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In addition, experts in any particular field dealt with in the
criteria docunments are kindly requested to nake avail able to the WHO
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ENVI RONVENTAL HEALTH CRI TERI A FOR MANGANESE

A VWHO Task Group on Environnental Health Criteria for Manganese
met in Geneva from22 to 26 Septenber 1975. Dr B. H Dieterich,
Director, Division of Environnmental Health, opened the neeting on
behal f of the Director-General. The Task G oup revi ewed and revi sed
the second draft O the criteria docunent and nmade an eval uation of
the health risks from exposure to nanganese and its conmpounds.

The first and second drafts of the criteria document were
prepared by Dr P. S. Elias of the Departnment of Health and Soci al
Security, London, England. The first draft was based on nati onal
reviews received fromthe national focal points for the WHO
Envi ronmental Health Criteria Programe in Bulgaria, Japan, New
Zeal and, the United Kingdom the USA, and the USSR The second draft
was prepared according to comments received fromnational focal points
in Canada, Chile, Czechoslovakia, G eece, Japan, Netherlands, New
Zeal and, Pol and, Sweden, the USA, and the USSR, and fromthe
Conmi ssion of the European Communities, the Food and Agriculture
Organi zation of the United Nations, the Ethyl Corporation, the

Page 5 of 95



Manganese (EHC 17, 1981)

I nternational Union of Biological Sciences, the International Union of
Pure and Applied Chemistry, the United Nations Econom ¢ Conmi ssion for
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received fromDr R J. M Horton, US Environnental Protection Agency,
Research Triangl e Park, USA, and Professor M Piscator, the Karolinska
Institute, Stockholm Sweden. Follow ng the reconmendati ons made by a
WHO Consul tative Group on the application of environmental health
criteria, Bilthoven, Netherlands, 2-5 May 1977, a final draft was
prepared by Dr H Nordman, Institute of QOccupational Health, Hel sinki
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1. SUMVARY AND RECOVMVENDATI ONS FOR FURTHER STUDI ES
1.1 Summary
1.1.1 Analytical nethods

Nunerous anal ytical nethods are available for the quantitative
determ nati on of nanganese in environnmental media and bi ol ogi ca
sanpl es. The nmethod the nost frequently used is atom c absorption
spect roscopy, which appears to be sufficiently sensitive for nost
anal yti cal purposes. The way in which biol ogical and environnental
sanmpl es are procured and stored, prior to analysis, has an inportant
bearing on the accuracy and validity of the results. For exanple, in
air sanpling, it is inmportant to ensure that respirable particulate
matter is collected. In the collection of biological sanples with a
| ow manganese content, contam nation may constitute a major
difficulty.
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1.1.2 Sources and pat hways of exposure

Manganese i s one of the nore abundant elenents in the earth's
crust and is widely distributed in soils, sedinents, rocks, water, and
bi ol ogical materials. The mmjor sources of nman-nmade environnental
pol lution by manganese arise in the nanufacture of alloys, steel, and
iron products. Qther sources include mining operations, the production
and use of fertilizers and fungicides, and the production of synthetic
manganese oxi de and dry-cell batteries. O ganomanganese fue
addi tives, though only a minor source at present, could significantly
i ncrease exposure, if they come into w despread use. Average nmanganese
concentrations® in soils range from about 500 to 900 ngy/ kg and
concentrations in sea water range fromO0.1 to 5 ug/litre. Surface
wat ers may have a manganese content of 1-500 pg/litre, but in areas
where hi gh concentrati ons of nmanganese occur naturally, levels may be
consi derably higher. Average manganese |levels in drinking water range
from5 to 25 pg/litre.

Manganese is present in all foodstuffs, usually at concentrations
bel ow 5 ng/ kg. However, concentrations in certain cereals, nuts, and
shel I fish can be nmuch hi gher, exceeding 30 ng/kg in sone cases. Levels
in finished tea | eaves may anount to several hundred ng/kg.

Manganese has been found in neasurable quantities in practically
all air sanples of suspended particulate matter. Annual average | evels
in anbient air in unpolluted urban and rural areas vary fromO0.01 to

0.07 pg/ nt. However, in areas associated with the manganese industry,

&  Throughout the document, the termconcentration refers to nass

concentration, unless otherw se stated.

annual averages may be higher than 0.5 pg/n?, and have occasionally
exceeded 8 g/ nt. About 80% of the manganese in suspended particul ate
matter is associated with particles having a nmass nedi an equi val ent
di aneter (MVED)® of less than 5 uym i.e., particles within the
respirabl e range. This association with snall particles favours the
wi despread airborne distribution of nmanganese.

1.1.3 Essentiality of nanganese
Manganese is an essential trace elenment for both aninals and man.

It is necessary for the fornmati on of connective tissue and bone, and
for growmh, carbohydrate and |ipid netabolism the enbryonic
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