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1. Project execution

Objectives

The objective of this project is to develop horizontal and harmonised European standards on hygienic parameters in the field of sludge, soil, and treated biowaste to facilitate regulation of these major streams in the multiple decisions related to different uses and disposal governed by EU Directives. 

This project is concentrated on the development of horizontal standards for hygienic parameters, including sampling and sample handling. Horizontal in this context means standards that are applicable for a wider range of matrices currently covered by separate CEN and ISO technical committees. Harmonisation relates to the unified application of standards across EU member states. The divergence in standard development has been strong over the years and has gone too far in several fields. This project aims at converging back to preferably one or two standards for a given parameter covering a wider range of matrices.    

This project HORIZONTAL-HYG forms part of the overall project HORIZONTAL covering in addition to the hygienic parameters covered in this project, work on horizontal standardisation on inorganic parameters, biological parameters, organic parameters, mechanical properties and leaching. The entire project is embedded within the CEN structure through the installed CEN BT/Task Force 151 "Horizontal" with representatives from National Standardisation Bodies (NSB) and CEN Technical Committees (TC). A Steering Committee has been formed with representatives from financially contributing Member States as well as representatives from DG ENV, DG JRC, DG RTD and CEN CMC.

Contractors

The contractors involved in the project are listed in table I.

Table I. Contractors.

	Participant name
	Participant short name
	Country
	Main subject

	Netherlands Energy Research Foundation
	ECN
	NL
	Coordination

	Joint Research Centre - Institute for Environment and Sustainability
	JRC
	IT
	Statistics, sampling

	Institut Pasteur de Lille 
	IPL


	F
	Technical coordination, all subjects

	University of Reading 
	UReads
	UK
	Sampling

	ALcontrol Laboratories 
	ALcontrol
	UK
	EColi, Salmonella, Clostridium, Enterococci

	University of Southampton
	USOU
	UK
	Clostridium, Enterococci

	University of Tartu
	UT
	EE
	EColi, Salmonella

	Anjou-Recherche / VEOLIA
	ANJOU
	F
	EColi, Salmonella

	University of Hohenheim
	UHOH
	D
	Process validation

	The Royal Vetenary and Agricultural University
	KVL
	DK
	Plant pathogens

	University of Barcelona
	UB
	E
	Bacteriophages

	Istituto Superiore di Sanita’
	ISS
	IT
	EColi and Salmonella

	Research Inst. Soil Science & Agricultural Chemistry of Hung. Acad. Sci
	RISSAC
	HU
	EColi and Salmonella

	Central science Laboratory, Defra
	CSL
	UK
	Plant pathogens

	"Joszef Fodor" National Institute for Environmental  Health
	NIEH
	HU
	Helminth Ova


* coordinator

Work performed 

Following a desk study phase (phase I) to lay out the possibilities for drafting horizontal standards, ruggedness studies were carried out to allow choices to be made of test conditions and to resolve issues resulting from the desk study phase. The updated standards resulting from this phase II work were used in the intercomparison validation to obtain performance characteristics of the standards in terms of repeatability and reproducibility. 
The following materials were sampled and subsequently used in the ruggedness testing, pre-normative work and the intercomparsion work: 

A  Mesophilic anaerobic digested (MAD) sewage sludge 

B  Anaerobic treated biowaste 

C  Pelletised air-dried sludge 

D  Digested sewage sludge presscake 

E  Composted sewage sludge 

F  Composted green waste 

G  Composted biowaste

In discussions with CEN, NSB’s and CEN TC’s represented in CEN /BT/TF151 a modified consultation procedure was adopted consisting of consultation of NSB’s and CEN TC’s at all three stages of this work. The extent of the consultation with national standardisation bodies, experts, industry representatives and CEN and ISO technical committees was not foreseen in the original work plan, this modification resulted in the need to extend the project by an extra 3 months. The consultation process agreed upon is a very useful manner to facilitate a broader acceptance in the subsequent voting process. 

Important milestones in the project Horizontal Hygienic parameters

· Preparation of reviews of sample handling and sampling protocols (WP1).

· Preparation of HOR-HYG draft standards for sample handling and sampling protocols (WP1).

· Training session with 16 participants from within the project and external partners to ensure proper performance for the future intercomparison studies (WP2/1 on E. coli and Salmonella spp detection methods).

· Ruggedness study on E. coli and Salmonella spp. detection methods.

· Interlaboratory validation of methods on E. coli and Salmonella spp. (WP2/1).

