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capacity (WHC), 20-40% peat replacement; 4. Open-field cultivation: 50%
reduced leaching, 10% increased WHC and sustainability in future
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2. Data description
Will you generate/collect new data and/or make use of existing
data?

Generate new data

Describe the origin, type and format of the data (per dataset) and
its (estimated) volume.
In general, the following data types and formats are generated
throughout the project:
(1) Non-personal data are generated throughout the work packages and
comprises both physical data and digital data, the latter will be exported to
open formats (.csv, .txt or .pdf). Digital data include metadata (.xlsx, .csv,
.html), experimental overviews and designs (.xlsx, .csv, .docx, .txt, .pdf),
sample lists (.xlsx, .csv, .pdf), spreadsheets (.xlsx, .csv, .pdf), statistical
data and scripts (.r, .txt, .xlsx, .csv), images (.jpg, .png), photos (.jpg, .png),
presentations (.pptx, .pdf), reports (.pptx, .docx, .csv, .pdf), manuscripts
(.docx, .txt, .pdf) and IP reviews (.docx, .pdf) for research purposes and a
website (.html), leaflets (.docx, .pptx, .pdf) and newsletters (.docx, .pptx,
.html, .pdf) for dissemination purposes (outreach).
 
(2) Personal data  include pictures (.jpg, .png), (web-based) surveys
(.docx, .pptx, .jpg, .csv, .pdf, .html), attendance lists (.xlsx, .docx, .csv, .pdf,
.html) and member lists (.xlsx, .docx, .csv, .pdf, .html). More details on
personal data can be found in the next section “3. Ethical and legal issues”.
 
