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Preface

This report is part of the WUR flagship project Circularity by Design, embedded within the strategic
investment theme Connected Circularity. The project aims to apply (re)design principles to develop a
sustainable agri-food system within the Amsterdam Metropolitan Region. A critical question to design
for circularity, is how to optimise the allocation of resources, including the current waste streams in
the city, with the ambition to (re)use them in the agri-food system. Creating a coherent chain in which
both the final product and the waste streams are recycled requires an integrated approach.

Within the project, we have developed a 4-step approach (figure below) to translate a circular bio-
economy within the urban environment. This requires close collaboration between stakeholders
involved, and a connection between technological opportunities and societal needs. Collaboration is
key! Based on experiences in creating circular designs within four Amsterdam Challenges, we have
created and tested tools to support stakeholders with inventorying, data collection, scoping of
opportunities, design choices and how to translate circular dreams into practice. This allows us to
support decision making processes, including repurposing of side streams and upcycling of agri-food
resources within different scenarios.
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CIRCULARITY BY DESIGN

The 4-step Circularity by Design approach (Graphic designer: Bureau voor Beeldzaken, 2022).
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The following challenges have been identified:

e Urban food systems

e Organic household waste
e Urban food production

e Circular way of living

In a joint effort between the AMS Institute, researchers from 12 different expertise areas of
Wageningen University and Research (WUR) and local stakeholders (*Challenge Owners’) in
Amsterdam, we have created a scientific foundation for Circular Designs in the urban environment.
This report shows the results of a study on the technical feasibility of applying a worm composter
(vermi-composter) to process organic kitchen waste in households.
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Summary

This report is part of the WUR flagship project Circularity by Design, embedded within the strategic
investment theme Connected Circularity. The project aims to apply (re)design principles to develop a
sustainable agri-food system within the Amsterdam Metropolitan Region.

The organic fraction of household waste in urban areas in the Netherlands is mostly not collected via a
source-separation waste management system, but usually ends up within municipal residual solid
waste fractions at central waste processing facilities. Source separation is seen as a way to lower
financial and environmental burdens. The European revised Waste Framework Directive
(2018/851/EU, §10) requires that all municipalities must plan and implement separate biowaste
collection schemes (either via curb side or drop-off collection systems). Alternatively, municipalities
can encourage citizens to dump their biowaste directly into home or community composting so it does
not end up in the public collection systems. One means of doing so is decentralized (small-scale)
worm composting, in which compost worms partly break down this waste and convert the remainder
into worm compost and new worms/biomass. A prototype household worm composter was tested
during 50 days on its ability to convert a defined food waste mixture (representative of what is wasted
on average in Dutch households minus the unsuitable items such as sauces etc) into worm compost
and new worm biomass. It was concluded that compost worms can be fed 72.6 % of the food waste
produced in a typical Dutch household and almost 38 % of the food waste dry matter was broken
down by the worms. The food waste contained ~72 % water. The compost samples had at least the
same nitrogen use efficiencies as cattle dung slurry. Regarding heavy metals and pathogens, a food
waste/worm compost sample from a similar composter complied with the standards for Keurcompost.
Initially, conditions in the composter were beneficially for worm growth and waste processing but
during the course of the experiment, there was too high moisture build-up. The design should be
further improved to allow for more aeration and better passage of the processed food waste/worm
compost out of the reactor. After solving these issues, the composter is useful for decentralized waste
recycling/upcycling.
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1 Introduction

The organic fraction of household waste in urban areas in the Netherlands is mostly not separated at
source but collected and processed in central waste processing facilities. Separation at source and
processing of (a large part of) this fraction could lead to lower financial and environmental burdens. In
this experiment a prototype household worm composter was tested in a lab environment at
Wageningen University & Research, Lelystad, the Netherlands. The goal was to feed a population of
worms in @ worm composter, with a defined mixture of food waste and to investigate the practical
feasibility of the current prototype for waste conversion into fertiliser, as well as user friendliness
(daily operation).
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2 Materials and methods

2.1 Food waste

The mixed food items (‘waste’) represented the average household food waste composition in the
Netherlands. This selection was based on data in van Dooren (2019) (Annex I). Based on previous
experiences and references, 72.6% (w/w) of the average food waste was included in the mix for
feeding the worms (Annex I). Examples of excluded food wastes are oils/fats and dairy wastes. Table
1 shows the exact composition of the feed mix. All components were kept in a cooling cell at 4 °C and
cut into smaller pieces (Figure 1) before addition to the composter. Besides food waste, other organic
waste items originating from households, such as egg cartons and toilet rolls, can also be processed
by the worm composter. This was done in the second half of the experiment.

Table 1 Basic composition of the worm food mixture as percentage of total applied fresh
weight and dry matter content of the components (dried overnight at 105 °C,
results from first test: 12/4/22). nd= not determined. Components listed were

uncooked/raw, unless stated otherwise

Broccoli 28.0 8.9

Onions 12.3
Potatoes 15.8
Carrots 10.3
Coffee grounds 19.5 39.3
Brown bread 17.4 64.3
Mixed raw Dutch vegetables (Albert Heijn)? 8.8 7.4

Apple 7.1 12.7
Banana 19.6
Pear 16.3
Tangerine 13.2
Greek potato dish (Aviko)? 6.9 25.7
Bami (Albert Heijn)3 4.3 41.8
Grilled vegetables (Albert Heijn)® 2.9 10.5
Egg carton torn in large pieces (6 eggs carton) 1.9 nd

1) carrot, celery, broccoli, paprika, cauliflower and green beans
2) pre-cooked meal with a.o. potatoes, vegetables (20%), pig meat (10%)
3) pre-cooked meal with a.o. bami (64%), leek, ham (6,8%) and scrambled eggs

4) eggplant, zucchini, yellow, red and green paprika and onion

Based on the dry matter percentages and proportions of all products in the mix, the average dry
matter percentage of the mix was 28 %. At t=0 days (start of the trial) and t=28 days fresh food
items were purchased.

Figure 1 Pictures of some of the individual food items after cutting
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2.2 Date, running time and temperature

The test was started on May 19™ 2022 and ended on July 8% 2022. The total running time was 50
days. The composter was kept at 20 °C. The composter was placed in an insect tent, to prevent fruit
flies from entering.

