total organic 

carbon and some important 

nutrients such as N, P and K 

increased on fertilized soils).; 

- Demonstration of the superior 

effectiveness of HQ-ORBPs; 

- Saving until 100% of mineral 

fertilisers and 30% of soil 

water retention 

No particular 

technical 

problems 

occurred.  

B.5 

Demonstration 

of Agriculture 

Application in 

Spain 

Application of HQ-

ORBP  

for major field crops 

(wheat, corn and 

barley) and vegetables 

(potatoes, tomatoes and 

melons). 

Field experiment with different 

fertilization treatments and 

crops. Monitoring of this 

experiment, and evaluation of 

plant yields and soil quality. 

Evaluation of RESAFE 

fertilizer. 

In Spain, 10 plots treated 

through addition of HQ-ORBP 

fertilisers  

- Improvement of the overall 

conditions of the treated soils 

with HQ-ORBP (total organic 

carbon and some important 

nutrients such as N, P and K 

increased on fertilized soils).; 

- Demonstration of the superior 

effectiveness of HQ-ORBPs; 

- Saving until 100% of mineral 

fertilisers and 30% of water for 

irrigation. 

No particular 

technical 

problems 

occurred.  

 

B.6 

Demonstration 

of Agriculture 

Application in 

Cyprus 

Application of HQ-

ORBP  

for major vegetables 

(melons, water melons, 

lettuce and rocket). 

Field experiment with different 

fertilization treatments and 

crops. Monitoring of this 

experiment, and evaluation of 

plant yields and soil quality. 

Evaluation of RESAFE 

No particular 

technical 

problems 

occurred. 
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fertilizer. 

In Cyprus, 6 plots treated 

through addition of HQ-ORBP 

fertilisers  

- Saving until 100% of mineral 

fertilisers 

C.1 

Monitoring of 

organic waste 

and final 

products 

Raw materials 

characterization for a 

HQ-ORBP recipes 

formulation. Sample 

characterization as 

resulting from process 

and final fertilizer both 

at laboratory and pilot 

scale plant. 

Characterization of HQ-ORBP 

with specific attributes 

(chemical characterization, 

coomprensive of EC, TKN, 

OC, microbiological and 

enzymatic, TG, XRD, SEM)  

in respect of destination soil, 

original and final, attributes. 

More than 500 analysis 

performed. 

Complete characterization of  

the 3 HQ-ORBP for Italy, 

Spain and Cyprus 

Demonstration of ECS for HQ-

ORBP about 4 dS/cm for Italy. 

Demonstration of TKN ≥3% 

for HQ-ORBP Italy. 

Correlation among classical 

analyses for N and P content in 

soils and HSI based ones. 

(C soluble, N soluble, 

humidity). 

No particular 

problems 

occurred.  

 

C.2 

Monitoring 

and assessment 

of 

environmental 

impact the 

HQ-ORBP 

(High Quality 

Organic Matter 

Based Product) 

production 

HQ-ORBP monitoring 

in respect of its 

production, impact at 

laboratory scale plant 

and utilization at pilot 

scale. Systematic 

application of HSI 

based sensing 

devices/architectures 

and comparison with 

classical chemical 

analysis. 

Demonstration of process 

automatic detection 

architectures and logics at 

laboratory and pilot plant scale. 

 

No particular 

problems 

occurred 

during this 

demonstration 

action. 

 

C.3 

Monitoring of 

environmental 

benefit of 

Agriculture 

Application in 

Italy 

Demonstration of a 

standard agronomic 

management of the 

main nutrients for 

maximum 

qualitative and 

quantitative expression 

of production at 

sustainable level. 

Demonstration of the 

effectiveness of HQ-ORBPs 

fertiliser; 

- Keeping up soil conditions, 

keeping up soil organic matter, 

direct and prolonged supply of 

nutrients through 

mineralisation, particularly for 

intensive horticulture; 

- Maintenance of organoleptic 

No particular 

problems 

occurred.  
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properties of food; 

- Mineral fertiliser saving 

100%; 

- Soil water retention (30%). 

C.4 

Monitoring of 

environmental 

benefit of 

Agriculture 

Application in 

Spain 

Demonstration of a 

standard agronomic 

management of the 

main nutrients for 

maximum 

qualitative and 

quantitative expression 

of production at 

sustainable level. 

Demonstration of the 

effectiveness of HQ-ORBPs 

fertiliser; 

- Keeping up soil conditions, 

keeping up soil organic matter, 

direct and prolonged supply of 

nutrients through 

mineralisation, particularly for 

intensive horticulture; 

- Maintenance of organoleptic 

properties of food; 

- Mineral fertiliser saving 

100%; 

- Water saving (30%). 

No particular 

problems 

occurred.  

 

C.5 

Monitoring of 

environmental 

benefit of 

Agriculture 

Application in 

Cyprus 

Demonstration of a 

standard agronomic 

management of the 

main nutrients for 

maximum 

qualitative and 

quantitative expression 

of production at 

sustainable level. 

Both organic fertilization 

(RESAFE fertilizer) and 

mineral fertilization can get 

similar plant yields;  

- products with a good quality 

can be obtained with RESAFE 

fertilizer;  

- soil quality was improved 

when RESAFE fertilizer was 

used 

- maintenance of organoleptic 

properties of food; 

- mineral fertiliser saving 

100%; 

No particular 

problems 

occurred.  

 

C.6 

Monitoring of 

technical-

socio-

economic 

assessment of 

the of HQ-

ORBP 

production 

Demonstration of 

technical and socio-

economic viability of 

the innovative 

approach. 

Feasibility and quantitative 

assessment of the 

demonstrative actions both 

from a technical, social-

economic and environmental 

perspective.   

No particular 

problems 

occurred.  

 

D.1 Project 

website 

Project web site Project web site and Facebook 

page 

• Website visitors: 139,677 

• Facebook page: 16 friends  

In line 

D.2 Notice 

boards 

15 notice boards  

 

15 notice boards in partners 

public places 

In line 

D.3 Layman's 

report 

Layman's report 100 copies of the RESAFE 

Layman's report which were 

sent and  distributed in Italy, 

In line 
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Spain and Cyprus through 

direct contacts to agricultural 

and soil companies, 

Associations and Institutions, 

agricultural and soil 

technicians and experts, 

technology transfer 

organisations managers, 

environmental Institutions, 

public authorities 

D.4 Diffusion 

material 

preparation 

• Logo definition 
• 25 posters 
• 10,000 

brochures/leaflets 
• 2,500 various items 
• 1000 office materials 
• Multilingual press kit 
• 1000 project folders 
• 5 roll-up 
• 5 banner 

• Logo definition 
• 14,000 RESAFE brochures 
• 3 RESAFE power point 

presentations 
• 19 posters 
• 500 RESAFE cups 
• 1,000 RESAFE pens 
• 3,000 RESAFE notebooks 
• 500 RESAFE pendrives  
• 1 roll-up  

• 1 banner 

In line 

Instead of the 

multilingual 

press kit we 

used the 

project 

brochures and 

dissemination 

material for 

press and 

article 

activities. 

D.5 Articles 

and press 

releases 

30 articles 36 articles More than 

expected 

D.6 

Networking 

Clusters with 10 

projects 

Clusters with 10 projects In line 

D.7 RESAFE 

technology 

manual 

RESAFE manual 250 copies of the RESAFE 

manual which were sent and  

distributed in Italy, Spain and 

Cyprus through direct contacts 

to agricultural and soil 

companies, Associations and 

Institutions, agricultural and 

soil technicians and experts, 

technology transfer 

organisations managers, 

environmental Institutions, 

public authorities 

In line 

D.8 

Demonstration 

workshop, 

seminars, 

conferences 

and other 

events 

6 events with at least 25 
participants at each 
event 

• 3 specific RESAFE 
workshops organized by 
ENIA in Cyprus, 
CEBASCSIC in Spain and 
ASTRA in Italy 

• 5 events attended  

In line 

D.9 

Dissemination 

to Institutions 

and policy 

Contacts with at least 
15 members of 
Institutions and policy 
makers at regional, 
national and EU level 