· Preparation of HOR-HYG standards updated on E. coli and Salmonella spp detection methods (WP2/1).

· Preparation of critical reviews for various subtopics including discussion and conclusions of an European Workshop (WP2/2 on Clostridium perfringens and enterococci, WP2/3 on viable helminth ova, WP2/4 on Viruses including bacteriophages). Not scheduled as deliverable, just included in the 3 separate Critical reviews, the final report of the European Workshop is an additional deliverable regarding the DoW.

· Ruggedness study on methods concerning the detection of Clostridium perfringens and enterococci (WP2/2), of viable helminth ova WP2/3, of bacteriophages (WP2/4).

· Preparation of HOR-HYG draft standards updated after the intralaboratory (ruggedness) suitability studies on Clostridium perfringens and enterococci (WP2/2), on viable helminth ova WP2/3, on bacteriophages (WP2/4). 

· Preparation of a one year desk study on plant pathogens (WP2/5).

· Drafting guidelines for process control and process validation in hygienic safe treatment of organic wastes and sludge” (WP3).

WP 1. Sampling and sample handling methods
The task of WP1 was to conduct co-normative research to provide harmonised performance criteria for sampling a range of sludges, treated biowastes and soils that are collected and handled according to defined protocols that are safe, environmentally relevant and that do not pose financial or administrative burdens disproportionate to risk. This study was be closely linked to the results of the desk study and limited sampling of sludges and biowastes and soils with a history of sludge treatment provided in the context of the HORIZONTAL project (WP 2 on sampling methods) and to those of the study in HORIZONTAL-ORG (WP 2) which address sampling and sample handling methods with specific emphasis on persistent organic pollutants. The aim was be to seek to identify the common elements for sampling metals, organic pollutants and hygienic microbiological parameters and the particular approaches imposed by the nature of the subsequent analysis.

The three former literature review reports of protocols for sample handling and preparation (D1.1a, M1.2), for sampling in sludges and treated biowaste (D1.1b, M1.3) and for sampling in soils (D1.1c, M1.3) were produced by the end of the first year. 

The research report on the relationships of protocols for sample handling and sample preparation, protocols for sampling and the analytical results obtained (M1.5, M1.6, D1.4) were available by the middle of the 2nd year of the project.

Seven first draft standards for sample handling and preparation (M1.7) of sludges and treated biowastes (D1.2a) and of soils (D1.3a), and for sampling (M1.8) of sludges and treated biowastes (D1.2b) and of soils (D1.3b) for Hygienic microbiological properties were also achieved, at the same time.

Following the consultation round in BT/TF 151 and the national standardisation bodies all HOR-HYG documents were revised and resubmitted to BT/TF 151 for further handling.

As a result of the process of horizontal standardisation of sampling methods and procedures there is a strong integration on this topic between the main matrices soil, sludge and biowaste as well as among the  different parameters of relevance to HOR-ORG and HOR-HYG. This implies that issues relevant for organic and hygienic parameters are embedded in documents relevant for both parameter groups.

WP 2. Hygienic microbiological parameters
The main objective of this WP was to produce and validate (when appropriate) horizontal draft standard measurement methods for microbiological parameters (co-normative or pre-normative research) to allow future implementation of the Directive on the use of sewage sludge in agriculture (86/278/EEC) and on Bio-waste (draft February 2001). 

The fit for purpose of those methods for all available sludge, soil and treated bio-waste matrices were to be evaluated.

The studies on the hygienic microbiological parameters were organised in 5 sub-work packages. 

This Sub-WP2.1 consisted in the validation of the six CEN draft standard methods prEN 15214 (previously WI 308048) part 1, part 2 and part 3 for E. coli and prEN 15 215 (previously WI 308049) part 1, part 2 and part 3 for Salmonella spp. 

The selection of three methods for one single parameter was justified by the fact that each seems to have a specific application in the monitoring process. The fit for purpose of those methods for all available sludge, soil and treated biowastes matrices was so studied.

The main tasks to be worked on during the project was the preparation and the organisation of the training session of 16 EU participants to the 6 prEN methods (1st year), and consequently the preparation of the following Suitability study (ruggedness trial) scheduled with the 8 trained participants within the consortium (2nd year), before the preparation of the last step, the validation study (interlaboratory trial) with the 14 trained participants (2 laboratories participation was cancelled) (3rd year).