2.3 Worms

Worms (Figure 2) were a mix of Eisenia fetida and Dendrobaena veneta in a ratio of ~8:2 and had
been purchased from WormsSystems (Oostwold, the Netherlands). Worm soil/compost was also
obtained from the same supplier and used for creating a bottom layer in the composter at the start-

up.
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Figure 2 Worm sizes at the start (left) and in the transport material (right)

2.4 Start-up procedure

Figure 3 shows the worm composter. The screw inside the composter provides for a habitat for the

worm population in between the blades of the screw. After removal of the lid at the top of the

composter, organic (household) waste can be fed into the composter. Via the opening at the bottom

(and after removal of the bottom lid), compost can be harvested. The main tube of the composter was

marked to keep track of turning the screw (on the inside of the composter) with the handle and for

estimating the food waste volume within the reactor.
' [ Fay

Figure 3 Picture of empty composter (left) with collecting tray below (middle) and 3D
drawing of all components

The lid and handle could be removed to add start soil, worms and food waste. After adding materials

to the composter, the lid was closed again and the handle placed back. Table 2 shows the weights of
all components at t=0.
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Table 2 Weights of the composter and additions at the start

Worm composter empty 2097

Start soil 1245 (55 % DM)
Worms (live weight) 408 (~0.76 g/specimen)
Feed 200

The screw was not removed from its surrounding tube, and material was added through the tube
aperture at the top of the composter. This was repeated during the test when adding food waste. The
bottom of composter contained a hole, which was designed for worm compost to fall out. This hole
was at first covered with a thin layer of brown paper, to prevent spillage of worms at the start. Worms
that fell out during the test (after 13 days the brown paper had fallen out, Figure 4), were placed back
in the composter. Spilled worm compost/start soil/food waste that fell out during the test was weight
and discarded.

Figure 4 Fallen out brown paper and start soil/ worm compost at t= 13

2.5 Analyses

At t=50 days (end) the composter was taken apart, all contents of the composter were weighed and
samples were taken. The contents were separated in worms, an upper layer (mainly uneaten food
waste) and a bottom layer of worm compost/food waste (there are always some parts of the food
waste that have not been converted (yet), for example due to their hardness or particle size). 835 g of
the bottom layer was sent to Eurofins Agro (Wageningen, the Netherlands) for fertilizer value,
compost quality and N-NHs analyses (Annex 2: 'Mestonderzoek bemestende waarde’ and
‘Kwaliteitsonderzoek compost’). Dry matter analyses of the different layers were done at the end of
the test (drying overnight at 105 °C). Dry matter analyses of the input materials had been done in a
previous experiment (Table 1).

In addition, since no further samples of the Lelystad composter were left after the former analyses,
analyses were done on a sample of a similar composter run in Amsterdam from its mixed food
waste/worm compost mixture for Listeria monocytogenes (method ISO 11290-1:1996), Salmonella
spp. (method ISO 6579-1), STEC (method ISO/TS 13136) and Escherichia coli (own method Eurofins)
by Eurofins Lab Zeeuws-Vlaanderen (LZV) B.V. (Graauw, the Netherlands). This composter had been
run in a (less defined) ‘live’ household environment and the additional data are not further described
in the current report. Results will however give an idea of bacterial pathogen presence in a comparable
system.
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3 Results

3.1 During the test

During 50 days feeding regime and general observations were recorded (Table 3).

Table 3 Feeding regime and observations during the test (May 19th 2022 = t=0). Turning of
the screw was done after all feeding moments, in total 2 complete rotations during the
experimental period. Feeding amount and frequency was based on visual observation of the
speed with which the food waste had been processed or what was available from the food
waste stock

0 200 + 408 g worms + 1245 g Newly cut mix (on all other feeding moments, this mix, kept in the
start soil fridge, was used)
311
8 500 Newly cut mix
11 200
14 200 Brown paper fell out (t=13)
19 200
22 250 Newly cut mix
25 Start of bad smells and massive ingrowth of mites, almost no worm

compost produced from this day on

26 250 + 27 g egg carton
28 140 New food waste, newly cut mix
29 202
32 208
33 203 + 3 g egg carton
39 64
43 192 + 26 g egg carton + 100 g
brown bread
46 Newly cut mix
50 End of test, composter taken apart
Total 3123

Figure 5 shows top views of the composter during the test after lid removal
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Figure 5 Top views of the composter at different times during the test.

Worm faeces (dark coloured) were initially visible on the walls of the composter. Towards the end of
the test, an increasing amount of mites was growing in the composter (Figures 5 and 6). They were
mainly located on the food waste surface and the visible upper composter components. As well as in
the first test, pot worms (Enchytraeidae) were also found in the composter. Both species originated

from the worm stock and bedding material that came with it

Figure 6 Close-up of mites (species were not identified) from the composter

Mostly in the first half of the experiment worm compost was produced (627 g in total), which mainly
consisted of the start soil, that was dry/crumbly enough to fall out. The food waste did not fall out but
also did not move to the bottom of the composter quickly enough unless it was being pushed. In the
second half of the test conditions deteriorated: bad smells occurred, and many mites and fewer worms
were visible in the upper layers. This coincided with the most worms falling out during one day (day
25): 20 grams, of which 11 grams appeared dead. In the weeks before, worms had hardly fallen out
of the composter. In the two weeks after t=25, more worms fell out. After t=40 this stopped. During
the whole test, a total of 164 dead worms fell out of the composter (of the original ~ 500 worms
present at the start) and were discarded. Additionally, 32 live worms fell out and were placed back in
the composter.

To counteract the adverse conditions in the composter, food waste was mixed on several occasions
with the older upper layers in order to bring in fresh air and loosen the structure. Extra brown paper
or egg carton were also added for balancing the moisture. Adding cardboard to the composter
generally also helps to improve the C:N ratio in the composter, which should lead to a higher quality,
more consistent worm compost product. However, this did not lead to a structural improvement of
conditions in the composter.
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3.2 After the test

At the end of the test two distinct layers were visible: the top layer appeared to be non-digested food
waste, while the bottom layer appeared to be digested food waste, with worm tunnels visible (Figure

‘ E‘ ;"W ,m

mii . W“ 1]

ml i

Figure 7 Pictures of the composter content at the end, with a visible two layered
composition. A) layers in the composter, B) layers in the composter, C) bottom layer with
worms, D) top layer with mainly undigested food waste

Samples of both layers were taken and analysed for dry matter content: the top layer contained 22.7
% DM while the bottom layer contained 34.3 % DM (more digested material, which had released
water).

At the end of the test only 44 worms were recovered from the bottom layer (Figure 8), weighing 14.8
g in total (~ 0.33 g fresh weight per worm). This means that less than 4 % of the worm biomass
survived the test, since at t=0 days 408 g of worm biomass had been added. According to the worm
breeder the surviving specimens were both E. fetida and D. veneta (Mekelenkamp, 2022a).
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Figure 8 Worms found in the bottom layer of the composter at t=50

3.3 Mass balance

A mass balance was set up for the worm composter (Table 4).