Contacts with 8 Institutions 
and policy makers 

In line 
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makers 

D.10 

International 

fairs and other 

events 

4 fairs with at least 75 

participants at each 

event 

Participation at 11 international 

events where RESAFE was 

presented and disseminated to 

private companies and public 

bodies, RTD performers, 

laboratories , policy makers 

and members of national and 

EU institutions, technology 

transfer organizations and 

environmental professionals, 

general public 

More than 

expected 

D.11 Digital 

supports for 

international 

diffusion 

1000 copies of 1 project 

video in English, Italian 

and Spanish 

1000 copies of 1 project video 

in English, Italian and Spanish 

In line 

D.12 After-

LIFE 

Communicatio

n Plan 

After-LIFE 

Communication Plan 

After-LIFE Communication 

Plan 

In line 

E.1 Project 

management 

Management of project 

activities 

Continuous contact between all 

project partners and project 

meetings 

Great 

beneficiaries 

collaboration 

E.2 Monitoring 

Monitoring of project 

activities 

monthly indication of operative 

activities and monthly 

summary of the project 

activities  

Great help 

from 

monitoring 

team 

E.3 Audit Audit Report Audit Report In line 

 

Name of the 

Deliverable 

Number of the 

associated action 

Project deadline Real deadline 

Project web site D1 31/03/2014 31/03/2014 

RESAFE notice boards D2 31/03/2014 31/03/2014 

selected 

matrices/recipes to use 

in pilot plant 

B1 30/06/2014 30/06/2014 

RESAFE lab scale plant 

implementation 
B2 31/12/2014 31/12/2014 

RESAFE pilot plant 

experimentation results 

analysis 

B3 30/06/2015 30/06/2015 

After-LIFE 

Communication Plan 
D12 31/12/2015 31/12/2015 

Dissemination 

materials, articles, press 

release and events 

D4 31/12/2015 31/12/2015 

LCA assessment and 

detail economical 

characterisation of the 

production, distribution 

C6 31/12/2015 31/12/2015 
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and use cost of the 

RESAFE fertilizer 

Layman's report D3 31/12/2015 31/12/2015 

RESAFE technology 

manual 
D7 31/12/2015 31/12/2015 

application of the 

RESAFE fertilizer in 

different agricultural 

cultivations in Cyprus 

B6 31/12/2015 31/12/2015 

application of the 

RESAFE fertilizer in 

different agricultural 

cultivations in Italy 

B4 31/12/2015 31/12/2015 

application of the 

RESAFE fertilizer in 

different agricultural 

cultivations in Spain 

B5 31/12/2015 31/12/2015 

 

MILESTONES OF 

THE PROJECT 

Number of the 

associated action 

Project deadline Real deadline 

selected 

matrices/recipes to use 

in pilot plant 

B1 30/06/2014 30/06/2014 

First Demonstration 

workshop in Italy 
D8 31/12/2014 09/10/2015 

Production of 1 ton of 

HQ-ORBP 
B2 31/12/2014 31/12/2014 

Demonstration 

workshop in Spain 
D8 30/04/2015 25/09/2015 

RESAFE pilot scale 

plant 
B3 30/06/2015 30/06/2015 

Demonstration 

workshop in Cyprus 
D8 30/09/2015 04/08/2015 

LCA assessment and 

Economical analysis of 

the RESAFE fertilizer 

C6 31/12/2015 31/12/2015 

RESAFE application in 

Cyprus 
B6 31/12/2015 31/12/2015 

RESAFE application in 

Italy 
B4 31/12/2015 31/12/2015 

RESAFE application in 

Spain 
B5 31/12/2015 31/12/2015 

Second Demonstration 

workshop in Italy 
D8 31/12/2015 14/12/2015 

 

It is clearly evident from the above tables that the work carried out at the end of the RESAFE 

period is perfectly in line with was expected in the RESAFE proposal. 

 

5.4 Analysis of long-term benefits 

Environmental benefits 
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Due to the inadequate past agricultural practices, soils located in arid and semiarid European 

areas are subjected to intense degradation. For this reason, abandoned agricultural soils 

constitute a major problem in Europe, particularly in Southern Mediterranean countries such 

as Italy, Spain and Cyprus. A key feature of this situation is the loss of organic matter, which 

negatively influences on soil fertility and productivity, and for this reason, on the Agriculture. 

Organic amendments based on organic wastes can positively influence on the soil-plant 

system. We can use organic fertilizer based in organic wastes as an inexpensive and 

continuous source of external organic matter for increasing soil fertility and productivity. The 

problem for organic wastes is how exactly they can be disposed of, considering technical, 

environmental and socio-economic concerns. RESAFE project provides a definitive and 

integral solution to the problem of organic wastes: their recycling in the soil, with which a 

double aim has been achieved. On one hand, good use is made of organic waste (assuming, of 

course, a proper and orderly control of the process) that otherwise would create environmental 

problems, and on the other, their use helps prevent soil degradation by improving the soil 

quality in those places where organic matter is deficient. Furthermore the production of 

organic waste derived fertilizer positively affects other two important environmental issues, 

that is: i) a reduction of organic waste to handle in a classical recycling perspective (i.e. 

mechanical and/or mechanical/biological processing, thermal valorisation, etc.), ii) an 

increase, in terms of economic values and environmental benefits, of the final High Quality 

Organic Matter Based Product (HQ-ORBP), iii) a global reduction of the energy required for 

its processing, associated to lower CO2 emission and, finally, iv) a lower chemical fertilizer 

production, with all the related environmental benefits (i.e. energy and water saving, emission 

reduction, etc.). This practice does not only permit the recycling of the nutrients contained in 

these wastes, but it can also increase the soil organic C concentration through two 

mechanisms: i) organic waste contains about 50% organic C, which can be decomposed and 

humified into the soil organic C pool by detrital microorganisms; and ii) these nutrient-rich 

materials promote crop productivity, which increases both the harvested biomass and the 

residues remaining on the soil after harvest. 
Everyone knows that the European policy on agriculture is aimed at maintaining productivity 

reducing at the same time the impact on the environment. This goal was also defined in the 

RDP (Rural Development Plans) that are the main tool for planning the measures to support 

agriculture, in order to grant contributions if the farmers ensure to produce environmentally 

friendly. Fertilization based on synthetic fertilizers has high impact on the environment both 

in terms of energy costs (see LCA calculation examples), both of possible pollution. The 

nitrogen and particularly its mineral forms, if distributed in excessive amounts is likely to 

deepen in the ground with the risk of leaching and groundwater pollution. On the other hand, 

daily situations of reducing the content of organic matter in soil are described and have 

negative effects on its overall fertility but in particular on the ability of soil to work as a buffer 

that protects from possible disequilibrium. 

The RESAFE project through its results has, as previously outlined, a positive direct impact 

on Environmental Policy and Governance because it follows three objectives, the first two of 

public interest and the third with obvious reduction of the cost of production processes: 

1. reuse of organic materials classified as waste to obtain high-quality compost for 

employing in agriculture, with savings in waste disposal by the public administration; 

2. partial replacement of synthetic fertilizers with organic fertilizers from waste that can 

reduce the social impact linked to the risk of groundwater pollution. The waste 

appropriately treated pass from a condition of social problem (media showed it in 

many occasions) to be a possible tool for reducing the environmental impact of 

agricultural activities; 
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3. cost reduction for the farmer in supplying synthetic fertilizers, improvement of the soil 

chemical and physical properties, greater basic fertility with advantages linked to a 

better development of plant roots, to a better land drainage, reduction of the risk of 

salinity on the soil, lower risk of compaction and consequently reduction of energy 

costs in the processing operations. 

The validity of the just described and achieved targets is sustained by the Life Cycle 

Assessment (LLCA) studies carried out inside the RESAFE project. These studies clearly 

outline as HQ-ORBP allows to get a reduction in the environmental impacts (i.e. global 

warming potential (GWP), acidification potential (AP), photochemical ozone creation 

potential (POCP) and eutrophication potential (EP) related to toxicity and use of resources. 

Regarding the other impact categories, different results are achieved depending on the crops. 

Furthermore it is important to remark as these results are referred to the pilot scale. Further 

improvement opportunities can be thus implemented during the scale up. Moreover, these 

results suggest also possible strategies for the further development of HQ-ORBP, that can  be 

related to the application to specific crops.  

The 3 targets related to organic waste material reuse, partial synthetic fertilizers replacement 

and overall costs reduction for farmers, thanks to HQ-ORBP, can be easily pursuit and 

applied in EU and in general in every country where the HQ-ORBP “recipe ingredients” are 

produced, that is everywhere. Differences obviously occur from country to country and from 

soil to soil, bur RESAFE clearly showed the applicability and the high flexibility of the 

proposed production and utilization strategies as demonstrated in the 3 beneficiaries countries 

(Italy, Spain and Cyprus), where different organic wastes have been utilised to formulate HQ-

ORBP recipes and have been applied with reference to different soil characteristics and 

climate conditions in respect of the same and/or different crops. 

