ORIGINAL ARTICLES AAEM

Ann Agric Environ Med 1997, 4, 39-43

HEALTH RISKS DUE TO EXPOSURE TO BIOLOGICAL AGENTS DURING REMOVAL
OF ORGANIC WASTE. A SURVEY OF GAPS IN KNOWLEDGE*

Hester R. van Yperen, Angélo L.M. Rutten

BKH Consulting Engineers, Delft, The Netherlands

Van Yperen HR, Rutten ALM: Health risks due to exposure to biological agents during
removal of organic waste. A survey of gaps in knowledge Agric Environ Med
1997,4, 39-43.

Abstract: Following questions in the Netherlands Parliament, BKH Consulting
Engineers was commissioned to make an inventory of the information available on
health risks due to biological agents during the removal and composting of organic
waste. A literature study was performed and experts in the field were interviewed. Four
risk groups were distinguished: households, waste collectors, workers at transfer and
transport companies, and workers at composting facilities. No information was found
on exposure or health effects in households. Though no risks are to be expected, it is
recommended to perform an explorative study to confirm the low risk level. It is
concluded that exposure of waste collectors may be high, and health risks may exist. It
is recommended to study this group further, comparing different techniques of waste
collection. Data on workers at composting facilities indicate high exposure to biological
agents, and possible exposure related effects. It is recommended to study this group
further by comparing different composting techniques. No information was found on
exposure and health effects in workers at transfer and transport companies. It is
recommended not to study this group separately, but to extrapolate data from the
information available for waste collectors and workers at composting facilities.
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INTRODUCTION inventory was going to be made in close co-operation
with the Minister of VWS and the Minister of Social
In the Netherlands, starting from January 1, 1994, it ha&dfairs and Employment (SZW). Fundamental question of
been compulsory for local governments to collect organthis inventory was:What are the health risks due to
waste separately from other types of household waste.liological agents during the removal of organic waste?
August 1995, questions in Parliament were directethe purpose of the inventory was to indicate whether
towards the Minister of Housing, Spatial Planning andufficient knowledge is available to answer the following
Environment (VROM) and the Minister of Health,questions: (1) what are the health risks for the identified
Welfare and Sports (VWS). The questions concernagoups at risk; (2) which additional research is required;
health risks related to the presence of moulds and thaimd (3) which measures can be taken to reduce the
products in organic waste bins. The concern was basedpmossible risks. Ministries should be able to translate the
several publications in non-specialist literature antksults of the inventory into practical measures. The
newspapers, suggesting health effects in people handlingentory was carried out by BKH Consulting Engineers
organic waste. The Minister of VROM indicated that amuring January and February 1996.
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Figure 1. Risk groups in organic waste removal.

MATERIALS AND METHODS technique has been used, in which the opinions of experts
on statements and provisional recommendations were asked.
People possibly at risk were identified by making aifhe experts were also asked to give their opinion on the
overview of the process of organic waste removal basgdality of the available literature and its relevance for
on information obtained from several organisations. Foanswering the fundamental question of the Ministries.
groups at risk were identified: (1) the general public th&tatements and provisional recommendations have been
separates organic waste from other types of waste in thegformulated and final conclusions and recommendations
homes (further referred to as households), (2) wagtave been made.
collectors, (3) workers at waste transfer companies and
transport companies, and (4) workers at waste composting RESULTS AND DISCUSSION
facilities (Fig. 1). People with malfunctioning immune systems
and allergic and asthmatic people form a separate risk group.The major results from this literature survey are:

For each group, situations with possible exposure toa table illustrating the gaps in the knowledge, i.e. the
biological agents in organic waste were identified. Also, subjects on which no literature was found (summarized
factors were identified that may influence the growth of in Table 1);
microorganisms in organic waste and the formation of a literature list of 45 references (cf. appendix);
decomposition products. e a set of statements and a set of final conclusions and

To establish present knowledge, the following sources recommendations.
were consulted: Scientific literature was collected by All results are included in a report for the Ministries
means of an on-line literature search and by searchifid.
files at the Ministries of VROM, VWS and SZW. Also, No legal occupational exposure limits are available for
literature was obtained from several experts in the fieldxposure to microorganisms and their decomposition
The available literature was screened, divided intgroducts. As the relation between exposure to biological
categories and presented in a table. Thus, gaps afents in organic waste and health effects is not clear, it is

knowledge can be identified (Tab. 1). not possible yet to draw quantitative conclusions on the
For all four risk groups an inventory was made of: health risks due to biological agents during the removal of
. data on exposure in several situations: organic waste. The amount of data is limited, and in some

. measurements of dust, aerosols, fungi, bacteri ases the quality of the studies is poor. Furthermore, as

endotoxins, glucans and volatile organic compounds; Stated by the experts, differences in methodology does not