Table 4 Mass balance (fresh weight/dry matter) (FW/DM) of the worm composter in grams

Worms 408/98* 15/4 -393/-94
Start soil 1.245/685

Food waste 3.223/902

Egg carton 53/53

Outlet (processed soil/food waste) 0/0 627/345**

Leftover food waste/worm compost/start soil 0/0 3.060/680***

Total contents 4.929/1.738 3.702/1.025 -1.227/-709

* FEisenia fetida worms contain 24 % DM and 3 % ashes ** Nd, assuming the same DM percentage as the start soil *** Based on the two

separate DM percentages of the layers

In total, 3,223 g of fresh food waste was added during the test plus an extra 53 g of egg carton.
Together with 1,245 g of start soil and 408 g of worms, 4,929 g of organic material had thus been
added (including the worms). At the end of the test the total weight of the composter was 5,173 g,
including 2,098 composter weight and 14.8 g of worms. This means that the composter contained
3,060 g of residual food waste, worm compost and start soil at the end. During the test, 627 g of start
soil/processed food waste had fallen out of the composter. Overall, 1,227 g (4,929 g - 3,060 g - 627
g - 14.8 g) of organic material had been converted during the test, including 393 g of worms. This
means that 834 g of food waste and start soil had broken down (due to evaporation and respiration by
the worms and bacteria in the composter) based on fresh weight. On dry matter basis 709 g (1,738 g
-680 g -345 g - 4 g) of organic material had been converted during the test, including 94 g of worms.
This means that 615 g of food waste/start soil had broken down based on dry matter content (due to
respiration by the worms and bacteria in the composter). The approximate FW and DM breakdown
percentages of the food waste/start soil were thus 18.4 (834/,521*100) and 37.5 (615/1640*100) %
respectively. 3,191-2,677= 514 g of water (~16 % of the total amount added) had evaporated during
the test, judging from the differences between fresh weight and dry matter at the start and end of the
test.
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3.4 Analyses

Analysis reports of the mixture of worm compost with leftover food waste are shown in Annex 2. Table
5 shows the values of the worm compost of the Lelystad composter, alongside the results of a similar
composter tested in Amsterdam (Annex 3) and two types of worm compost from the Netherlands
(Mekelenkamp, 2022b). Comparing these analysis results directly is difficult as for all worm composts
different input materials had been used and we cannot rule out that part of the material had not yet
been digested.

Table 5 Analyses of different worm composts at the end of the experiments in Lelystad and
Amsterdam and compared to reference worm composts (Mekelenkamp, 2022b). VC1 =
worm compost Lelystad composter, VC2 = worm compost Amsterdam composter, VC3=
reference worm compost on waste streams (added digestate/biogas slurry), VC4 =
reference worm compost on regular substrates (mostly cereals)

Fertilizer analysis Eurofins

. Dry matter g DM/kg 338 224 367 277
. Ash g ash/kg DM 615 406 619 303
. Organic matter g OM/kg DM 385 594 381 697
. Nitrogen g N/kg DM 20.4 17.7 11.5 15.8
. C/N ratio 8.0 15.0 15.0 20.0

. Ammonia-nitrogen g NH3-N/kg DM 1.5 2.7 14 1.1
. Organic nitrogen g N-org/kg DM 18.9 15.2 10.1 14.8

. Phosphorus g P/kg DM 28 2.5 2.8 2.0

. Phosphate g P.0Os/kg DM 6.6 56 6.5 6.5

. Potassium g K/kg DM 9.8 7.6 3.3 0.0

. Kali g K2O/kg DM 11.8 89 3.8 0.0

. Magnesium g Mg/kg DM 2.7 2.2 33 3.6

. Magnesia g MgO/kg DM 44 36 54 6.1

. Sodium g Na/kg DM 47 18 0.8 0.7

. Natron g NaxO/kg DM 6.5 22 11 1.1
Compost analysis Eurofins

. DM g/kg product 339 209

. OM % of DM 41.5 62.5 <10

. C-anorganic % 0.6 0.1

. Kali K20 g/kg DM 13.0 16.0

. S-tot g/kg DM 2.5 1.9

. Magnesia MgO g/kg DM 3.5 2.8

. Chloride g/kg DM 5.7 2.6

. pH-KCI 7.0 6.9

. pH-H20 7.4 7.5

. KZK carbonated lime % 4.7 0.7

. EC conductivity mS/cm 25°C 5.9 4.1

. Cadmium mg/kg DM 0.3 0.3 >1

. Chromium mg/kg DM 12.0 8.3 >50

. Copper mg/kg DM 20.0 21.0 >90

. Mercury mg/kg DM 0.0 0.0 >0.3

. Nickel mg/kg DM 6.7 4.9 >20

. Lead mg/kg DM 14.0 13.0 >100

. Zinc mg/kg DM 78.0 76.0 >290

. Arsenic mg/kg DM 3.4 29 >15

. Ash g/kg DM 585 375

. Potassium (K) g/kg DM 11.0 13.0

. Magn. (Mg) g/kg DM 2.1 1.7

When we assume that all worm composts had been digested by the worms and we first focus on the
difference between the Lelystad and Amsterdam composter we can draw some conclusions: the
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Lelystad compost contained less moisture and the (higher) ash content, (lower) OM content, and lower
C/N ratio suggest more breakdown of the input material. N, P, K and Mg contents (different forms)
were all comparable. However, the Lelystad worm compost contained less ammonia, which could be
due to better aeration or better digestion of the food waste, relatively to the Amsterdam worm
compost. It was also found that Lelystad worm compost contained more sodium, chloride, lime and a
higher EC, most likely due to salt in some of the food waste items, such as bread or prepared meals.
Even though the worm composts contained different metals, none of them exceeded limits according
to Uitvoeringsbesluit Meststoffenwet. The pH was comparable for both worm composts.

When comparing the values of the composters to the reference worm composts the following was
seen: DM percentages were in the same range and OM and ash contents were as variable as between
the two composters. Values of N components (including ammonia) were lower in the reference worm
composts, which contained mostly cereal-related streams, and (thus) the C/N ratios were higher. K
and Na were lower in the reference composts, while Mg was higher. The reason for this is unknown,
since the exact composition of the 4 different substrates is also unknown.

Table 6 shows an overview of values from different sources.

Table 6 Chemical composition of different worm composts

Substrate  Unknown Dairy Different types (worm composts from damaged tomato fruits , Food waste

manure winery wastes, olive-mill waste mixed with biosolids, and cattle

manure).

pH 8.1 8.9 7.4-10.4 7.4
EC mS/cm 0.18 2.82 5.9
DM g/kg FW 465 339
C/N 20.9 15.5 8.0
NH4* mg/g <0.1 1.5
DM
N g/kg DM 11-34.6 24 10.1-22.5 20.4
P g/kg DM 4.1-21.9 14.9 2.8
K g/kg DM  3.2-15.7 19.0 9.8
Na g/kg DM 1.3-3.4 14.1 4.7
Zn mg/kg 4-110 78
FW
Cu mg/kg 2.6-4.8 20
FW
Mg g/kg FW 0.9-5.7 2.1

Note: it is not always clear if the data are on dry matter (DM) or on fresh weight (FW) basis. Assumptions were made based on the Materials and

methods sections of the references.