Starting from the previous outlined environmental and economic benefits, their quantitative 

evaluation can be related to the recovery and reuse of organic substances produced by citizens 

by agro-industrial farms and by breeding to turn waste into a potential wealth for the 

community and to the reduced consumption of chemical fertilizers.  

 

Long-term benefits and sustainability 

The long term qualitative environmental benefits of the project will be the lower water 

pollution and the CO2 emission reduction mitigating the greenhouse effect. Improving soil 

quality as result of increased organic matter improves agricultural performance and hence 

economic benefits. The possible cost savings for the society can be estimated based on the 

amount of municipal costs for the waste collection, the cost for its disposal, the production 

cost of the HQ-ORBP, the farmer average savings per hectare due to the non-purchase of 

fertilizers. 

The HQ-ORBP utilisation must become systematic and farmers must distribute it on the crops 

that are best suited to its use. In this way, the benefit will be of long term with lasting effects 

on the ground not limited to a single crop or to the present. To preserve the organic matter in 

the soil and therefore its fertility is apparently a target of agriculture but the reuse of waste is 

an interest of the whole society. 

In terms of Environmental Policy the results of the project could lead to define who will be 

interested to new collection and handling strategies for UOW, FOR and BC, oriented to 

utilize these products as ingredients for the production of (HQ-ORBP). The nature of these 

wastes (UOW and FOR), the ubiquitous production at small, medium and large scale, assure 

their potential utilization practically everywhere. However if only big farms will be interested 

to produce HQ-ORBP on large scale for themselves, for the others, some fertilizer companies 

will be contacted to verify the opportunity to produce HQ-ORBP for the market. The quality 

control of these products (i.e. one of the key issue for their “real” wide and systematic 
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utilization) can be easily achieved, in terms of easiness of use of the analytical tools, as well 

as robustness and reliability, adopting Optical Sensing Techniques (OPT) based on 

HyperSpectral Imaging (HSI) and/or “simpler” microNIR handled spectrometers. The 

crossing of this barrier can foster their utilization, thus reducing UOW and FOR “classical” 

utilization usually finalized to thermo-valorisation and/or disposal. 

 

Replicability, demonstration, transferability, cooperation 

The RESAFE demonstrative approach can dramatically contribute to define new policy 

strategies and activities by local government, finalised to promote the HQ-ORBP. Probably it 

is necessary to change some actual laws, for example the European Nitrate Directive, that 

represent a limit to a right employ of HQ-ORBP. It is necessary to distinguish a high quality 

organic fertilizer by other waste materials in order to substitute chemical nitrate by HQ-

ORBP. The results of the project can create new opportunities for stakeholders already, or not 

yet, playing in the UOW and FOR scenarios. The first ones could differentiate their activities, 

improving them and creating new job opportunities, the second ones could start a completely 

new enterprises and industrial assets also defining new exploitation rules for these products to 

share and link with also new Governance rules and logics, acting both at secondary resource 

(UOW and FOR) level and final “new fertilisers” (HQ-ORBP) utilization. 

The RESAFE project is mainly aimed at European agricultural and waste SMEs, who will 

benefit from the increased productivity and value and environmental protection generated 

through the innovative system for the use of innovative reduced salinity fertilizer. The project 

results are also of interest to national and European policy makers as well as to the general 

public, because the demonstration of the RESAFE system contributes to create and spread 

new perspectives and new possibilities in the field of waste and agriculture management. The 

dissemination of the results is a key to convince farmers and others stakeholders on the 

quality of HQ-ORBP for crops fertilisation and for environmental conservation.  

The demonstration activities performed during the RESAFE lead to the fulfilment of several 

indirect impacts, mainly related to two demonstrated activities: HQ-ORBP production and 

hyperspectral based monitoring (HSI and microNIR). 

The first demonstration activity (HQ-ORBP production) is strictly linked to the 

characteristics/quality of the obtained products (HQ-ORBP), able to successfully replace 

mineral and/or chemical fertilisers. As results, the project produced a marked interest (i.e. 

impact) in entrepreneurs and local authorities, finalised to map, with reference to a specific 

area, the primary recipe constituents (i.e. UOW, FOR and BC) both in terms of availability 

and quality, in order to successfully utilise them in the new fertiliser production. This aspect 

indirectly affects all the supply/production chain of these organic based waste materials 

and/or products, with clear benefits for the environment, as well as for the community (i.e. 

more strict selection of waste products at the source, higher products discrimination at the 

source, easier handling and/or processing of this material in the stages following their 

collection, with environmental and energetic benefits). 

The second demonstration activity (hyperspectral based monitoring) is more related to a 

specific demonstrative action, carried out during all the different stages of the project, that is: 

the utilisation of hyperspectral techniques (HSI and microNIR) to assess the physical-

chemical attributes of the utilised organic matrices (UOW, FOR, BC, VAP and HQ-ORBP). 

RESAFE project allowed, in fact, to demonstrate as this approach can be profitably utilised to 

perform a full monitoring also of the soils and/or the plants. This “technological indirect 

impact” was realised thanks to the possibility to tests the hyperspectral based procedures on a 

large, and full monitored, sample set constituted by the different UOW, FOR, BC, HQ-ORBP 

and soils samples. The huge amount of data allowed to refine both explorative and modelling 

approaches, that can now be profitably and successfully applied in soils and plant monitoring 
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in a reduced environmental perspective and also leading not only to save resources (i.e. H2O 

and CO2 reduction), but also to decrease costs (i.e. time/money) for cultivations. Furthermore, 

as already stated, the proposed hyperspectral  based approach can be profitably utilized to 

perform a full monitoring of waste materials and/or products constituted by organic matrices. 

This possibility represents an important indirect impact, specifically originated by the project. 

According to the positive project results, both in terms of recovery of organic urban and farm 

waste, and of improvement of crops production, it is important to promote technologies to get 

HQ-ORBP to the farmers with the aim to promote its  continue application in order to 

guarantee the long-term sustainability of the results . At the same time it is useful to identify 

structures producing and marketing organic fertilizers to verify the opportunities to produce 

HQ-ORBP at industrial level. In this case it will be defined the production cost of the HQ-

ORBP to demonstrate not only the technical sustainability but also the economic one. 

This latter aspect will be sustained after the project-end-date through specific actions, that is: 

Market analysis: different fertilizers characterized by different reduced salinity will be 

produced by ASTRA, CEBASCSIC and ENIA through the selection of different classes of 

organic waste whose characteristics in terms of HQ-ORBP recipe ingredients will be “easily” 

determined through the demonstrated innovative HSI and MicroNIR sensing technologies, 

whose systematic utilisation will also allow to characterize the resulting fertiliser in an easy 

way, allowing to produce and test, with low analytical environmental impact and low cost, 

different classes of HQ-ORBP. ASTRA, CEBASCSIC and ENIA in its specific country will 

carry out a specific analysis of the fertilizer market in order to prepare the introduction of the 

innovative RESAFE fertilizer. 

Cost analysis: classical chemical fertilizers production and utilization costs will be analysed  

by ASTRA, CEBASCSIC and ENEA in a market perspective and compared with the same 

classes of costs affecting the HQ-ORBP production. For this class of fertilizers also 

environmental economic benefits will be evaluated and quantified in a global market 

perspective.   

Business plan: a detailed Business Plan will be developed by ASTRA for each of the different 

produced reduced salinity fertilizers. Production/utilization costs will be identified and 

compared not only for each step of the different HQ-ORBP manufacturing (i.e. organic waste 

selection, handling, recipes formulation, processing, utilization, etc.), but also taking into 

account the regionalization and climate related conditions both for the same and/or similar 

crops. 

Demonstration activities: demonstration activities specifically addressed to describe HQ-

ORBP selected ingredients, production process, utilization and related results in terms of 

products characteristics in respect of soil attributes and cultivar will be carried out by 

ASTRA, CEBASCSIC and ENIA on the plots already used in RESAFE project. In particular 

the three beneficiaries in each specific country will carry out at least two new crops for two 

years in the same conditions (doses) that RESAFE project experiment, in order to know the 

effect of the RESAFE Fertilizer on a long-term experiment. During this new experiment, plant 

yields and soil organic carbon and soil salinity will be checked. These demonstration 

activities will be developed both in beneficiaries countries and can be, also, proposed and 

demonstrated in other EU regions characterized by similar environmental conditions and 

organic waste characteristics. 