Each research group involved in the project will use the following
additional data types and formats:
(1) ENVIRONMENTAL BIOLOGY - UHasselt (WP3 + WP4) will generate
physical data consisting of biological materials (raw plant samples that are
dried or frozen and processed plant samples that are frozen include
isolated RNA, cDNA, DNA and proteins). Digital data consists of output from
lab instruments or software including spectrophotometers (.ruc, .xlsx, .csv),
flow cytometers (.fcs, .daf, .cif, .txt, .csv), Nanodrop (.ndv, .txt, .csv),
BioAnalyser (.xad, .pdf), real-time PCR systems (.sds, .csv), Genorm (.xlsx,
.csv), GeneX (.bmp, .jpg), HPLC (.lcd, .txt, .csv), ICP-OES (.csv), temperature
and humidity data loggers (.vi2, .xlsx, .csv) and soil sensors (.xlsx, .csv).
(2) APPLIED AND ANALYTICAL CHEMISTRY - UHasselt (WP1) will
generate physical data consisting of biochars based on the thermal
conversion of biological materials. Digital data consists of output from
physico-chemical analysis from lab instruments or software including
FLASHEA 1112 series CHNS-O analyzer (.xlsx, .csv), TM3000 SEM (.bmp,
.tiff, .txt, .jpeg), Perkin Elmer NexION 350S ICP-MS and Perkin Elmer
Optima8300 ICP-OES (.xlsx, .csv) and TA instruments TGA Q500 (.001,
.xslx, .pdf) and from reports (.docx, .gdoc, .pptx, .pdf). 
(3) ENVIRONMENTAL ECONOMICS - UHasselt (WP5)  will generate a
techno-economic model (.xlsx, .csv), life cycle inventory and impact
assessment data files and reports (.nx1, .xlsx, .csv,), STELLA system
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dynamic model (.xml, .csv), process flow diagrams and Aspen Process
Economic Analyzer data (.bkp) concerning digital data.
(4) ENVIRONMENTAL LAW - UHasselt (WP5) will collect as well as
generate for example legal documents, case law and all kinds of scientific
output (books, articles, reports, papers,…) (.docx, .pdf). Regarding the
collection of information, we think for example about case law databases
that are freely available on the internet, such as the database of the
European Court of Justice (http://curia.europa.eu/juris/recherche.jsf?
language=en) or of national courts such as the Belgian Council of State
(http://www.raadvanstate.be/?lang=nl&page=caselaw). These are
accessible for everyone. Regarding legislation and the parliamentary
preparation, it also concerns for example Eur-Lex (https://eur-
lex.europa.eu/homepage.html), again a freely accessible database. 
(5) CROP HUSBANDRY AND ENVIRONMENT RESEARCH - ILVO (WP2
+ 3 + 4) will generate physical data consisting of biological materials
(composts, processed manure raw, digestate) and plant samples that are
dried. Digital data consists of output from lab instruments or software
including Skalar San++ flow analyser (.run, .xls, .pdf, .mdf, .ldf, .txt),
Dionex ICS-3000 Ion chromatography system (.cmic, .cmbx, .xls, .csv),
Skalar Primacs C/N analyser (.run, .xls, .pdf, .ldf, .mdf, .csv), Li-Cor 8100
Automated Soil CO2 Flux System (.81x, .xls, .csv), Agilent Cary 60
spectrophotometer (.csv, .xls, .bcn), Agilent 5110 ICP-OES (.esws, .xls,
.pdf), temperature and oxygen consumption (Oxitop) data loggers (.xls,
.oxt, .csv), Foss XDS NIRS (.txt, .lib, .eqa, .std, .bak, .dat, .ldb, .mdb, .xls),
Consort and Metrohm EC and pH meters (.xls, .csv, .dat, .idx, .rcy, ptd) and
analytical lab balances (.xls, .csv).
All lab-related data are QA/QC (quality assurance and quality control)
checked and stored in a foxpro-based lims system (SQL Server database)
with registration of metadata (equipment, method, dates of analyses, …),
regular check of worksheet protection and formulas in templates, and a
back-up-policy according to EN ISO 17025 (BELAC accredited lab 314-
TEST).
(6) CROP PROTECTION RESEARCH - ILVO (WP3) will generate physical
data consisting of biological materials (raw plant and growing media
samples that are dried or frozen and processed plant samples that are
frozen include isolated RNA, cDNA and DNA). Digital data consists of output
from lab instruments or software including amplicon sequencing: Fastq.gz
files with metadata (.xlsx, .csv) and DADA2 output (.txt, .csv), qPCR (.sds,
.txt), fluorometer (.csv), Qiaxcel electrophoresis (.pdf, .xdrx), nanodrop
(.ndv, .txt), platings (.xlsx, .csv) and Gel imaging (.jpg).
(7) APPLIED GENETICS AND BREEDING RESEARCH - ILVO (WP3) will
generate physical data consisting of biological material (in vitro stock,
friable callus, and cell suspensions of ‘Elsanta’). Digital data consists of
media compositions and data on optical density (.xlsx, .csv) and pictures
(.jpg).
 (8) ANIMAL HUSBANDRY RESEARCH - ILVO (WP2) will generate
physical data consisting of biological material (manure and compost) and
emissions will be measured with a multi gas analyzer equipped with a multi
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sampler. Digital data consists of output of the Emerson gas analyzer (.csv)
and the raw data will be placed on a dataserver afterwards. 
 
Based on previous research projects, the expected total volume of
new data generated is 2 Terabytes. Distributed over the different work
packages this is estimated at 450 gigabyte for WP1, 450 gigabyte for WP2,
450 gigabyte for WP3, 450 gigabyte for WP4, 100 gigabyte for WP5, 50
gigabyte for WP6 and 50 gigabyte for WP7.

3. Ethical and legal issues
Will you use personal data? If so, shortly describe the kind of
personal data you will use AND add the reference to your file in
your host institution's privacy register.