The worm compost from the composter in Lelystad seemed relatively rich in nutrients, and most
values were within the ranges found in literature.

Sherman (2018) mentions target values for worm compost: pH 6.5, EC 150-350, C:N ratio < 30
(preferable 10-20), < 30 % C, Na < 750 ppm, B < 20 ppm, Zn < 300, Cu < 50, Fe < 15,000 ppm, Mn
< 700 ppm, Ca 1-3 %, Mg 0.2-0.8 %, P 0.15-1.5 %, S 0.1-1.0 %, N 1-1.5 % (acceptable is 0.75-3.0
%), K 0.4-2 %. It is not known whether these are based on dry or fresh weight basis, so we cannot
compare them to our analyses (and therefore they were not mentioned in Table 6). In her book she
also mentions analyses of 42 samples of worm compost from food waste, which show a very large
variability (CV between 27 and 164 %).

In addition to the nutrient content, calculations were made on the efficiency of the nitrogen content of
the Lelystad compost. This efficiency is defined as the ratio of the crop nitrogen uptake to the total
input of nitrogen fertilizer. The higher the ratio the better the nitrogen use efficiency. The composts
had at least the same nitrogen use efficiencies as cattle dung slurry (CDS) (Table 7).
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Table 7 Efficiency on arable land, spring
Efficiency N-NH3 (%) 75 75

Content N-NHs (g/kg) 0.5 0.6

Efficiency N-NHs (g) 37.5 45

Efficiency N-org (%) 30 30

Content N-Norg (g/kg) 6.4 3.4

Efficiency N-org (g) 192 102

Total (g) 230 147

1) Handboek Bodem en Bemesting

application

48
1.9
91.2
20
2.1
42
133

The bacterial analyses did not detect any pathogenic bacteria in the mixture of food waste/worm
compost from the Amsterdam composter, or the concentration was below the detection limit (Table 8

& Annex 4).

Table 8 Results of the bacterial analyses in the mixture of food waste/worm compost of the

Amsterdam composter

Listeria monocytogenes Not detected

Salmonella spp. Not detected
Escherichia coli < 10 CFU/g (detection limit)
STEC Not detected
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4 Discussion

Based on the results and daily observations, the contents of the composter contained too much water
and aeration was insufficient. This led to the food waste not being ‘transported’ by the screw to the
bottom of the composter but build-up of a sticky massive moist mass (instead of a drier, crumbly
worm compost). This led to anaerobic conditions which is detrimental for worm survival. In addition,
harvesting of worm compost could not take place. No leachate of the food waste was found in the tray
below the composter during the test and evaporation + diffusion through the composter’s tube wall
was presumably limited, so most moisture remained in the food waste. This was illustrated by the DM
percentages in the food waste at the end (22.7-34.3 %) that were comparable to that at the start (28
%).

The mites must have originated from the worm stock as the food waste added was directly purchased
from the supermarket. What caused the mites to grow in these high numbers is unknown. According
to the worm breeder (Mekelenkamp, 2022a) they can be present in worm cultures but do not interfere
with the worms. Their population size can increase under food shortage conditions, according to the
worm breeder, but this was not the case in the current worm composter. In addition, it is not known
what their effect was on organic waste breakdown and other parameters in the composter.

In this test the food waste (cut and mixed) was preserved at fridge temperature, while in a previous
test the food waste (cut and mixed) was kept at room temperature for longer periods, the
temperature being more representative of a household. The latter however led to a massive ingrowth
of moulds, a very fast decomposition and the waste being no longer suitable for feeding the worms.
When collecting food waste for several days, care should be taken that decomposition processes are
limited: some decomposition benefits worm growth, but foul smells indicate that food wastes are no
longer suitable for feeding the worms. For eventual use of the composter in a real life household
setting, daily operation of the worm composter should be very well described and evaluation of the
conditions in the composter and viability of the worms by checking smells, moisture, moulding etc
should be an important part of the manual. It seems that food waste of 0.5-1 week old can be used
and regular feeding small portions is preferred.

When comparing the composition of the worm compost harvested in this test to values in literature,
they were more or less in the same range. However, worm compost as such is a very variable fertilizer
product, depending on the substrates the worms feed on. No standards for its nutrient contents are
known.

The hole at the bottom of the composter and the material of which the composter was made (recycled
degradable bioplastic) did not result in enough moisture loss. In turn this led to anaerobic conditions
and clogging of the composter, and finally worm death. The composter material could be replaced by
for example a more ‘breathable’ variant, or a perforated bottom plate / hollow central screw axis could
be tested for providing sufficient aeration for the worms to survive.

It is assumed that dead worms likely decompose very quickly into CO2, NH3 and water as a result of
their very high organic matter (and protein) content (~ 88 % of DM). It is unclear which part of the
biomass remains in the composter.

Few worms of both species survived the adverse conditions in the composter. A mix of Eisenia fetida
with Dendrobaena veneta is often advised, as both worm species prefer slightly different feed
materials and colonize different parts of the food waste (D. veneta prefers deeper layers).

In this test, the screw could be turned a little bit regularly (averaging a quarter rotation every six
days) without problems. However, in the first test (preceding the second test described in this report)
bigger pieces in the waste or start soil got stuck between the screw and the wall, as a result of which
the screw could no longer be turned.

Bacterial pathogens were either absent (L. monocytogenes, Salmonella spp., STEC) or below detection

limits (E. coli). In the Netherlands there are limits for certain composts such as Keurcompost
(Beoordelingsrichtlijn Keurcompost, 2021). E. coli should be below 1000 CFU/g and Salmonella should
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be completely absent for example. The worm compost thus complies with these standards. Heavy
metal contents of the worm compost were also (much) lower than the standards for Keurcompost.
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5 Conclusions

Worms can be fed 72.6 % of the food waste produced in a typical Dutch household (@ mix
representative of the food wasted mainly consisting of vegetables, coffee grounds, bread and fruit)
and in addition, some quantities of (egg) cartons and similar materials can also be fed to the
composter.

The approximate FW and DM breakdown percentages of the food waste/start soil were 18.4 and 37.5
% respectively.

Most worms did not survive because of adverse conditions in the composter. There was too high
moisture build-up in the composter and the design should be further improved to allow for more
aeration and the passage of the processed food waste/worm compost out of the reactor. After solving
these issues, the composter is potentially useful for decentralized waste recycling/upcycling.
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6 Recommendations

. Test new designs for improved aeration/ evaporation and downward transport of the food
waste/worm compost

. Optimization of the screw as larger hard pieces (e.g. broccoli stalks) can get stuck between
the screw and the walls and prevent turning

. Be on the safe side with food waste: avoid adding cooked, meat/fish or rotting items. In this
first trial, small amounts of cooked food waste, containing some meat were added. However, even
though this did not seem to cause direct problems, it should be avoided, as in a regular household
these food items are usually discarded in larger amounts incidentally.