Dissemination in events linked to the agricultural sector to disseminate the technology: a 

systematic dissemination will be carried out by each project beneficiary with own resources, 

both presenting the huge amount of results and related demonstrative actions/technologies 

achieved and performed during the RESAFE project, as well as presenting the results 

emerging and demonstrated during the production and utilization of new fertilizers based on 

different organic waste and recipes. Dissemination actions will be sustained by the production 
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of technical-scientific papers on specialized agricultural journals, “ad hoc” printed brochure, 

digital videos, the RESAFE web site and specific web pages inside the institutional web sites 

of RESAFE beneficiaries. 

 

Best practice lessons 

RESAFE project has been developed in Italy, Spain and Cyprus, three countries where loss 

soil fertility and productivity are very significant within the EU. The implementation of 

actions within the three countries (RESAFE demonstration) offers an international dimension 

and the possibility to extrapolate, as previously outlined, conclusions to other EU countries 

with similar problems (i.e. Portugal, Greece), but also to other countries where, even if in 

principle the loss of fertilisers is lower (i.e. not arid or semi-arid regions), but where climatic 

conditions are also severe (i.e. high rain rate, cold climate, large daily thermal excursion, etc.). 

In these countries the added value related to RESAFE results, is mainly linked to an 

environmental friendly organic waste re-utilisation.  By adding to a deeper comprehension of 

soil fertility, the RESAFE can help the EU to play a leading role internationally by facilitating 

the transfer of know-how and technical assistance, while at the same time ensuring the 

competitiveness of its economy. 

 

Innovation and demonstration value 

RESAFE will contribute in the future to European Environmental Objectives to avoid some of 

mentioned environmental problems with the development of planned implementation actions. 

The expected contribution is explained below: 

1. Sustainable use and management of organic wastes: a significant reduction in the 

volume of organic wastes which can end up in landfills, or sent to thermal recovery,  is 

expected, thanks to the alternative offered for recycling these organic wastes in 

agricultural soils with adequate management. 

2.  Soil protection: our proposal implies a strategy that combines organic wastes and 

agriculture that will permit protect an important natural resource, the soil. 

3. Nature and biodiversity: the promotion of sustainable soil use, with particular attention 

to preventing deterioration and contamination, will be made when promoting a new 

soil status with high quality. It implies benefits to soil biodiversity and functionality in 

agricultural ecosystems. 

4. Climate change: although RESAFE project is not directly related to climate change, it 

must be said that it will consider the Kyoto Protocol, and emissions will be reduced as 

much as possible if the valorization of organic wastes as an organic amendment 

increases C fixation in soils, thereby avoiding the greenhouse effect. 

The objectives achieved with RESAFE project are strongly connected to European 

environmental policy and legislation, since soil depletion and its consequences have both 

biophysical and socio-economic dimensions. Policy makers are expected to make extra efforts 

at the EU level to bring these two dimensions closer to each other. This is reflected, for 

instance, in the way that the Common Agricultural Policy has progressively included more 

environmental requirements. – Life RESAFE haves a significant impact on recycling of 

organic wastes, particularly in semiarid areas where degraded soils are unable to support 

vegetation cover. Turning waste into a resource and to minimise the resources escaping from 

the circle are part of ‘closing the loop’ in circular economy systems (COM(2014) 398). A key 

waste management strategy is waste minimization and recycling, particularly the conversion 

of a by-product in a subsequent marketable product (Directive 2008/98/CE). For Europe, 7
th

 

Environment Action Programme has set out the commitment to reduce waste generation, to 

recycle waste into a major, reliable source of raw materials for the Union, to recover energy 

only from non-recyclable materials and to virtually eliminate landfilling. The use of 
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“recycled” sources, via HQ-ORBP, is a way to address security of supply, improve soil 

conditions and limit cadmium pollution (COM/2012/046 final). 

Life RESAFE has identified the following target groups and actors: 

1. Public stakeholders and policy makers: the administrative authorities in charge of 

management policies for agriculture, soil conservation, and waste management. New 

policies for sustainable agriculture have already been and will be introduced and 

promoted at the local, municipal, regional, national and especially, EU level. 

2. Farmers, fruit and vegetable producer associations: to incorporate a high-value product 

at a low cost, increase soil productivity, and reduce the risk of erosion and 

desertification. 

3. Companies related to organic wastes and compost and fertilizer manufacturers, for 

economic benefits and a reduction in the amount of mineral fertilizers. 

4. Students and universities who will become future professionals working in different 

sectors related to the objectives of the project. 

5. The general public with an interest in new, low cost technologies to more sustainable 

agriculture, regenerate degraded soils, and  environment conservation/protection. 

 

Long term indicators of the project success 

Some items need to evaluate the cost of RESAFE fertilization (economic benefits) compared 

to another fertilizers having the some quantities of nutrients and the same potential yield of 

the crops. RESAFE fertilizer having a titre equal to 3% of nitrogen, 2% of P2O5 and 2% of 

K2O implies that for a crop which requires 150 kg of nitrogen / ha are necessary at least 5 t / 

ha of RESAFE fertilizer to guarantee the needs, which also make 100kg P2O5 and 100kg K2O. 

The economic equality should therefore be based on the equation 5000 kg / ha of RESAFE = 

600 kg / ha of ammonium nitrate + 200 kg of triple superphosphate + 200kg of potassium 

sulfate or 5000kg / ha of RESAFE = 300kg / ha of urea + 200 kg the triple superphosphate + 

200kg of potassium sulfate. 

The cost using RESAFE fertilizers is the same of using ammonium nitrate if RESAFE 5000 

kg = 600 kg * € 0.34 / kg + 200 triple superphosphate * € 0.42 / kg + 200kg potassium sulfate 

* € 0.67 / kg = € 422 with a cost of RESAFE fertilizer equal to € 0.084 / kg. 

Instead using UREA for comparison, the same cost of fertilization would be achieved if 5000 

kg of RESAFE = 300kg of urea di * € 0.48 / kg + 200kg triple superphosphate * € 0.42 / kg + 

200 kg potassium sulfate * 0.67 = € 362 with a cost RESAFE of fertilizer equivalent to € 

0.072 / kg. 

Now the evaluation of RESAFE fertilizer cost, not having an industrial production, requires a 

simulation based on the process that has been developed in the pilot implementation. From 

this it is possible to derive data to calculate a theoretical cost assuming that we work on 

masses of hundreds tons. The industrial production of RESAFE fertilizer, starting from an 

amount of raw materials that has a cost near to zero (0.005 € kg), has a cost largely related to 

transport, to the matrices handling and mixing, to the addition of the enzyme complex and 

again for the transport to the farm and subsequent deployment in the field. Whereas the 

transport of 15 t of manure or compost at a distance of 50 km costs around € 220, transport 

accounts for € 0.015 per kg, mechanical handling and mixing of this mass requires 2 hours of 

work at a price of € 75 / hour, so that the incidence is 0.01 € / kg. The enzyme complex with a 

quantity of 3kg / t (for a production on an industrial scale) should have an incidence equal to 

0.03 € / kg, while the distribution in the field whereas 2 hours at 55 € / h machines work 

would involve an expense of € 0.022 / kg of RESAFE distributed. 
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Initial 

cost €/kg 

transport 

(€/kg) 

mixing 

(€/kg) 

Enzymes 

(€/kg) 

Transport 

to farms 

Shedding 

in the 

field 

(€/kg) 

Unit 

cost 

Quantity 

(kg/ha) 

Cost 

€/ha 

Cost of the 

fertilisation 

intervent 

RESAFE 0.005 0.015 0.01 0.03 0.015 0.022 0.097 5000 485 485 

Ammonium 

nitrate + triple 

superphosphate 

+ potassium 

sulphate 

0.34 included 0 0 included 0.005 0.345 600 207 
 

0.42 included 0 0 included 0 0.420 200 84 425 

0.67 included 
 

0 included 0 0.670 200 134 
 

Urea + triple 

superphosphate 

+ potassium 

sulphate 

0.48 included 0 0 included 0.005 0.485 320 155.2 
 

0.42 included 0 0 included 0 0.420 200 84 373.2 

0.67 included 
 

0 included 0 0.670 200 134 
 

 

Based on the above table, the unit price of RESAFE distributed in the field could be of € 

0.097 / kg equal to 97 € / t. The price of a fertilization with RESAFE could  be higher of 60 € 

/ ha compared with ammonium nitrate  + triple superphosphate + potassium sulphate 

(RESAFE cost / ammonium nitrate = 1.14) and more than 110 € / ha towards a fertilization 

based on urea (RESAFE / urea = 1.30 cost). 