Before each of those three steps 

· Modifications of draft standards on E. coli and Salmonella spp were agreed by HOR-HYG experts;

· Updated protocols and corresponding detailed lists of materials and consumables for the six draft methods for E. coli and Salmonella spp to be tested, detailed instructions forms (including spiking protocol) and data reporting sheets (quality control traceability) for the participants were produced;

At the end of each of three steps:

· A report on E.coli and Salmonella spp suitability study was produced with all the obtained technical data and analytical results.

· Proposal of modifications of the draft standards for E. coli and Salmonella spp. methods were also proposed and discussed during technical meetings;

· All documents were then submitted to BT TF 151 and NSB’s for public consultation.

All documents are available through BT/TF 151 in charge of the evaluation of the fit for purpose of the six final HOR-HYG E. coli and Salmonella spp. standards.

Sub WP 2/2: Methods for Clostridium perfringens and Intestinal Enterococci : Pre-normative research

This WP2/2 will consist in a pre-normative research on Clostridium perfringens and intestinal Enterococci methods applied to sludge, soil and treated bio-waste.

The main tasks to be worked on during the project were:

· The preparation and realisation of a EU workshop on Clostridium perfringens and intestinal Enterococci detection methods

· The production of a critical review report (including the workshop conclusions) on Clostridium perfringens and intestinal Enterococci methods

· Agreement on the 4 draft standards for Clostridium perfringens and intestinal Enterococci detection methods

· Production of detailed instructions forms (including spiking protocol) and data reporting sheets (quality control traceability) for the participants as well as updated protocols and corresponding detailed lists of materials and consumables for the four draft methods

· Suitability study (ruggedness trial) implying 8 partners within the consortium consists of Start of the suitability study laboratory work by the 8 partners in their respective laboratory

· Report of the Clostridium perfringens and intestinal Enterococci Intralab suitability study: technical data available and statistical analyses of analytical results

-
Updated HOR-HYG draft standards for Clostridium perfringens and intestinal Enterococci methods in sludges, soils and treated biowastes regarding the first BT TF 151 and NSBs consultation conclusions 

-
Final proposal of the four HOR-HYG draft standards for Clostridium perfringens and intestinal Enterococci methods in sludges, soils and treated biowastes 

All documents included the four HOR-HYG draft standards are available through BT/TF 151 for further handling.

Sub WP 2/3: Methods for viable helminth ova: Pre-normative research

This WP2/3 will consist in a pre-normative research on viable helminth ova methods applied to sludge, soil and treated bio-waste.

The main tasks to be worked on during the project were:

· The preparation and the realization of a EU workshop on viable helminth ova methods;

· The production of a critical review report (including the workshop conclusions) on viable helminth ova methods;

· Agreement on the 3 draft standards for viable helminth ova 

· Preparation of harmonised protocols and corresponding detailed lists of materials and consumables for methods for viable helminth ova to be tested in addition to detailed instructions forms (including spiking protocol) and data reporting sheets (quality control traceability) in the INTRALAB suitability study.

-
Suitability Study;

-
Reporting of the viable helminth ova INTRALAB suitability study;

-
Updated draft standards for viable helminth ova methods in sludges, soils and treated biowastes proposed for BT TF 151 for further handling.

Despite large efforts of some of the experts implied in this part, the preparation and organisation of the viable helminths ova suitability study was not achieved.

The text of the 3 draft HOR-HYG standards first proposal was really improved thanks to an additional workshop session in Budapest on September 2007 and thanks to the extra work taken in charge by IPL in the finalisation step of preparation of the draft HOR-HYG standards, to make sure they are proposed for the consultation at the end of the project.

No ruggedness study results corresponding to those draft HOR-HYG standards are available in the frame of the HOR-HYG project.

Sub WP 2/4: Methods for viruses including bacteriophages: Pre-normative research

This WP2/4 will consist in a pre-normative research on viruses including bacteriophages methods applied to sludge, soil and treated bio-waste.

The main tasks worked on during the project were:

· The preparation and realization of a EU workshop on bacteriophages methods

· The production of a critical review report (including the workshop conclusions) on viruses including bacteriophages methods
-
Agreement on the draft HOR-HYG standard for bacteriophages

-
Production of detailed instructions forms and data reporting sheets (quality control traceability) for the participants, and updated protocols and corresponding detailed lists of materials and consumables for the draft method
· Suitability study laboratory work for the 3 partners within the consortium in their respective laboratory
· Report of the bacteriophages Intralab suitability study: technical data available and statistical analyses of analytical results
-
Updated draft standards for bacteriophages extraction and enumeration method in sludges, soils and treated biowastes regarding first BT TF 151 and NSBs consultation conclusions 
-
Final proposal of CEN draft standards for bacteriophages extraction and enumeration methods in sludges, soils and treated
In addition to the technical data and statistical analyses of analytical results, all results of the Training Session held in Barcelona (July 2006) were also reported. The results of a field trial were joined as well, to make a bacteriophages analytical data base. Those two steps were additional work that was not scheduled in the frame of the Horizontal-Hygiene project. But the conclusions of the three trials were favourable. The suitability of the methods was then well verified on the 2 matrices tested.
The report on the Bacteriophages suitability study was delivered with the Horizontal-Hygiene draft standard to the BT TF 151 and NSBs for consultation and further handling.