. Food pathogens were not found or were below detection limits in the food waste/worm
compost mixture from the Amsterdam composter. Samples from the main composter in Lelystad
described in this report were not analysed for pathogens. In every future test it is advisable to sample
for the presence of food pathogens.
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Annex 1 Data on food waste in Dutch
households

Data were obtained from van Dooren, 2019.

Table A Food waste amounts in the Netherlands (van Dooren, 2019) and selected food
wastes for worm composter. Red = unsuitable (25.6 % of the total fresh weight of food
waste), orange = suitable in small amounts/questionable (18.3 % of the total fresh weight
of food waste), green = suitable (56.1 % of the total fresh weight of food waste)

Avoidable 30.6 55.5
. Bread & bread-based products 21 7.3 13.2 18.3
.+ Daryproducts 15 51 93
. Vegetables 11 3.7 6.7 9.3
. Fruit 9 3 5.4 7.5
. Potatoes 8 2.9 5.3 7.3
.+ Saucesandfas 27 48
|+ Meatand meat products 7 23 42
. Pasta 3 1 1.8 2.5
. Pastry and cake 3 1 1.8
|+ Sweetsandsnacks 2 08 15
. Rice 2 0.8 1.5 2.0
. Unavoidable 24.5 44.5
. Peels and stalks 48 11.8 21.4 29.5
|+ Waxrindsofcheese 1 02 04
. Eggshells 3 0.7 1.3 1.8
. Coffee grounds 33 8.2 14.9 20.5
. Tea bags 2 0.6 1.1 1.5
|+ Meatandfishremains 12 22
I o 0 0.0
o+ Unsortable 18 3.3
. TOTAL WASTE 55.1 100.0

The selection criteria were based on former experiences with worm composting (Elissen, 2022) and on
several references/internet sources (e.g. https://stadswormerij.nl/zelf-aan-de-slag-diy/,
https://wormenhotel.nl/voeren/, https://opgroenevoet.nl/wp-
content/uploads/2021/07/Wormenhotels013-wormen-voeren.pdf, https://balkonton.nl/wp-
content/uploads/2015/01/HandleidingWormenbakvoorwebsite.pdf, https://oudersvannature.nl/wp-
content/uploads/2018/07/Handleiding.pdf).

All ‘green’ and ‘orange’ wastes were selected for the test with the worm composter, to use
as much as possible: 72.6% of the total household food waste (fresh weight based). Only
pastry and cakes were left out. Also, meat was included in very small amounts in some of
the pre-cooked meals that were added to the mix.

The last column shows the mixture of food waste that was applied in the worm composter. In the
Materials and methods section the specific products are described.

For vegetables equal amounts of carrots, potatoes, onions and broccoli were used in the mix. For fruits
equal amounts of bananas, pears, apples and tangerines were used in the mix
(https://mrjuice.nl/blogs/blog/top-10-meest-gegeten-soorten-fruit-in-nederland).
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Annex 2

Analyses of worm compost/food

waste at t=50 in Lelystad composter

0a . Rapport
<~ eurofins PP
Mestonderzoek Eurofins Agro
Postbus 170
Bemestende waarde NL . 8700 AD Wageningen
Compost Lelystad
T monstername: 088 876 1006
T klantenservice: 088 876 1006
E klantenservice. mest@eurofins.com
Uw klanthummer: 8278474 I www_eurofins-agro.com
Acrres WUR PPO
D. Durksz
Edelhertweg 1
8219 PH LELYSTAD
Subsidieverlener:
Onderzoek Onderzoek-fordernr: Datum monstername: Datum verslag: Eurofins Agro, Kortingsregeling
846268/005789626 08-07-2022 03-08-2022 Postbus 170, 6700 AD WAGENINGEN
Compost Lelystad
Resultaat Eenheid Resultaat
weergegeven in
het product Droge stof g ds/kg 338
Ruw as g RAS/kg 208
Organische stof g os/kg 130
Stikstof g N/kg 6,90
C/N-ratio 8
Ammoniak-stikstof g NH,-N/kg 05
Organische stikstof g N-org/kg 6.4
Fosfor g Pikg 0,98
Fosfaat g P,0c/kg 2,24
Kalium g Kikg 33
Kali g K,O/kg 4.0
Magnesium g Ma/kg 0,9
Magnesia g MgQO/kg 1,5
Natrium g Na'kg 1,6
Natron g Na,0l/kg 22
Toelichting De werkingscijfers voor deze mestsoort zijn op de achterzijde vermeld. Indien er geen
mestsoort is opgegeven, zijn er standaard werkingscijffers afgedrukt.
Contact & info Datum ontvangst: 18-07-2022
Dierlijke mestsoort: Wormenmest
Monster genomen door: Derden
Contactpersoon monstername:  Hans Kolk: 0611301436
Na verzending van dit verslag wordt, indien de aard en de onderzoekmethode van het monster dit toelaat,
het monster nog twee weken bij Eurofins Agro voor u bewaard. Binnen deze tijd kunt u eventueel
reclameren en/of aanvullend onderzoek aanvragen.
Pagina: 1 %%%ﬁﬁﬁ’mmﬁﬁﬁm;&nﬂ‘mﬂﬁﬁnng.”uﬁgpiﬁzm Dpsk
Totaal aantal pagina's: 2 @I}\\ Waganingan B siaf e mfa;s?:kauﬁ";a ienmisle schaalike gevo o%m vooraiosiand ~
i . TFSTHN uit het g Ll Van ot o narmens ons verstioie rzoeksresultaten enlof adviszen.
Rapportidentificatie: Buk | 12
846268/005789626, 03-08-2022 ML rotns Agro Testing Wageningen BV i ingescireven n het Ry register voor testaboratona zoals
nader omschreven in de erkenning onder nr. L122 voor uitsluitend de monstememings- enjof de
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Compost Lelystad

Methode

Droge stof

Ruw as Q
Organische stof

Stikstof Q
C/N-ratio

Ammoniak-stikstof
Organische stikstof
Fosfor Q

Q Methode geaccrediteerd door RvA

Em: Eigen methode, Gw: Gelijkwaardig aan,

Em: LDS8

Em: VAS1

afgeleide waarde
MEST-OVB + CFAB cf APOS
afgeleide waarde

Em: NIRS

afgeleide waarde
MEST-OVB + CFASB cf APOS

Cf. Conform

Fosfaat
Kalium

Kali
Magnesium
Magnesia
Matrium
Matron

Alle verrichtingen zijn kinnen de houdbaarheidstermijn tussen monstemame en analyse uitgevoerd.
Het monster is geanalyseerd in het Eurofins Agro laberatorium in Wageningen, tenzij anders is vermeld.