The calculation of the cost is very useful for understanding on which crops the RESAFE 

fertilizer can be used with convenience. Certainly, extensive crops, although in some cases 

can take advantage by an increase in production, can have difficulties in obtaining adequate 

remuneration. On vegetable crops, where they are registered a yield increasing between 8% to 

12% up to a 20%, the convenience is certainly more easily to reach. 

The 8% of industrial tomato means an increase of about 5 tonnes of fruits so, with an average 

price of 80 € / t it determines an extra income for the farmer of about 400 € / ha that 

compensates the higher cost of the fertilizer (€60 when compared to ammonium nitrate and 

cost € 110 compared with Urea cost). 

An increase of melon yield equal to 12% could involve higher receipts of € 1,800 (3000 kg 

Product * € 0.60 / kg) with a low extra costs as considered in the above table. 

It is obvious that the evaluation of the economic benefits of RESAFE cannot be exhausted in 

the simple evaluation of higher costs or any additional income. The function of an organic 

fertilizer as RESAFE, must be seen in the medium and long period and not limited to the 

contingent moment. Unfortunately, it is difficult to quantify the value of the fertility 

maintenance in the soil as a result of fertilizer inputs with organic fertilizers, but it is clear the 

damage on its characteristics and crop developments when soils would be poor in organic 

matter. 

The soils with little organic matter tend to lose their structure, are often subject to compaction 

and reduce the porosity as well as the amount of air; the crops have limited development. In 

the case of heavy rains the water retention capacity is lower and there is the risk to have soil 

losses by surface runoff. Low level of organic matter in the soil reduces the buffering action 

of the soil that becomes more susceptible to imbalances. We believe that the addition of an 

organic fertilizer as RESAFE that in laboratory tests is characterized by low salinity, and 

which gives to  the soil a 30% higher water retention capacity (test carried out at the 

CEBASCSIC in Spain ) has an important role and represents an asset to safeguard the future 

activities. 

The final considerations on the convenience to use RESAFE as a fertilizer are the following: 

1. the cost of production is not well defined because it is operated on a pilot plant and the 

possible scale economies are not known, however on the basis of the collected 

elements can be considered a cost lower than 100 € / t; 
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2. a crop fertilization plan based on RESAFE has higher cost (sometimes not significant) 

compared to mineral fertilizer lines especially for transport and spreading, however, it 

must take into account that the RESAFE fertilizer also provides micro nutrients that 

often need to be added by foliar treatment if a mineral fertilization lines is employed; 

3. different tests developed in different countries and on various crops lead to say that 

even a fertilizing line RESAFE 50% and mineral 50% offers advantages in 

comparison of a mineral strategy because it saves 50% of mineral nitrogen, reduces 

the differences of costs and contributes to the maintenance of the organic matter in the 

soil; 

4. the use of RESAFE does not have the same economic results on all crops, but in 

particular for the vegetable species yield increase has been observed which fully 

justify the higher costs; 

5. the characteristics of low salinity and increased water retention are positives for a low-

impact cultivation; 

6. the value of the distribution of a fertilizer as RESAFE goes beyond the immediate 

economic convenience and must be seen as an investment for maintaining the soil 

fertility characteristics for future generations. 

 

 

6. Comments on the financial report 

With respect to the planned activities in the project proposal, in particular related to Actions 

B.6 and C.5, the Cypriot beneficiary ENIA worked with a reduced effort, in terms of 

extension of crops (just one agricultural site instead of two as in the other involved countries) 

and crop typologies. In any case, the project team considers that even if this action was 

reduced in terms of efforts, the entire aim of the project was not compromised, also 

considering that the Italian beneficiary ASTRA has contributed with more efforts in testing 

the new fertilizer in autumn crops, and not only in spring crops. This new test is very 

important to demonstrate the efficacy of the innovative HQ-RBP product at a wider scale, 

independently from the crop season and therefore from the climate variations. In fact ASTRA 

has tested new crops for a summer transplant and an autumn harvest. The aim was to test the 

efficacy of HQ-ORBP on 2 leaf vegetables which have nitrate content problems at harvest. 

ASTRA was interested to check the evolution of nitrates into leaves to establish if organic 

fertilizers can reduce the amount in comparison with mineral fertilizers. If nitrates content in 

leaves can be reduced this will be very interesting for human health, for frozen industry and 

for fresh market also. In conclusions: 

• the activities and the costs of Actions B.6 and C.5, related to Demonstration and 

Monitoring of Agriculture Application in Cyprus, carried out and sustained by the 

Cypriot beneficiary ENIA, were reduced 

• the activities and the costs of Actions B.4 and C.3 related to Demonstration and 

Monitoring of Agriculture Application in Italy, carried out and sustained by the 

Italian beneficiary ASTRA, were increased 

 

In the following list for each involved beneficiary a justification/explanation concerning 

differences and/or increased costs for each item of each cost category is reported: 

� DICMA: 

• Personnel: 

o referring to the variation concerning the costs of prof. Silvia Serranti, this is due 

to the fact that prof. Silvia Serranti changed her status inside the University from 

Assistant to Associate Professor. She assumed the new role from the 1
st
 September 

2015 (see annex “Take up employment as Associate professor” of Silvia Serranti); 
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o referring to the higher daily rate costs of prof. Andrea Cappelli in the project, we 

underline that the involved person, assistant professor, contributed to face and 

solve some specific issues, not foreseen at the time of proposal 

preparation/submission, mainly related to set up and verify 

classification/recognition algorithms with reference to spectroscopic analyses, 

particularly those based on the utilization of HyperSpectral Imaging (HSI) based 

sensing devices (see Annex - CV M.Valente); 

o referring to the higher daily rate costs of prof. Marco Valente in the project, this 

fact can be easily explained because during the development of the project some 

demonstrative actions, those related to micro-NIR and micro-XRF sensing 

procedures, required the preparation of reference samples to perform the initial 

calibration, and the further acquisition and operative controls linked to “RESAFE 

performed routine analyses”. Samples preparation, acquisition and control was, in 

fact, a particularly delicate phase, especially with reference to the analyzed 

samples (i.e. soils). Prof. Marco Valente is assistant professor (see Annex - CV 

M.Valente). 

o referring to the higher daily rate costs of dr. Mauro Ferrini in the project, we 

underline that the involved person, was not foreseen in the proposal phase due to 

internal re-organization. Dr. Mauro Ferrini, in fact, belongs to the Technical Staff 

of the Department and it is responsible of DICMA’s Raw Material Laboratory. He,  

for his high technical profile, played an important role during the setup, calibration 

and quality check, of all the spectroscopic procedures (i.e. micro-NIR, NIR-

hyperspectral and micro-XRF) largely utilized during the RESAFE project (see 

Annex - CV M.Ferrini). 

o referring to the low variations of the salary values of all the people belonging to La 

Sapienza (it is practically the same in 2014 and 2015), it is due to the salary block 

applied to the public employees sector. Such a block is actually running and it is 

fully applied to La Sapienza people, being La Sapienza a governmental institution; 

o referring to the value of the working hours usually performed during a year that is 

below 1500 h for some people, this is in fully agreement with their national 

contract (usually they are not professor, but laboratory technicians) and it is fully 

sustained by their salary slips; 

o referring to the higher daily rate costs of prof. Giuseppe Bonifazi in the project, 

we underline that the involved person, not foreseen in the proposal phase due to 

unexpected project development and internal re-organization, has specific 

technical capacities and knowledge necessary for the development the project 

itself. Prof. Giuseppe Bonifazi, full professor, for his role, technical-scientific 

profile and experience is an important staff member, as demonstrated by his 

curriculum in respect of the project topics (see Annex - CV G.Bonifazi). 