. . o allow comparison of the results between studies.
' fac.to.rs influencing growth._tlme, temperature, water Although exposure to microorganisms may also occur
activity, pH, oxyg_en,.C/N rgno, co_mpeﬂﬂon, SUl:)Strate’from contaminated skin and clothes, it is striking that
* reported complaints: malaise, fatigue, headache, fevery oo is the only exposure route studied in the

muscular pain and joint pain, gastrointestinal, o.onia fiterature.

complaln_ts, Irritation _Of skin and mucosa, coughing, Because of high variability in exposure measurements
chest pain, foul smell . . it is not possible to differentiate between exposure to
* measured effects: IgG, IgE and eosinophils in serumgigiogical agents in organic waste and other types of
asthma, bronchitis, alveolitis, Organic _Dust ToXiG,ousehold waste. This means it is not possible to
Syndrome (ODTS), results of lung function tests angiterentiate between risks related to removal of organic
skin prick tests; waste and those related to the removal of unsorted
* special groups with possible increased risks becausergfysehold waste. Also, due to the scarcity of data the
immunodeficiency, allergic predisposition etc. influence of the factor time (the “age” of the organic
Based on the collected data, statements and provisiomaste) on the exposure to biological agents could not be
recommendations for future research were drafted. Boglvaluated. This conclusion is quite remarkable, because it
statements and provisional recommendations have beergenerally assumed that the older the organic waste, the
presented to Dutch experts in the field. An open interviemore microorganisms it contains.
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Table 1. Summary of availability of literature on health risks for various risk groups: - no references found; * 1-2 references; ** 2-8 references;
*** more than 8 references.

Households Collectors Transfer/transport Composting
Organic Other Organic Other Organic Other Organic Other
waste waste waste waste waste waste waste waste
types types types types
Exposure situations - - * * * * *k *x
Measurement Dust - - * * - * * *hk
Aerosol - - - - - - R *
Fungi * - * * - * ok ok
Bacteria * - * * * * ok ok
Endotoxin * - * * - * * -
Glucan - - - - - - - -
vocC - - * * - . R *
Factors Time * * - - - - - -
Temperature * - * * R _ * *
Water activity - - - - - - - -
pH * - - - - - - B
Oxygen - - - - - - - -
CIN - - - - - - - -
Competition - - - - - ; * *
Substrate - - - - - - - -
Complaints Fatigue, headache - - * - - R _ *x
Fever - - * - - R R *kx
Gastrointestinal - - * * - * _ ok
Mucosal irritation, cough - - * * - * - *okok
Muscles, joints - - * * - R - *
Foul smell * - - - - - - -
Effects 1gG, IgE, eosinophils - - - - - - - *x
Asthma - - - - - - . *x
Aspergillosis - - - - - i R *
Lung function - - - - - R . *x
Bronchitis - - - * - R R *k
Alveolitis - - * - . - *
ODTS - - - - - . - **
Skin prick, histamine - - - - - - - *k

Increased risk - = - - - - - -

Hardly any data are available on exposure and healffological agents and their products in relation to other
effects in households. However, experts do not expect theurces in households.
risks in households to be high. Should the Ministries plan The few data on exposure and effects during waste
to perform further studies, it is relevant to consider theollection, as well as the opinion of experts indicate that
contribution of organic waste to the total exposure texposure in this group is expected to be high, and that
health effects may occur.
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As hardly any data were found on exposure and healtticommended, for practical reasons, not to study this
effects in workers at waste transfer and transpogroup separately at the moment, but to extrapolate data
companies, no conclusions can be drawn. It is to B®m information from (future) studies among waste
expected though, that exposure situations in this group a@lectors and workers at waste composting facilities.
comparable to those in waste collectors and workers atData on exposure and health effects in workers in
composting facilities. composting companies indicate that exposure to biological

Most of the available data concern exposure and heattbents is high, and that health effects occur. It is
effects in workers in waste composting facilities. Not alecommended to perform further studies, but these should
data concern organic waste. Based on the available da&a directed towards reaching practical solutions and
and the opinion of experts, it is concluded that exposuneaking choices in techniques, rather than towards
of these workers is high and exposure related effects a@lection of more numerical data.
to be expected. In future studies, it is recommended to pay special

As no data were found on groups with an increasexdtention to groups with a possible increased risk.
risk, no conclusions can be drawn. It is suggested
however, that an allergic or asthmatic disposition can Acknowledgement

Increase the susceptibility to effects of exposure to The authors wish to thank the experts who were interviewed,
biological agents. and all others who gave information on the subject during the
study.