De resultaten hebben uitsiuitend betrekking op het aangeleverde materiaal, dat Eurofins Agro heeft ontvangen en in behandeling is
genomen op 18-07-2022 en daarmee op het geanalyseerde monster. Nadere omschrijving van de toegepaste monstername en analyse

methoden is te vinden op www eurofins-agro.com

P uitgedrukt als PO

Em: NIRS

K uitgedrukt als K,0

Em: CFAS:(Gw MEN 6966)
Mg uvitgedrukt als MgQ
Em: CFAS:(Gw NEN 6966)
Ma vitgedrukt als Ma,0

Werkingscijfers Stikstof Fosfaat Kali
grasland
Snede na aanwending 1€ overige 1¢ overige 1e overige
Bovengronds
werking minerale stikstof (%) 22 100 0 100 0
werking organische stikstof (%) 6 18
Stikstof Fosfaat Kali
bouwland
Jaar na aanwending 1€ overige
Bovengronds
werking minerale stikstof (%) 75 60 40 100
werking organische stikstof (%) 30
Toelichting De werkingscijfers bouwland gelden wanneer de mest in het voorjaar wordt aangewend

Bij najaarstoediening bedraagt de werking circa 25% van de totale hoeveelheid stikstof.

werking minerale stikstof = % werking van het gevonden resultaat stikstof-ammoniak (N-NH-)
werking organische stikstof = % werking van het gevonden resultaat stikstof-organisch (N-org)

Voor het bepalen van de totale stikstofwerking moet de werking van het
minerale en organische deel worden opgeteld.

De totale werkzame hoeveelheid is als volgt te berekenen:

gehalte x werking x DM-qift

Pagina: 2

Totaal aantal pagina's: 2
Rapportidentificatie:
846268/005789626, 03-08-2022
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<= eurofins Rapport

Ewal'rleitsunderzoek Eurofins Agro
ompost ostbus 1 )
Cnmg ot Lelystad ML - 6700 AD Wageningen
T monstemame: 088 376 1003
T klantenservice: 083 876 1006
E Kantenservice mest@eurafins.com
Uw klantnummer: 6278474 | www eurofins-agro.com
Acrres WUR PPO
D. Durksz
EdelhermEEE
8219 PH YSTAD
Subsidieveriener:
Onderzoek Analyse-londemurmmer: Draturn werslag: Eurcfins Agro, Kortingsregeling
20 ZEFE2 34500578157 03-08-2022 Postbus 170, 6700 AD WAGEMNINGEN
Type monster: Datum monstername Diabum ontvangst
Compost (owerig) 08-07-2022 15-07-2022
Compost Lelystad
Resultaat Eenheid Resultaat Toetswaarde Resultaat in produkt (gikg)
betg"aslztldri?nrg%ns Diroge stof g.-:kg product 330
Eﬁa% = Huw as gkgds 585
vermelde nomnen Ong. stof % van de ds 41,5 10.0
Kalium (K) gkgds 11
Kali (K-0) g'kg ds 13 4.4
Zwavel (3] kg ds 5 0,8
Magnesium (Mg) kg ds 21
Magnesia (MgQ} gkgds 5 1.2
Chloride kg ds 5.7
Zuurgraad (pH) 7.0
pH-water T4
C-anorganisch e 0.57
Koolzure kalk g 47
Geleidingsvermogen mSfem 25°C 5.9
Cadrmium (Cd) mg'kg ds 0,28 1.00
Chroom {Cr) mg'kg ds 12 50
Kooper (Cu) mg'kg ds 20 a0
Kwik (Hg) mg'kg ds 0,04 0.30
Mikkel [Mi} mg'kg ds 6,7 20
Lood (Ph) mg'kg ds 14 100
Zink {Zn) mg'kg ds TE 290
Arseen (As) mg'kg ds 34 15
Toelichting Die vermelde toetswaarden staan wermeld in de Uitvoeringsbesluit Meststoffenwet.
Contact & info  Monster genomen door: Derden

Contactpersoon monstermame:  Hans Kolk: 0611301436

MNa verzending van dit verslag wordt, ndien de aard en de onderzoeksmethode van het monster dit toelaat, het monster nog twee
weken bij Eurcfins Agro voor u bewaard. Binnen deze tijd kunt u eventussl reclameren enfof aanvullend cnderzoek aanvragen.
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Compost Lelystad

[Droge ool " Em: L5

Fuw az a Em: WAE1

Org. sioT a Em: WAE1

Kalum (%) " Em: IGF2:Gw NEN B385)

Kal (K00 Figsieide waaTe

D (3 - Em: ETTEAGT NEN 17254-2)
Magre=sium (Mg) " Em: ICF2:Gw NEN B385)
Magreesia (Mg aigeiside waade

Chioride " Em: WTR1

Zuungraad (pH) a FHK1: CYNEN 12010350
pH-wabsr " Em: PHWME

C-anomganisch CANE: CTMNEN-15335
Kooizre kak

CaisdingEvermogen B Em: GVME

Cadtmium (Cd) ar Em:KMNGICTCESSaIRRNIT)
Chroom {Cr) ar Em:KMNGCECESESIREENIT)
Kaoper {Cul ar Em:KMNGCECESESIREENIT)
Kl Ha) ar Em:KMNGCECESESIREENIT)
Hikksd (K} a" Em:KMNGICCESESIRERNTT)
Lood {PE) a- Em:KMNGCT.CESESIESENIT)
Znk (Zni) a- Em:KMNGCT.CESESIESENIT)
Arsesn [As) a- Em:KMNGCT.CESESIESENIT)

=] Wethode geaccnedibeend door Rk
Em:  Egen methoads, Gw: Gel]owaandy aan, Cf: Conform
- Ef] deze vermichiing ks de gesteide houwdbaarteidsisrmin ussen monsb=mame en analyse cverschreden,
D hee mogeilk de berouwbaarheid van het resulisat beThiced.
Het monster s geanaiysesrd In het Eurchins Agro kboraborur In Wageningan, tenz] anders s vemeid.
Do resultaten habien v o het mmvansie dat Eurofis Agro hess ontvangen en b behandeing Is
genomen op 1S-I7-2I22 &n dasrmes op Fet geanalysesme monster. Madens omschriving vwan de insgepasts monsbermame &0 snaiyse
misthoden s b vindEn of W SN s-agIo. oom
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Annex 3