The perspectives on this topic were discussed between partners. The results of the bacteriophages field trial constitute an additional argument to follow the investigation on this parameter.
Sub WP 2/5: Plant pathogen methods: Pre-normative research

This SubWP2/5 consisted in an extended one-year desk study on the EU situation concerning plant pathogens analyses in sludge, soil and treated bio-waste

The final desk study report produced was delivered to the BT TF 151 and NSBs for consultation and further handling.
WP 3/1: Prevention- Process control and process Validation

The desk study to collect data on bacterial, viral and parasitic test organisms representative for pathogens of human and veterinary importance which had been used in the past or are included in national legal regulations was realised.

A 2 days workshop was organized on “methods and strategies on Process control and process validation in hygienic safe treatment of Organic Wastes and sludges”. It focused on validation and supervision strategies in the different member states, in the fields of thermal, chemical and biotechnological treatment of different substrates where experiences with different validation techniques and involved test organisms had been collected. Contributions from other CEN TC activities (CEN TC216 and CEN TC 102) were included.
The desk study final report on the workshop on “Methods and strategies on Process Control and process Validation in Hygienic Safe Treatment of Organic Wastes and Sludge”, including the discussions of the corresponding Workshop was prepared. 

In order to provide an experimental background for the normative work, selected methods described in the literature were compared under different conditions in semi-technical devices. The conclusions of this overview and the recommendations associated for the application of the relevant techniques was included in the desk study report on “Methods and Strategies on Process Control and Process Validation in Hygienic Safe Treatment of Organic Wastes and Sludge” were assembled with the final report of recommendations and the proposal of draft standards for processes validation and process supervision.
Four Horizontal-Hygiene draft standards for process supervision on hygienic safe treatment of organic wastes and sludge were drawn from the experimental comparison of existing methods:

Methods for the validation of biotechnological, thermal and chemical processes for the treatment of animal by-products, sewage sludge and biowastes in order to determine the hygienic safety of the resulting fertilizers or comparable products

1) by exposition of test organisms or test viruses
Part 1 : Validation with test vegetative bacteria

Part 2 : Validation with test viruses

Part 3 : Validation with parasites eggs

2) by determination of the count of selected endogenous organisms in the substrate before and after processing and calculation of the reduction rate (Input-Output-Analysis)

Those final draft standards were proposed to CEN for consultation on February 2008.
All HOR-HYG documents related to this WP were delivered to the BT TF 151 and NSBs for consultation and further handling.
WP 4. Data handling & interpretation

The objectives of this WP are: 

· evaluation the obtained data of the validation study on E. coli and Salmonella spp methods according to internationally agreed standard procedures (ISO 5725) and alternative approaches relevant for microbiological parameters

· Preparation of interlaboratory trials electronic data reporting sheets (and their guidance regarding their proper implementation) adapted to hygienic microbiological parameters (E. coli and Salmonella spp) methods and report
· Interpretation of the results by a statistical evaluation of the E. coli and Salmonella spp validation studies.

-
Report on statistics specific to validation of hygienic microbiological parameters methods (E. coli and Salmonella spp) and relationships between different hygienic microbiological parameters and properties relevant for judging sludge, soil, treated biowaste

All documents were available in the final report of the E. coli and Salmonella spp validation studies. All raw and calculated data were also available.
Other aspects

To ensure quality of documents and standards BT/TF 151 installed an ad hoc group defining the structure of all standards in the entire project HORIZONTAL and to provide guidance to standard writers to ensure consistency within the set of standards developed in HORIZONTAL. 

Another aspect is the coherence and proper selection of standards related to the question to be answered. In defining a sampling plan, the proper sample handling, storage and pre-treatment must be defined to ensure suitable amount of material for testing and proper sample collection. Several of these questions are not unique to soil, sludge or biowaste. This is the reason, why in recent years more and more a horizontal approach in sampling emerges (Workshop Sampling JRC ISPRA). The standardisation approach developed in CEN/TC 292 has been adopted for soil, sludge and biowaste. This approach is now also emphasized in the sampling of mining waste (Mining waste directive). Chances are that standardisation in the context of construction (CPD) will eventually also be based on this approach with daughter standards for detailed site specific and problem specific sampling protocols. 