Yes

Privacy Registry Reference: R-9613, fiche 16678
Short description of the kind of personal data that will be used:
The main research concerns non-personal data. However, additional
activities include the use and/or processing of personal data for the
purposes described below:
(1) Attendance lists (.xlsx, .docx, .csv, .pdf, .html) are used to
organize events. They only contain the name (first and family name) of
the person and his or her associated institution or company. These lists are
public as all stakeholders present at the events need to sign this list for
registration purposes. The signup form includes the following statement for
the stakeholders: “By registering for this event, I agree that my contact
details (name and organization) will be used to prepare a list of
participants.”
(2) Mailing lists (.xlsx, .docx, .csv, .pdf, .html) for several purposes
(events, newsletters, …). They can contain the name (first and family
name) of the person and his or her email address and associated institution
or company. These lists include a sign out possibility.
(3) Web-based surveys using SurveyMonkey and Qualtrics (.docx,
.pptx, .jpg, .csv, .pdf, .html) are collected to ensure feedback of
the researchers and stakeholders on the performed research and
to assure stakeholders satisfaction. These surveys are conducted
anonymous, the participants are only asked to indicate their involvement:
as a researcher, a company or agency/sector.
(4) Pictures (.jpg, .png) are used for newsletters using MailChimp
(.docx, .pptx, .html, .pdf) for dissemination purposes. Pictures of
individual speakers are only used upon individual agreement by signature.
The use of group/individual pictures will be visually communicated at the
registration desk on a clearly visible A4 sheet stating: “By registering for
this event, you agree that pictures will be used for dissemination activities
(e.g. newsletters, website). In case of objection, please contact the
registration desk.” These pictures are used unless individuals indicated
their objection. In case of the latter, these individuals will be blurred.
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Newsletters are only sent to subscribed contacts and each newsletter
contains a link to unsubscribe.
(5) Pictures (.jpg, .png) and contact details are used for the
website http://biochar.solutions/ (.html) for dissemination
purposes. As stated above, pictures are used unless individuals indicated
their objection. In case of the latter, these individuals will be blurred.
Contact details include professional data that can be found on public
websites: first name, last name, email address, organization and phone.
(6) Member lists (.xlsx, .docx, .csv, .pdf, .html) are used for
internal operations of the project. Member lists contain detailed
contact information that can be found on the business card or public
personal website of the person involved: first name, last name, email
address, organisation, work address, job description, phone and mobile.
These lists are only available for the work group of BASTA and for internal
operations for the project.

Are there any ethical issues concerning the creation and/or use of
the data (e.g. experiments on humans or animals, dual use)? If so,
add the reference to the formal approval by the relevant ethical
review committee(s).

No

Does your work possibly result in research data with potential for
tech transfer and valorisation? Will IP restrictions be claimed for
the data you created? If so, for what data, and which restrictions
will be asserted?

Yes

The involved companies are informed about the fact that they (only) have a
first right to negotiate and therefore additional companies are also possible
valorisation partners. Companies in the Advisory Board already expressed
their interest in specific valorisation tracks. During the project, these
stakeholders are the first to be informed about the IP generated. Data for
which IP might be generated are protocols and processes in the biochar
pathway including technical details on how to produce, screen and use
biochar for successful targeted applications investigated during the project.
A profound patent search performed by a European Patent Attorney from
TIPEAS, concludes that, although many biochar-related patents exist, no
freedom-to-operate nor patentability concerns can be raised so far. This is
followed up by TIPEAS on a regular basis during the project and the Tech
Transfer Office of Hasselt University is involved in case IP might be
generated.
Throughout the project, Advisory Board meetings in which well-defined IP-
relevant project results are shared, will be preceded by the stakeholders
signing a non-disclosure agreement including the fact that the stakeholders
possess the first right to negotiate, that transfer of results to companies
must be carried out at market-compliant conditions and that transfer is
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open to all companies in the European Union.

Do existing 3rd party agreements restrict dissemination or
exploitation of the data you (re)use? If so, to what data do they
relate and what restrictions are in place?

No

Hasselt University has a close collaboration with the company Act&Sorb.
Agreements are in place concerning specific details on their pyrolysis
technology and biochar production in (Pyrolyse van organische reststromen
voor de productie van biochar als alternatieve functionele component in
groendaksubstraat, VLAIO HBC20160604). However, Act&Sorb supports
maximal dissemination and will not restrict sharing or (re)using data
concerning general process parameters or input materials for biochar
production.

4. Documentation and metadata
What documentation will be provided to enable understanding and
reuse of the data collected/generated in this project?
Metadata is used to provide information about the generated data.
Information is documented both on individual datasets and on how the
datasets are (inter)linked.

Will a metadata standard be used? If so, describe in detail which
standard will be used. If not, state in detail which metadata will be
created to make the data easy/easier to find and reuse.

No

Since we could not find a suitable international standard, a self-made
metadata template in Excel (.csv) is used to ensure all relevant information
is collected from all disciplines.
General information: responsible PI (name, e-mail), allocated work
package, allocated task, deliverable or milestone (as described in the
project proposal), creator (name, e-mail), location, file name, file location,
file format, creation date (yyyy/mm/dd), last updated (yyyy/mm/dd -
hh:mm), version, language, rights, publication DOI
Experimental information: research question or hypothesis, experimental
setup, abbreviations and codings, file location of codings, technique, file
location of protocol, equipment or software, measuring units
In addition, each work package provides an overview to map the
dependencies of the different datasets. This overview includes the research
questions for all datasets and describes how they are all linked.