waste from Amsterdam composter

Analyses of worm compost/food

o H Rapport
<= eurofins pp
Mestonderzoek Eurolﬁns f«}g[;o
osthus
Bemestende waarde NL - 6700 AD Wageningen
Compost Amsterdam
T monstername: 088 876 1006
T klantenservice: 088 876 1006
E klantenservice. mest@eurofins.com
Uw klanthnummer: 8278474 | www_eurofins-agro.com
Acrres WUR PPO
D. Durksz
Edelhertweg 1
8219 PH LELYSTAD
Subsidieverlener:
Onderzoek Onderzoek-fordernr: Datum monstername: Datum verslag: Eurofins Agro, Kortingsregeling
846269/005789627 08-07-2022 25-07-2022 Postbus 170, 6700 AD WAGENINGEN
Compost Amsterdam
Resultaat Eenheid Resultaat
weergegeven in
het product Droge stof g dsikg 224
Ruw as g RAS/kg a1
(Organische stof g oslkg 133
Stikstof a Nikg 397
CIN-ratio 15
Ammoniak-stikstof g NH3-N/kg 0,6
Organische stikstof g N-org/kg 34
Fosfor q Pfkg b5
Fosfaat a P,0glkg 1,26
Kalium g Kikg 1,7
Kali a K,OMkg 2,0
Magnesium g Malkg 05
Magnesia g MgO/fkg 08
Natrium g Nalkg 04
MNatron g Na;O/kg 05
Toelichting De werkingscijfers voor deze mestsoort zijn op de achterzijde vermeld. Indien er geen
mestsoort is opgegeven, zijn er standaard werkingscijfers afgedrukt.
Contact & info Datum ontvangst: 18-07-2022
Dierlijke mestsoort: ‘Wormenmest
Monster genomen door: Derden
Contacipersoon monstername:  Hans Kolk: 0611301436
Ma verzending van dit verslag wordt, indien de aard en de onderzoekmethode van het monster dit toelaat,
het monster nog twee weken bij Eurofins Agro voor u bewaard. Binnen deze tijd kunt u eventueel
reclameren enfof aanvullend onderzoek aanvragen.
pagina: 1 2 m?m“ﬁmﬁéﬁ”aﬁ“ﬁﬁ‘mm F N SOTWBT Vi Beai, Op Verzoek
Totaal aantal pagina's: 2 Elk\ rvagem%ef i gt = o vl sorn . EJD"@’EE;-?G@ rort

Rapportidenfificatie:

846269/005789627, 25-07-2022
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Compost Amsterdam

Methode Droge stof Em: LDS8 Fosfaat P uitgedrukt als P,0,
Fuw as Q Em: VAS1 Kalium Em: NIRS
Organische stof afgeleide waarde Kali K uitgedrukt als K0
Stikstof aQ MEST-CVEB + CFAB cf APDS Magnesum Em: CFAS:(Gw NEN 8938)
CiM-ratio afgeleide waarde Magnesia Mg witgednukt als MgQ
Ammoniak-stkstof Em: NIRS Matrium Em: CFAS:(Gw NEM 8988)
Organische stikstof afgeleide waarde Matron Ma witgedrukt als Na,0
Fosfor Q MEST-OVE + CFAS cf APDS
Q Methode geaccrediteerd door RvA
Em: Eigen methode. Gw: Geljkwaardig aan. Cf: Conform
Alle vermichtingen zjn binnen de houdbaarheidstermijn tussen monstemame en analyse vitgevoerd.
Het monster is geanalyseerd in het Ewrofins Agro laboratorium in Wageningen, tenzj anders is vermeld.
Dee resultaten hebben witshuitend betrekking op het aangeleverde materiaal, dat Ewrcfins Agro hesft entvangen en in behandeling is
genomen op 18-07-2022 en daarmee op het geanalysserde monster. Naders omschrijving van de toegepaste monstemame en analyss
miethoden is te vinden op www.surofins-agro.com

Werkingscijfers Stikstof Fosfaat Kali

grasland
Snede na aanwending 1= overige 1= overige 1 overige
Bovengronds
werking minerale stikstof (%) 22 [} 100 0 100 0
werking organische stikstof (%) [} 18

Stikstof Fosfaat Kali

bouwland
Jaar na aanwending 1e overige
Bovengronds
werking minerale stikstof (%) 75 60 40 100
werking organische stikstof (%) 30

Toelichting De werkingsciffers bouwland gelden wanneer de mest in het voorjaar wordt aangewend.

Bij najaarstosdiening bedraagt de werking circa 25% van de totale hoeveelheid stikstof.

werking minerale stikstof = % werking van het gevonden resultaat sti kstof—ammoﬁiak (N-MNH3)
werking organische stikstof = % werking van het gevonden resultaat stikstof-organisch (N-org)

Yoor het bepalen van de totale stikstofwerking moet de werking van het

minerale en organische deel worden opgeteld.

De totale werkzame hoeveelheid is als volgt te herekenen:

gehalte x werking x DM-gift

Pagina: 2

Totaal aantal pagina's: 2
Rapportidentificatie:
846269/005789627, 25-07-2022

wpPr-0T 966 | 29



<~ eurofins

Kwaliteitsonderzoek

Compost

Composter Amsterdam Comp

Uw Klantnummer: 8278474

Acrres WUR PPO
D. Durksz
Edelhertweg 1

8219 PH LELYSTAD

Onderzoek Analyse-fordermummer:
2022902344/005789156

Type monster:

Datum verslag:
04-08-2022

Datum manstername:

Rapport

Eurofins Agro
Postbus 170
ML - 6700 AD Wageningen

T monstername: 088 876 1006

T klantenservice: 088 876 1006

E klantenservice.mest@eurofins.com
I www_eurofins-agro.com

Subsidieverlener:
Eurofins Agro, Kortingsregeling
Postbus 170, 6700 AD WAGENINGEN

Diatum ontvangst:

Compost (overig) 08-07-2022 15-07-2022
Composter Amsterdam Comp
Resultaat Eenheid Resultaat Toetswaarde Resultaat in produkt {g/kg)
bepaald in het Dro e stof kg product 209
e85 e rwp g as gmg gs 375
verme dpé normen(]rg stof % van de ds 625 10,0
Kalium (k) alkg ds 13
Kali (K;0) g/kg ds 16 33
Zwavel (S) aglkg ds 19 04
Magnesium (Mg} o/kg ds 1.7
Magnesia (Mg0) g/kg ds 28 0,58
Chloride g/kg ds 26
Zuurgraad (pH) 6.9
pH-water 75
C-anorganisch % 0,08
Koolzure kalk % 07
Geleidingsvermogen mSicm 25°C 41
Cadmium (Cd) ma'kg ds 0,32 1,00
Chroom (Cr) mo/kg ds 83 50
Koper (Cu) mo/kg ds 21 G0
Kwik (Hg) ma'kg ds 0,04 0,30
Nikkel (Ni) mg/kg ds 49 20
Lood (Pb) ma/kg ds 13 100
Zink (Zn) mo/kg ds 76 290
Arseen (As) ma/kg ds 28 15
Toelichting De vermelde foetswaarden staan vermeld in de Uitvoeringsbesluit Meststofienwet.
Contact & info Monster genomen door: Derden

Contacipersoon monstemame:  Hans Kolk: 0611301436

Na verzending van dit verslag wordt, indien de aard en de onderzoeksmethode van het monster dit toelaat, het monster nog twee

weken bij Eurofine Agro voor u bewaard. Binnen deze tijd kunt u eventueel reclameren enfof aanvullend onderzoek aanvragen.