Broader context

As mentioned before HOR-HYG forms part of the entire project Horizontal. The broader scope covering a wider range of physical, chemical, biological and organic parameters strongly endorses the horizontal process of standards development. An aspect that needs further work is related to the role of dissolved (DOC) and particulate organic carbon (POM) in the mobilisation and transport of bacteriophages and viruses in soil and subsoil. This type of process has been studied in detail in relation to facilitated transport of micropollutants (McCarthy, J. F., Zachara, J. M., 1989. Subsurface Transport of Contaminants. Environmental Science & Technology 23, 496-502). The interaction of bacteriophages with DOC and POM is likely based on the same type of site binding and displacement principles. It is worthwhile to explore the possibilities of this hypothesis further, as it may help understand and describe risks of spreading hygienic parameters. 
Impact on industry

Multiplicity of tests for the same parameter will ultimately be costly for industry, when debates arise about values obtained with one or the other test; apart from the difficulty that may arise from having to choose between the various methods available. Although there is a natural resistance to change (we have been working this way so long why do we need to change), there is a major benefit in more transparent tests methods, more coherence between test methods and more comparability of results between different matrices. In addition, fields that may have been further apart in the past are showing more and more overlap in the materials actually used. This implies that the same materials can fall under different regimes and thus are subject to different testing, unless the basic methods are the same. As long as it can be guaranteed that results from the past can be related to results from a new (better) method there is no problem to change. If the position as in the statement quoted above is held strongly, there will be no chance to ever change, which is killing any progress. 

Impact on standardisation

The process of horizontal standardisation has matured during project Horizontal. Although there is still resistance in some sectors, in others the developments are very strong (leaching, construction). For the traditionally vertical organized CEN, there is a need to recognize the need to change its existing rules, which do not match with the development of horizontal standards as conflicts arise continuously. The standard naming issue being one that may work for one or two fields identified in the title as now done for the Horizontal standards, but this becomes unworkable, when 5 or 6 materials matrices need to be specified. The reasons for resistance in TC‘s to horizontal developments are not always based on technical grounds.   

Website

For the entire work of Horizontal CEN established a separate entity CEN BT/TF151 to coordinate actions and guide the consultation process. The meetings of this group with representation from NSB’s and CEN TC’s has not been easy due to the vertical nature of the CEN structure and the autonomy of CEN TC’s. This is the reason, why the horizontal standadisation process has been difficult. A good consultation scheme has, however, resulted from the discussions. This involves 3 stages: desk study stage (Phase I) followed by a consultation of the background, assumptions and proposed route forward, the second phase Ruggedness evaluation involves experimental work, which is followed by a consultation of the findings and the derived recommendations for modification of the draft standard. Then the intercomparison validation is launched with a consultation round to complete Phase III. At this point a draft standard with performance characteristics is available for transformation to an EN standard.  The consultation runs over the Horizontal web site (www.ecn.nl/horizontal). All documents are available on this website.

2. Dissemination and use

Section 1 - Exploitable knowledge and its Use
No patentable work is foreseen as all studies are public. The standards generated under this project will after validation serve as horizontal standards to be used and referenced in EU regulations in the field of soil, sludge and biowaste. After full validation and dissemination of the standards as full EN standards many European laboratories will according to these methods perform analysis of soil, sludge and biowaste samples for hygienic contaminants. 

Section 2 – Dissemination of knowledge
The dissemination activities are largely arranged through BT/TF 151 HORIZONTAL installed specifically for handling the documents from project HORIZONTAL in the CEN system. For that purpose consultation groups have been formed for the different subjects. There are 3 stages of consultation: desk study stage (Phase I), ruggedness evaluation (Phase II) and validation (Phase III). At each of these stages consultation by experts outside Horizontal are foreseen to create a level of consensus outside the project on the documents in preparation. A new consultation approach has been agreed by BT/TF151 and the Steering Committee of project HORIZONTAL to maximize the acceptance of the horizontal standards prepared in the project. 

Section 3 - Publishable results
Following discussions in project meetings, the option is available to bring results of the entire project HORIZONTAL together in a book to be published by Elsevier in the CAC series. Several experts involved in Horizontal HYG have agreed in principle. 