5. Data storage & backup during the FWO project
Where will the data be stored?
At Hasselt University, digital data is stored on Google Drive. At ILVO, digital
data is stored on on-premises storage servers. Physical data is stored in
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freezers, ovens or storage spaces allocated to each respective research
group at Hasselt University or ILVO. The leader of each research group
knows the exact location.

How will the data be backed up?
At Hasselt University, digital data is backed up using the automatic backup
service and version control system of Google Drive.
At ILVO, digital data is backed up daily using two independent methods.
One is a daily Veeam Backup to a dedicated storage server. The other is a
self-developed synchronisation script to another storage server. Both
storage servers are located at a different site than the original data. On top
of that, the Veeam backup data is archived on tape. Versioning is available
using two daily shadow copies.
Physical data cannot be backed up but they can be repeated at any time
using the protocols and processes described in the associated (meta)data.

Is there currently sufficient storage & backup capacity during the
project? If yes, specify concisely. If no or insufficient storage or
backup capacities are available, then explain how this will be
taken care of.

Yes

Concerning digital data, Hasselt University's Google G Suite has unlimited
data storage and backup capacity. The central ILVO storage has a capacity
of 90 TB of which 50 TB is at the moment available. Extension of storage is
possible when needed and will be provided by ILVO independently from the
project budget. 
Concerning physical data, Hasselt University and ILVO possess sufficient
space at their respective locations in Diepenbeek and
Merelbeke/Melle. However, physical data will only be stored until the
intended analyses are finished and all information is gathered.

What are the expected costs for data storage and backup during
the project? How will these costs be covered?
Concerning digital data, Hasselt University's Google G Suite is free for
UHasselt personnel and documents related to BASTA are shared with the
ILVO researchers involved, free of costs. 
Concerning physical data at Hasselt University and both physical and
digital data at ILVO, overhead costs cover the needed expenses.

Data security: how will you ensure that the data are securely
stored and not accessed or modified by unauthorized persons?
Concerning digital data, Hasselt University's Google G
Suite data is encrypted when it's on a disk, stored on backup media,
moving over the Internet, or travelling between data centres. Encryption is
an important piece of the G Suite security strategy, helping to protect
emails, chats, Google Drive files, and other data. Specific access needs to
be granted before data is visible for others. Separated folders are used with
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specific access for (1) the working group of BASTA, (2) additional
researchers working on BASTA, (3) the Advisory Board and (4) all
stakeholders.
At ILVO, digital data is stored on the premises and is only available to
authenticated users with sufficient permission on the local ILVO network. A
state of the art Checkpoint firewall blocks all unauthorized external access.
Concerning physical data, both Hasselt University and ILVO possess
security badges for authorized personnel. 

6. Data preservation after the end of the FWO project
Which data will be retained for the expected 5-year period after
the end of the project? In case only a selection of the data can/will
be preserved, clearly state the reasons for this (legal or
contractual restrictions, physical preservation issues...).
All digital data necessary for (future) publications or setting up BASTA’s
support tool is retained for the expected 5-year period after the end of the
project.
Due to physical preservation issues of biological samples and limited
storage space for biological, chemical and other samples, physical data
that can be easily reproduced is not retained longer than necessary to
perform BASTA's research. Data reproduction is ensured at any time using
the protocols and processes described in the associated (meta)data. 

Where will these data be archived (= stored for the long term)?
The digital data will be archived on Hasselt University's Google Drive (G
Suite). At ILVO, digital data is stored on on-premises storage servers as
long as needed and at least for a 5-year period.
Physical data is stored in freezers, ovens or storage spaces allocated to
each respective research group at Hasselt University or ILVO. The leader of
each research group knows the exact location.

What are the expected costs for data preservation during these 5
years? How will the costs be covered?
Concerning digital data, Hasselt University's Google G Suite is free for
UHasselt personnel and documents related to BASTA are shared with the
ILVO researchers involved, free of costs. Concerning physical data,
overhead costs cover the needed expenses.