Pagina: 1
Totaal aantal pagina's: 2
Rapportidentificatie:

902344/005789156, 04-08-2022
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Composter Amsterdam Comp

Methode

Droge stof " Em: LDS2
Ruw as Q* E:
QOrg. stof [*h E A5

Kalium (K) . Em: ICPZ:{Gw NEN 6366)
Kali (K,0) afgeleide waarde

Zwavel (5) ! Em: STTE:(CFNEN 17284-2)
Magnesium {Mg) : Em: ICFZ:(Gw NEN G066)
Magnesia (MgQ) afgeleide waarde

Chloride : Em: WTR1

Zuurgraad (pH) Q: PHK1: CF MEN IS0 10300
pH-water " Em: PHW4

C-anorganisch CANB: CfNEM-15236

Koolzure kalk

Geleidingswermogen " Em: GVM3

Cadmium (Cd) Q:* EmKNWB({CFCSS990258/027)
Chroom (Cr) Qr Em:KNWE(CECS5000258/027)

Koper (Cu) Q* Em:HKNWE(CF.CS5000258/027)
ik (Hg) Q* Em#KNW8(CF.CSS900258/027)

i) Q* Em-KNWB(CECS5080258/027)

Lood (Pb) Q* Em:#KMW8(CF-CSS900258/027)
Zink (Zn) Q* EmKMWG(CF.CS5900258/027)
Arseen [As) Q* Em-KNWB(CFC55080258/027)

Q Methode geacereditesnd door RvA
Em: Eigen methode. Gw: Gelijkwaardig aan, Cf: Conform
* Eij deze vemichting is de gestelde houdbaarheidstermijn tussen monstemame en analyse overschreden.
Dit heeft mogelijk de betrouwbaarheid van het resultaat beinvioed.
Het monster is geanalyseerd in het Eurofins Agro laboratorium in Wageningen, tenzj anders is vermeld.
De resultaten hebben uitshuitend betrekking op het aangeleverde materiaal, dat Evrofins Agro hesft ontvangen en in behandeling is
genomen op 15-07-2022 en daarmee op het geanalyseerde monster. Naders omschrijving van de toegepaste monstemame en analyse
methoden is te vinden op www.eurofins-agro.com
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Annex 4
of worm compost/food waste mixture
from Amsterdam composter

<% eurofins Analyserappor

Analyses of bacterial pathogens

Monsternummer 893-2022-00079604 Datum 29/09/2022 Pagina 1/1
Analyserapport AR-22-7V-017848-01 / 893-2022-00079604
IRHTTRITT Wageningen Plant Research

Ter attentie van Mevr. Hellen Elissen
Droevendaalsesteeg 1
6708PB Wageningen
NEDERLAND

Email hellen efissen@wurn

Onze referentie : 893-2022-00079604  AR-22-2N-017B48-01 Type : EX
Identificatie van het 1. Worm compost 250 g
analysemonster Amsterdam composter bacteria
Diatum ontvangst : 15002022 Diatum aanvang analyses : 150202
Gevraagde analyses - ZVMI3: Listeria monocytogenss
UM Salmonella spp.
ZVMIS: STEC
ZVMIB: Escherichia coli
Maonsternamer Unknowe (extem) Diaturn monstername 05092022
Monsteromschrijving Compost
Microbiclogical Analysis Resultaten
VM3 ext  Listeria monocytogenes  Methode - 150 11280-1:1996 (Enumeratie-kweekmedia techiek {spiraal plaat))
[#  Lstera monocytogenss Mt aangetoond kvefg
V4 ext  Salmonella spp.  Methode : 150 85731 (Enumeratie-kweekmedia techiek (spiraal plaat))
#  Samonslia sop. Mist aangetoond kveig

ZVMIE ext Escherichiacoli Methode : Eigen methode, Enumeratiekoweekmedia techiek [spiraal plaat) (Enumeratie-kweckmedia
techick spiraal plaat])

[# Escherichiacoil <10 kveig
Fesultaten
IVMIS  ext STEC Methode : ISOTS 1436 [Real-time PCR)
(% Shigaiodneproducerends e-coil Mgt aangetoond  kvedg
HANDTEKENING
Miels Martha

BUC Manager Contaminants

Rapport elektronisch gevalidesnd door Syfvia Capet

TOELICHTING

Dit certificaat mag nist worden gersproduceend tenzij in zijn geheel, zonder schriftelijk toestermming van het Isboratoriem. De analyseresultaten
helbben betrekking op het monster zoals dit is ontvangen.

De mestonzekerheden van de analysemethoden zijn opvraaghbaar bij de afdeling ASM. Opinies en interpretaties in dit cerificaat vallen buiten de
scope van de accreditatie

D analysemonstens) worden 91 dagen na ontvangst bewaard

D= analyse waarkij achier de referentiemethode -M staat moet worden gelezen als geljbwaardig aan de genoemde referentiemethode

De testen geidentificeerd met het symbool "ext” zgn wigevoend onder subcontracting naar een laboratorium buiten de Eurcfins groep. Het symbool
[#) identificeert testen uitgevoend zonder accreditatie in dit laboratorium

Eurofing Lab ZBM‘IM-‘H.BM [LZV] BV, E}t ﬂh‘_w&w
ML-4564 TC Grasuw contaminantsbrideurine. com
NEDERLAND hitps- e eurofinsoodiesting.ni
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improye the
quality of life

Wageningen University & Research
Open Teelten

Edelhertweg 1

Postbus 430

8200 AK Lelystad
T(+31)3202911 11

www.wur.nl/openteelten
Report WPR-OT 966

De missie van Wageningen University & Research is ‘To explore the potential of
nature to improve the quality of life’. Binnen Wageningen University & Research
bundelen Wageningen University en gespecialiseerde onderzoeksinstituten van
Stichting Wageningen Research hun krachten om bij te dragen aan de oplossing
van belangrijke vragen in het domein van gezonde voeding en leefomgeving. Met
ongeveer 30 vestigingen, 7.200 medewerkers (6.400 fte) en 13.200 studenten
en ruim 150.000 Leven Lang Leren-deelnemers behoort Wageningen University &
Research wereldwijd tot de aansprekende kennisinstellingen binnen haar domein.
De integrale benadering van de vraagstukken en de samenwerking tussen
verschillende disciplines vormen het hart van de unieke Wageningen aanpak.