• Travel: 

The following table explains in detail all the costs sustained and justified at the end 

of the project but not foreseen in the proposal: 

 

Description of cost item Project 

action 

Justification 

Catering for coffe break and 

lunch for 20 people - kick 

off meeting from 13/01/2014 

to 13/01/2014 

E1 

Costs sustained during the RESAFE kick-off 

meeting to cover light lunch and coffee-break 

expenses. 
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Registration silvia serranti to 

conference euag eng 2014 

zurich 6-09/07/2014 
D10 

Registration fees paid for prof. Silvia Serranti in 

order to attend the International Conference of 

Agricultural Engineering (EUAGENG), Zurich 

(Switzerland), 6-9 July 2014. 

Two shipments to partner 

cebas of samples on 

11/06/2014 and 20/06/2014 

B2, C1 

Costs sustained to send RESAFE samples 

prepared at DICMA to CEBAS to perform 

analysis. 

Two shipments to partner 

enea of samples on 

11/06/2014 and 20/06/2014 

B2, C1 

Costs sustained to send RESAFE samples 

prepared at DICMA to ENEA to perform 

analysis. 

Two shipments to partner 

cebas of samples on 

08/07/2014 and 16/07/2014 

B2, C1 

Costs sustained to send RESAFE samples 

prepared at DICMA to CEBAS to perform 

analysis. 

Two shipments to partner 

enea of samples on 

08/07/2014 and 16/07/2014 

B2, C1 

Costs sustained to send RESAFE samples 

prepared at DICMA to ENEA to perform 

analysis. 

Shipment to partner cebas of 

samples on 31/07/2014 B2, C1 

Costs sustained to send RESAFE samples 

prepared at DICMA to CEBAS to perform 

analysis. 

Shipment to partner enea of 

samples on 31/07/2014 B2, C1 

Costs sustained to send RESAFE samples 

prepared at DICMA to ENEA to perform 

analysis. 

Shipment to european 

commission of inception 

report on 01/10/2014  

E1 

Costs sustained to send the RESAFE Inception 

Report to the EU Commission. 

Shipmento to astrale of 

inception report on 

01/10/2014 

E1 

Costs sustained to send the RESAFE Inception 

Report to the ASRALE. 

Registration silvia serranti to 

2nd international conference 

on optical characterizationag 

of materials ocm 2015 18-

19/03/2015 in karlsruhe D10 

Registration fees paid for prof. Silvia Serranti in 

order to attend the Conference on Optical 

Characterization of Materials (OCM2015), in 

Karlsruhe, Germany, March 18-19, 2015, where 

the paper: G. Bonifazi, A. Fabbri and S. Serranti 

- HyperSpectral Imaging Applied to Monitor 

Fertilizer Production from Mixed Organic 

Wastes was presented and dissemination actions 

carried out. 

Registration silvia serranti to 

dss 2015 in baltimora 

D10 

Registration fees paid for prof. Silvia Serranti in 

order to attend the SPIE  Sensing Technologies 

+ Applications, 20-24 April 2015 - Baltimore, 

Maryland  (USA), where the paper: S. Serranti, 

G. Bonifazi, A. Fabbri, A. Dall’Ara and C. G. 

Izquierdo - Production of an Innovative 

Fertilizer from Organic Waste: Process 

Monitoring by Hyperspectral Imaging was 

presented and dissemination actions carried out. 

Catering for coffe break and 

lunch for 15 people - 

monitoring visit on 

21/05/2015 

E1 

Costs sustained during the RESAFE Monitoring 

visit to cover light lunch and coffee-break 

expenses. 
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Shipmento to monitor on 

02/07/2015 
E1 

Costs sustained to send the RESAFE Progress 

Report to Monitor. 

Shipment to european 

commission on 02/07/2015 
E1 

Costs sustained to send the RESAFE Progress 

Report to EU Commission. 

Registration silvia serranti to 

congress sardinia 2015 

D10 

Registration fees paid for prof. Silvia Serranti in 

order to attend the SARDINIA 2015- 15
th

 

International Waste Management and Landfill 

Symposium, S. Margherita di Pula (CA), Italy 5-

9 October, 2015, where a Workshop about 

RESAFE project was held and a paper A. 

Dall’Ara, S. Serranti, G. Bonifaiz and c.G. 

Izquierdo - Production of a New fertilizer from 

Compost, Organic Farm Residues and Biochar 

was presented and dissemination actions carried 

out. 

Registration giuseppe 

bonifazi to congress sardinia 

2015 

D10 

Registration fees paid for prof. Giuseppe 

Bonifazi  in order to attend the SARDINIA 2015- 

15
th

 International Waste Management and 

Landfill Symposium, S. Margherita di Pula (CA), 

Italy 5-9 October, 2015, where a Workshop 

about RESAFE project was held and a paper A. 

Dall’Ara, S. Serranti, G. Bonifazi and C.G. 

Izquierdo - Production of a New fertilizer from 

Compost, Organic Farm Residues and Biochar 

was presented and dissemination actions carried 

out. 

� CEBAS-CSIC  

• Personnel: 

o Carlos Garcia has a cost euro/hour higher than indicated in the initial proposal. 

However, we want to point out that his participation, not foreseen in the proposal 

phase due to foreseen participation of another professor of different level, is now 

particularly important for RESAFE project since he is now the coordinator of this 

project in Spain. The monitoring of the Spanish work during RESAFE project by 

Prof. Garcia is considered of paramount important for the successful development 

of the same. Also, the participation of the Dr. Garcia in various meetings justify 

some of the hours worked, which should be considered in the project. His 

Curriculum is attached to this Final Report. 

o Teresa Hernandez and Jose Luis Moreno are members of the research group in 

Spain; it was considered necessary their inclusion in the project, despite being not 

initially considered. The participation of these researchers for RESAFE projects 

has been considered as necessary in order to carry out the enzymes analysis and 

microbiological works on some soils included in the project. The expertise of these 

researchers can see showed with the CV attached to this Final Report. The 

meetings carried out between the Spanish Group in order to know the project 

development justify some hours in the RESAFE project. 

o F. TOMAS SAN NICOLAS has a cost euro/hour higher than indicated in the 

initial proposal. However, we want to point out that his participation is particularly 

important for RESAFE project since he is the RESPONSIBLE for the IONOMIC 

Service of CEBAS-CSIC. To monitoring all the analysis carried out during the 

RESAFE project (particularly ICP analysis), the work carried out by Tomas San 
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Nicolas is considered of paramount importance for the successful development of 

the same.  

o Jose Luis Moreno Ortego worked the same quantity of hours in 2014 and 2015 

years. It can be considered only as a causality. 

� ENEA 

• Personnel: 

For the editing steps of the proposal, ENEA has been considered figures and profiles for 

Level III and Level II – i.e. the project manager, and introduced average daily rates. The 

ENEA personnel costs reported in Final report are based on Circolare n. 40/UCPIC/2015 

for year  2014, where social security charges and any other charges included in the salary 

costs are splitted. They are certified costs and a table “Costi orari esercizio finanziario 

2014 – Progetti Commisione Europea” are annexed for each person involved in RESAFE 

project. The personnel costs are actual costs, calculated as LIFE Common Provisions 

required: gross salary is the total salary cost (excluding IRAP), amended of allowance 

(column Indennità or retribuzione … variabile). The hourly rate is then calculated on the 

basis of actual working units, evidenced by individual timesheets. For 2015, the annual 

gross salary of 2014 was assumed (no certified data are yet available), while actual 2015 

hours were considered. The hourly costs for a few persons were higher than the average 

foreseen figures. 

o The direct contribution of Sergio Sangiorgi (Level I), the delegate for ENEA 

and the Unit responsible, was not foreseen in the proposal but it was very 

useful for his experience in work group management. Timesheets and payslips 

are annexed. 

o Dall’Ara Alice (Level II) is responsible for ENEA in the RESAFE Technical 

Committee and her involvement was considered essential both for her 

technical competence (organic waste/byproduct treatment and reuse, in bio 

economy sector) and experience in LIFE coordination. In fact, also other Unit 

(ENEA – UTTSISM) and SSPT-STS have been involved in the project. Her 

timesheets and payslips are annexed. 

o Paolo Masoni has a twenty year experience in LCA (see curricula), both as 

Head of the LCA and Ecodesign R&D laboratory in ENEA and earlier as Start 

up of the ENEA research team on LCA and eco-design. He is promoter and 

coordinator of the Italian network of LCAAs and Italian representative in the 

Environmental Footprint Technical Advisory Board of the European 

Commission. LCA represents a key factor/methodology to understand the 

validity of the new fertilizer (HQ-ORBP) in comparison with mineral 

fertilization, we thought that the involvement of a national and international 

expert was necessary to obtain a validated results.  

o Stefania Bruni has more than 20 year experience in SEM/EDXRS  analysis and 

she is the responsible for SEM group; her work and advice were essential for 

observation and microanalysis of complex matrices, in order also to define the 

elements for XRD analysis (see curriculum annexed). SEM analysis, once 

combined with an EDXRS (Energy Dispersive X-Ray Spectrometry) system, 

can be used to catch X-rays from the atoms of the elements providing a semi-

quantitative elemental analysis of the chemical composition of the biological 

matrices. XRD has been employed for recognizing the crystalline phases inside 

the complex biological and amorphous matrix: the crystallographic 

determination of the phases is based on the microanalysis data. 

o Lorenzo Moretti has independently managed the data acquisition system, 

selecting the software support, collecting data and organizing presentation and 
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organization on the basis of partner need and advice(see curriculum annexed). 