CONCLUSIONS
REFERENCES

At this moment it is not possible to draw quantitative 1 van y HR. Rutten ALMGezondheidsrisi Biologisch
; ; ; ; ; . Van Yperen HR, Rutten 5ezondheidsrisico's van Biologische
conclusions on the health risks of biological agents dun%entia bij de Verwijdering van Gft-afval, Inventarisatie van de

the removal of organic waste. Also, it is not possible t8jpematiek (Health risks due to biological agents during the removal
differentiate between the risks related to removal @f organic waste). BKH Consulting Engineers, Delft 1996.

organic waste and those related to the removal of other

types of household waste. The influence of the factor time

(the *age” of the organic waste) on the exposure to APPENDIX
biological agents could not be evaluated. General
recommendations include standardisation of research References in the report

methods of exposure and effects of biological agents;
research on the importance of other exposure routes thammelsfoort LGPM van, Heederik DJ3ezondheidsrisico's door
inhalation: research on the influence of several factoRdootstelling aan Biologische Agentia in de Arbeidssituadimistry of

. cial Affairs and Employment, S 172-175. The Hague 1994.
(.. time and temperature) on the growth of and expos %Amelsfoort LGPM van, Heederik DJJ, VerslootBrootstelling aan

tp _biomgical agents in biOW_aSte; and the formu!ation Qiologische Agentia bij Werknemers in de HuisvuilverwerKifigistry
limit values for the occupational exposure to biologicadf Social Affairs and Employment, S 172-174. The Hague 1994.
agents and their decomposition products. Bogart HGG van derDe Champignonkwekerslorithesis, University

More specific recommendations to the MinistrieS Nimegen. Nijmegen 1990 N _ .
include the following: Brown JE: Hypersensitivity pneumonitis from residential composting:

. residential composter's lunfgan Allergy Asthma Immunit®95,74, 45-47
Because hardly any data are available on exposure an@iark CS, Rylander R, Larsson L: Levels of Gram-negative bacteria,

health effects in households, it is recommended #spergillus fumigatusdust and endotoxin at compost plantsppl
perform an explorative and practical study in this grou;ﬁnv'm”kM'CVOb'0'1|983r45r 1501'1:'05 . d 4
The contribution of organic waste to the total exposure tg Poekes Get al: EC research project: Disease and waste dust

. . . . . exposure. Nasal lavage fluid analysis in waste dust-related airway
biological agents and their products in relation to oth&ftammation (undated)
sources in households should be included. Dongen J van, Steenbekkers Sezondheidsproblemen en het

Although scarce, data on exposure and health effe@gnenmilieu in WoningeNIPG-TNO, Leiden 1993 _
during waste colection suggest possile healt rsks [ CEIeS 1. S rrelr S coeston e
this group. It is recommended to perform fu_rther studie " Gottlich E: Fungal spores in working places at biological waste
Methods should be Useq that a_”OW comparison _Of resuff8atment plants. First International Symposium: “Biological Waste
to those of other studies being carried out in wastéanagement - A wasted chance?”, Lecture S47 (undated)
collectors. The studies should be aimed at providing Gravesen S: Allergic and non-allergic manifestations related to
practical solutions for reducing exposure, for instance Byf0°" fungal exposure. Management of cases (undated), 241-248

. . . . Haines J: Aspergillus in compost: straw man or fatal fliecycle

comparing different techniques of waste collection. 1995, April, 32-35

Hardly any data are available on the exposure andHeida H, Bartman F, van der Zee SC: Occupational exposure and
health effects in waste transfer and transport. Becauseingpor air quality monitoring in a composting facilithm Ind Hyg
similarities of operations performed by this group and bfssoc 199556, 1, 39-43

. = ) nformatiecentrum Preventie en Hergebruik (IPStat t
waste collectors and workers at waste composting famht@&Qﬁéﬂ:%'gﬁﬁ vaDooe e 08 Uneoht 1595803 Hsrapportage

exposure and effects are expected to be comparable. It isformatiecentrum Preventie en Hergebruik (IPSfatusrapportage
Gft-inzameling en Verwerkin@ocument 95-10. Utrecht 1995



Health risks and organic waste removal 43

Jager E, Riiden H, Zeschmar-Lahl B: Kompostierungsanlagen, 2. Poulsen OM, Breum NO, Ebbehgj N, Hansen AM, Ivens Ul, van

Mitteilung: Aerogene Keimbelastung an verschiedenerelieveld D, Malmros P, Matthiasen L, Nielsen BH, Nielsen EM,

Arbeitsbereichen von Kompostierungsanlagél Hyg 1994, 196,  Schibye B, Skov T, Stenbeek El, Wilkins KC: Sorting and recycling of

367-379 domestic waste. Review of occupational health problems and their
Jager E, Zeschmar-Lahl B, Riiden H: Mikrobielle Belastung der Lufiossible causeSci Tot Envirorl995,168 1, 33-56

an verschiedenen Arbeitsbereichen in Wertstoffsortieranlagéth und Reijenga FA, Kreuzberg GBtandboek GftNovem b.v 1991