7. Data sharing and reuse
Are there any factors restricting or preventing the sharing of
(some of) the data (e.g. as defined in an agreement with a 3rd
party, legal restrictions)?

Yes. Specify:

Our work possibly results in research data with potential for tech transfer
and valorisation, hence IP restrictions will be claimed for the data created
during BASTA and relevant data/knowledge will not be shared before
patentability is investigated.
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As described above, the involved companies are informed about the fact that they
(only) have a first right to negotiate and they are the first to be informed about the IP
generated. Data for which IP might be generated are protocols and processes in the
biochar pathway including technical details on how to produce, screen and use
biochar for successful targeted applications investigated during the project.
Throughout the project, the stakeholders of the Advisory Board are asked to sign a
non-disclosure agreement before possible IP-related results are presented on Advisory
Board meetings.

Which data will be made available after the end of the project?
Only published data and data supporting accepted publications will be
made available.

Where/how will the data be made available for reuse?

In an Open Access repository
Upon request by mail

Hasselt University endorses the importance of open access to personal
research results as a driving force behind rapid, global dissemination, free
of charge to its users, and avidly supports an open access vision based on
the 'green road', whereby an institution’s own publication output is
managed in a repository. Hasselt University promotes its own open access
database, Document Server@UHasselt, for this purpose. In implementation
of this open access policy, every author of Hasselt University commits
herself or himself to include each of her/his peer-reviewed journal articles
and peer-reviewed proceedings papers in the Document Server@UHasselt,
accompanied by the full text.
A formal Open Access (OA) policy at ILVO is planned for the coming
months. ILVO is also involved in the installation of a Flemish Open Science
Board (FOSB). ILVO has not yet an OA repository but will be involved in a
planned Flemish repository, linked with the FRIS research portal
(https://researchportal.be/en). Publications and metadata on open data will
be made available through Pure (https://pure.ilvo.be/portal/).
Corresponding authors have access to published research data and are
able to distribute them when requested (by mail).

When will the data be made available?

Upon publication of the research results

Research results supporting publications in scientific, generic or patent-
related dissemination will only be made available upon publication. The
latter is very important concerning valorisation and IP/patent-related
protection of research results.

Who will be able to access the data and under what conditions?
The working group of BASTA will have access to all data, either directly on
Google Drive when it concerns finalised data or indirectly, upon request to
the responsible work package leader when it concerns data still to be
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analysed.
Published data are open for as long as it is used for non-commercial
purposes. To ensure the latter, Creative Commons will be used that provide
free, easy-to-use copyright licenses to make a simple and standardised way
to give the public permission to share and/or use our data on conditions of
our choice. The latter depends on the nature and IP-relevance of the data.

What are the expected costs for data sharing? How will these costs
be covered?
No costs are expected for data sharing since both the use of Creative
Commons and uploading data on the Open Access repository of Hasselt
University is free of charge.

8. Responsibilities
Who will be responsible for the data documentation & metadata?
All researchers generating data for this project are responsible for its
documentation and metadata (i.e. PhD students, technicians, post-docs,
professors). As project manager, dr. Marijke Jozefczak guides and checks
the researchers to do this appropriately. The PI/supervisor, Prof. dr. Ann
Cuypers of Hasselt University, bears the overall responsibility for the data
documentation and metadata.

Who will be responsible for data storage & backup during the
project?
Data will be stored and automatically backed up on Google Drive, which will
be orchestrated by the Google licence of Hasselt University. The
PI/supervisor, Prof. dr. Ann Cuypers of Hasselt University, bears the overall
responsibility for data storage and backup during the project.

Who will be responsible for ensuring data preservation and
sharing?
Data will be preserved on Google Drive, which will be orchestrated by the
Google licence of Hasselt University. The corresponding author of the
published data will be responsible for sharing the data appropriately. The
PI/supervisor, Prof. dr. Ann Cuypers of Hasselt University, bears the overall
responsibility for ensuring data preservation and sharing.

Who bears the end responsibility for updating & implementing this
DMP?
Dr. Marijke Jozefczak from Hasselt University and dr. ir. Bart Vandecasteele
from ILVO will ensure all researchers follow the DMP at Hasselt University
and ILVO, respectively. The PI/supervisor, Prof. dr. Ann Cuypers of Hasselt
University, bears the end responsibility for updating and implementing this
DMP.
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