His experience in the ICT sector covers various areas including the 

development of desktop and mobile software, programming, CAD and 

graphics, the advanced use of GIS, creating websites and image analysis. This 

role was not foreseen in the proposal, but necessary to deal with a very large 

data collection, but the work was foreseen in the proposal. 
o Mrs. Meri Buselli was the reference point for ENEA for competence and also 

organizing aspects; and her contribute was essential for technical and dissemination 

meeting organization and material preparation.   
o Mrs Gabriella Zerbato was responsible for environmental aspects and dissemination 

ones(see curriculum annexed). 

• Travel: 

o The gasoline cost by using ENEA car was reimbursed under the internal travel 

rules of ENEA calculating only the actual cost sustained for gasoline. 

• Other costs: 

o The costs of fees for international conferences are moved from travel costs (where 

they were foreseen in the proposal) to other costs as indicated in the Progress 

Report evaluation 

� ASTRA 

• Personnel: 

o Referring to the higher daily rate costs of Dr. Simoni Marco in the project, we 

underline that the involved person, have an experience of twenty five years old on 

research and experimental project. His salary is due to the professionalism and 

length of service. He is a senior agronomist who in Astra have a rule of quality 

assurance so he suggest the experimental design of the test in field and control the 

data keeping and the analysis results. Astra being a private company needs to 

occupy all its employees before assuming external staff even if it could cost less 

(see Annex - CV Marco Simoni). 

o Referring to the personnel cost, ASTRA involved also two technicians (Federica 

Fontana and Davide Dradi) not foreseen in the early project proposal. Their 

involvement is due to the transfer of some activities from the ASTRA operative 

unit of Faenza and Imola to the unit of Cesena. This transfer was made with the 

aim to investigate crops in different location (corn and tomato) and to test two new 

crops: lettuce and savoy cabbage. Federica Fontana and Davide Dradi works at 

Astra Unit of Cesena, the first is an agronomist expert in variety trials and fertilizer 

test. The second is an agronomist with a long experience on pest and disease 

control. 

• Travel: 

o The kilometers travelled by personal car were reimbursed under the rules of 

ASTRA with a value of 1/4 of the gasoline cost. The values are updated every six 

months or once a year. In 2015 the amount was 0.35 € / km. 

• External Assistance: 

A lot of external assistance hadn’t foreseen in the project but was necessary to 

carry out the activities, in particular: 

o It was necessary the assistance of CRPV because Vanni Tisselli Director of 

ASTRA, as well as coordinator for the partner ASTRA of RESAFE project is paid 

by ASTRA to CRPV on the basis of a contract. Tisselli Vanni participated to all 

RESAFE project meetings and played a direct role in the handling of the test in 

field, in the dissemination management and reporting initiatives. 
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o Many expeditions were necessary to send samples to CEBAS and DICMA so 

several courier costs are registered. The same for the transport of organic matter 

from the production site to Astra, because ASTRA haven’t a truck for this 

transport.  

o ASTRA has small tractors and equipment for managing the demonstration 

activities in the field but heavy land operations (plowing , harrowing) were carried 

out by contractors that have big tractors and specialized machines. 

o On each test a lot of soil samples were taken and analysed by CEBAS, DICMA 

and ENEA. Samples were taken also from crops at the harvest date to make 

analysis on the nutrient compounds; this analysis were made from external 

laboratories (Agriparadigma and Cicognani Claudio laboratories). All analysis 

data were put in B4 and C3 deliverable. 

� ENIA 

• Personnel: 

o The total costs of three persons working in ENIA are the same, also for different 

years, due to internal prefixed rules of ENIA and pre-agreed with the personnel, as 

consequence of the National and European economical crisis. 

o The low number of hours (1280) worked in 2015 by Xanthos Pattichis is because 

his contract with ENIA started only from April 2015. 

• Travel: 

o ENIA internal travel procedures define a specific amount of € 230,00 per day as 

fixed per diem rate for each day of travel outside Cyprus. 

� External Assistance: 

o ENIA sustained some unforeseen external costs due to the need of some specific 

local support for the demonstration fields management and monitoring (analysis 

of some specific local environmental parameters, sodium analysis and product 

quality analysis) some specific transports of matter in the project demonstration 

sites 

• Other costs: 

o Some unforeseen costs for samples shipments to CEBAS, ENEA and DICMA 

were sustained and justified.  

 

6.1. Summary of Costs incurred  

The following table concerning the incurred project costs from the start of the project 

01/01/2014 until the end of the project 31/12/2015.  

 

PROJECT COSTS INCURRED 

Cost category Total cost in € Costs incurred 

within the project 

duration 

% 

1. Personnel 703,000 662,547.78 94.24 

2. Travel and subsistence 59,250 37,588.78 63.44 

3. External assistance 144,000 182,546.90 126.76 

4. Durable goods     

Infrastructure    

Equipment    
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Prototype    

5. Land purchase / long-term 

lease 
   

6. Consumables 360,000 348,914.83 96.92 

7. Other Costs  13,955.36  

8. Overheads  88,637 86,563.51 97.66 

TOTAL 1,354,887 1,332,117.16 98.31 

 

6.2.Accounting system 

Each beneficiary has a specific payment responsible 

• DICMA: Silvia Serranti selects the project cost formally approved by department director 

or DICMA council 

• ASTRA: Vanni Tisselli as company manager selects and decides 

• CEBAS: Carlos Garcia Izquierdo selects the project cost formally approved by CEBAS 

council 

• ENEA: Alice Dall’Ara selects the project cost formally approved by department director  

• ENIA: Xanthos Pattichis selects the project cost formally approved by Nicholas 

Hadjiyannis  

 

All the beneficiaries have defined the following internal (not analytical account system for 

ASTRA and ENIA) specific code (codice commessa) which identifies the project and all costs 

and income related to the project: 

� DICMA: B88C130011750006 

� ASTRA: X01R15 RESAFE LIFE  

� CEBAS: 201940  

� ENEA: B88C130011750006 

� ENIA: RESAFE  

 

DICMA, CEBASCSIC and ENEA used public tender for selecting all the project costs, apart 

some specific costs always in respect to internal procedures. 

All beneficiaries respect the procedure of the best value for money for selecting all the project 

costs. All the beneficiaries approved only the costs: 

� directly linked to, and necessary for carrying out the RESAFE project;  

� reasonable, justified and comply with the principles of sound financial management, in 

particular in terms of economy and efficiency;  

� compliant with applicable tax and social regulationtion; and  

� actually incurred during the lifetime of the project, as defined in the grant agreement, and 

which can be identifiable and verifiable  

 

All the beneficiaries completed in the electronic way all the project financial documents 

before printing them for the original signatures. 

All the beneficiaries charged to the project only invoices contain a clear reference to the 

RESAFE project. 

 

6.3. Partnership arrangements  

DICMA, as coordinating beneficiary, carried out all the appropriate RESAFE payments to the 

other beneficiaries without unjustified delay in accordance with the agreements concluded 

with the associated beneficiaries in the Partnership Agreement. 
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All the beneficiaries entered directly the information in the financial tables of the RESAFE 

project. 

 

6.4. Auditor’s report  

The selected auditor is Dr. Marco Colagé, Registration no. 31/bis in the Register of Auditors, 

published in the Official Gazette of the Italian Republic, of 21/05/1995. 