Abfall 1995,3, 186-192 Reiss J: Moulds in containers with biological wast&robiol Res
Jager Eet al: Mikrobiologische Aspekte bei Sammlung, Lagerung1995,150, 93-98

und Transport von Haushalts und Haushaltsnassabfébédlwirtschafts Samson RAet al: Introduction to Food-borne FungiCentraal

Journal1991,4, 188-193 Bureau voor Schimmelcultures, Baarn, The Netherlands. 1995

Leeuwingaet al: Blootstellingsmetingen naar Biologische Factoren Scherer P: Entomological and bacteriological investigation of six
in een Composteringsinrichting_andbouwuniversiteit Wageningen, kinds of urbanic waste with respect to 1 or 2 weeks collection

Wageningen 1994 frequency. First International Symposium: “Biological Waste
Lundholm M, Rylander R: Occupational symptoms among composfanagement - A wasted chance?”, Lecture S5 (undated)
workers.J Occup Med. 980,256, 256-257 Sigsgaard TOrganic Dust and Respiratory Symptoms in Selected
Malmros P: Occupational health problems owing to recycling ofndustrial Environmentsinstitut for Epidemiologi og Socialmedicin,
waste (undated) Report nr. 5, University of Aarhus, Denmark (undated)
Malmros P, Sigsgaard T, Bach B: Occupational health problems due Sigsgaard Tet al: Lung function changes among recycling workers
to garbage sortingVaste Manag Rek992,10, 227-234 exposed to organic dugtm J Ind MedL994,25, 69-72

Millner PD, Olenchock SA, Epstein E, Rylander R, Haines J, Walker Sigsgaard T, Malmros P, Nersting L, Petersen C: Respiratory disorders
J, Ooi BL, Horne E, Maritato M: Bioaerosols associated with compostirand atopy in Danish refuse workefsn J Respir Crit Care Meil994,

facilities. Compost Science and Utilizatid894,2, 4, 6-57. 149, 1407-1412
Millner P: Bioaerosols and composting: analysis of health impacts. Sigsgaard T, Abel A, Donbaek L, Malmros P: Asthma, hyperreactivity,
Biocycle1995, January, 48-54 and ODTS among recycling workerSur Resp J1992, 5 Suppl., 15
Mossel DAA et al: Essentials of the Microbiology of Foodbohn  August, 407s
Wiley & Sons Ltd 1995 Sigsgaard Tt al: Ophobning af Luftvejslidelser Blandt Ansatte paet

Ministry of Housing, Spatial Planning and Environmetaindboek Nyopfart Affaldssorteringsanlaggummary in English). UGESKR 1990,
Composteren en Vergisten van Gft-affalblicatiereeks afvalstoffen, nr 152 35, 25 August, 2485-2488

1991/2. The Hague 1991 Sigsgaard T, Bach B, Malmros P: Respiratory impairment among
Ministry of Social Affairs and Employmentlationale MAC-lijst workers in a garbage-handling plaAtm J Ind Medl990,17, 92-93
1995.P 145. The Hague 1995 Tongeren MJA van, Heederik DJInderzoek Naar de Blootstelling

Nersting L, Malmros P, Sigsgaard T, Petersen C: Biological healtian Biologische Factoren in een Compost-zeeffabridiistry of
risk associated with resource recovery, sorting of recycle waste aBdcial Affairs and Employment, S 172-179. The Hague 1994
compostingGrana1991,30, 454-457 van der Waart E, Mennes WQRisico's van Composteren van
Nielsen BH, Wirtz H, Holst E: Endotoxin and microorganisms irGroenafval Wetenschapswinkel Biologie, UB-P-93-8. Utrecht 1993
percolate derived from compostable household waste.J Ind Med Weber S, Kullman GJ, Petsonk E, Jones WG, Olenchock SA,
1994,25,1, 121-122 Sorenson W, Parker J, Marcelo-Baciu R, Frazer DG, Castranova V:
Nielsen EM, Nielsen BH, Breum NO: Occupational bioaerosoDrganic dust exposures from compost handling: Case presentation and
exposure during collection of household wasten Agric Environ Med respiratory exposure assessmém J Ind MedL993,24, 365-374
1995,2, 53-59 Wilkins CK: Volatile organic compounds from household waste.
Pahren HR: Micro-organisms in municipal solid waste and publi€hemospher&994,29, 1, 27-53.
health implicationsCRC Crt Rev Env Contrdl987,17, 187-228



	HEALTH RISKS DUE TO EXPOSURE TO BIOLOGICAL AGENTS DURING REMOVAL OF ORGANIC WASTE. A SURVEY OF GAPS IN KNOWLEDGE*
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	CONCLUSIONS
	Acknowledgement

	REFERENCES
	APPENDIX
	References in the report