 

6.5. Summary of costs per action 

The following table presents the allocation of the incurred project costs per Action from the 

start of the project 01/01/2014 until the end of the project 31/12/2015. 

 

Action 

no. 

Short name of 

action 

1. 

Personnel 

2. Travel 

and 

subsistence 

3. External 

assistance 

6. 

Consumab

les 

7. Other 

costs  

TOTAL TOTAL 

FORESEEN 

IN THE 

PROJECT 

B.1 

Demonstration of 

proper recipes 

through the 

characterization of 

organic waste and 

final products 

42,701.23 
    

42,701.23 44,000 

B.2 

Demonstration of 

HQ-ORBP (High 

Quality Organic 

Matter Based 

Product) 

production at 

laboratory 

level 

43,101.22 
    

43,101.22 40,000 

B.3 

Demonstration of 

HQ-ORBP (High 

Quality Organic 

Matter Based 

Product) 

production at 

(pilot) semi-

industrial scale 

60,100 
   

2,625.23 62,725.23 60,000 

B.4 

Demonstration of 

Agriculture 

Application in 

Italy 

64,000 
 

14,541.17 50,000 
 

128,541.17 87,000 

B.5 

Demonstration of 

Agriculture 

Application in 

Spain 

44,200 
  

40,000 
 

84,200 85,500 

B.6 

Demonstration of 

Agriculture 

Application in 

Cyprus 

10,000 
  

30,000 1,400.92 41,400.92 101,500 

C.1 

Monitoring of 

organic waste and 

final products 

40,000 
  

92,853.39 
 

132,853.39 140,000 

C.2 

Monitoring and 

assessment of 

environmental 

impact the HQ-

ORBP (High 

Quality Organic 

Matter Based 

Product) 

production 

30,000 
  

56,061.44 
 

86,061.44 90,000 

C.3 

Monitoring of 

environmental 

benefit of 

Agriculture 

Application in 

Italy 

80,000 
  

20,000 4,068.00 104,068 60,000 

C.4 
Monitoring of 

environmental 
60,000 

  
40,000 

 
100,000 103,000 
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benefit of 

Agriculture 

Application in 

Spain 

C.5 

Monitoring of 

environmental 

benefit of 

Agriculture 

Application in 

Cyprus 

10,000 
 

23,049.60 
  

33,049.60 60,000 

C.6 

Monitoring of 

technical-socio-

economic 

assessment of the 

of HQ-ORBP 

production 

78,000 
  

20,000 
 

98,000 100,600 

D.1 Project website 1,000 
 

6,500 
  

6,500 11,500 

D.2 Notice boards 1,000 
 

2,000 
  

3,000 4,000 

D.3 Layman's report 2,000 
    

2,000 1,000 

D.4 
Diffusion material 

preparation 
2,000 

 
58,312 

  
58,312 47,100 

D.5 
Articles and press 

releases 
2,000 

 
10,800 

  
12,800 14,800 

D.6 Networking 2,000 
    

2,000 3,000 

D.7 

RESAFE 

technology 

manual 

4,000 
    

4,000 3,000 

D.8 

Demonstration 

workshop, 

seminars, 

conferences and 

other events 

3,000 
 

31,356.13 
  

34,356.13 34,600 

D.9 

Dissemination to 

Institutions and 

policy makers 

2,000 
    

2,000 3,000 

D.10 
International fairs 

and other events 
3,000 6,551.21 12,000 

 
5,861.21 27,412.42 30,250 

D.11 

Digital supports 

for international 

diffusion 

2,000 
 

18,788 
  

20,788 30,000 

D.12 

After-LIFE 

Communication 

Plan 
      

 

E.1 
Project 

management 
69,345.33 31,037.57 

   
100,382.90 101,400 

E.2 Monitoring 7,100 
    

7,100 9,000 

E.3 Audit 
  

5,200 
  

5,200 2,000 

Overh

eads 
      86,563.51  

 
 TOTAL 662,547.78 37,588.78 182,546.90 348,914.83 

13,955.3

6 

1,332,117.1

6 
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7 Annexes 

 

7.1.Administrative annexes  

The RESAFE Partnership agreement was already sent as attachment of the Inception Report. 

 

7.2 Technical annexes 

In attachment the following Deliverables: 

� Deliverable Action B.4: Application of the RESAFE fertilizer in different agricultural 

cultivations in Italy 

� Deliverable Action B.5: Application of the RESAFE fertilizer in different agricultural 

cultivations in Spain 

� Deliverable Action B.6: Application of the RESAFE fertilizer in different agricultural 

cultivations in Cyprus 

� Deliverable Action C.6: LCA assessment and detail economic characterisation of the 

production, distribution and use cost of the RESAFE fertilizer 

� Deliverable Action D.3: Layman’s report 

� Deliverable Action D.4: Dissemination materials, articles, press release and events 

� Deliverable Action D.7: RESAFE technology manual 

� Deliverable Action D.12: After-LIFE Communication plan 

 

In attachment the following ANNEXES: 

� ANNEX 01: Project data set organization 

� ANNEX 02: Thermogravimetric Analysis (referred to Action B4)  

� ANNEX 03: HyperSpectral Imaging (HSI) Analysis (referred to Action B4) 

� ANNEX 04: SEM analysis (referred to Action B5) 

� ANNEX 05: Thermogravimetric Analysis (referred to Action B5) 

� ANNEX 06: X Ray Diffractometer Analysis (referred to Action B5) 

� ANNEX 07: HyperSpectral Imaging (HSI) Analysis (referred to Action B5) 

� ANNEX 08: Thermogravimetric Analysis (referred to Action B6) 

� ANNEX 09: HyperSpectral Imaging (HSI) Analysis (referred to Action B6) 

� ANNEX 10: MicroNIR Analysis (referred to Actions B4-B5-B6) 

� ANNEX 11: MicroX-Ray Fluorescence Analysis (referred to Actions B4-B5-B6)  

� ANNEX 12: Report on struvite (properties, formation methods, and possible applications 

in the fertilization sector) (referred to Action C6) 

� ANNEX 13: Soil Water Holding Capacity 

 

� CD with all the documents 

 

7.3. Dissemination annexes 

� Dissemination materials, articles, press release and events as Deliverable Action D.4 

� RESAFE technology manual as Deliverable Action D.7  

� After-LIFE Communication plan as Deliverable Action D.12  

� Layman’s report as Deliverable Action D.3  

� The presentation made by ENEA in China event 

� A project brochure in English and Italian 

� A RESAFE pendrive as project gadge 

� CD with all project photos 

� RESAFE video DVD 
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7.4. Final table of indicators 

� In attachment the Final output indicators table 

 

7.5 RESAFE Annex – Answers to EC recommendations 

In attachment a document as Annex with the Answers to EC recommendations  

 

7.6. Curricula: 

In attachment the following curricula and documents: 

• DICMA: Prof. Giuseppe Bonifazi, Dr. Andrea Cappelli, Dr. Marco Valente and 

Dr. Mauro Ferrini 

• DICMA: Take up employment as Associate professor of Silvia Serranti 

• CSICCEBAS: Prof. Carlos Garcia, Dr. Teresa Hernandez, Tomas San Nicolas and 

Dr. Jose Luis Moreno 

• ASTRA: Dr. Marco Simoni 

• ENEA: Dr. Sergio Sangiorgi, Dr Paolo Masoni, Dr. Stefania Bruni, Dr. Lorenzo 

Moretti, Dr. Gabriella Zerbato, Dr. Meri Buselli and Dr. Alice Dall’Ara 

 

8 Financial report and annexes 

In attachment the following Financial report and annexes: 

� "Standard Payment Request" - duly signed original 

� "Consolidated Cost Statement for the Project" - signed original 

� "Financial Statement of the Individual Beneficiary" completed for each project 

beneficiary, signed, originals. 

� VAT declarations of public beneficiaries 

� Copy of the salary slips, timesheets and social security calculations of Prof. Giuseppe 

Bonifazi of DICMA for the duration of the project 

� Copy of the salary slips, timesheets and social security calculations of Prof. Carlos 

Garcia, Dr. Teresa Hernandez and Dr. Jose Luis Moreno of CEBAS-CSIC for the 

duration of the project 

� Copy of the salary slips, timesheets and social security calculations of Dr. Sergio 

Sangiorgi and Dr. Alice Dall’Ara of ENEA for the duration of the project 

� Supporting documents for the costs sustained by ENEA for the trip related to the 

China event 

� Audit report 

 


