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Top health risk factors in percentage of disability-adjusted life years (DALYSs)

Childhood underweight
Unsafe sex

Alcohol use
Unsafe water, sanitation, hygiene
High blood pressure

Tobacco use

Suboptimal breastfeeding
High blood glucose

Indoor smoke from solid fuels
Overweight and obesity
Physical inactivity

High colesterol

Occupational risks

Vitamin A deficiency

Iron deficiency

) ] M High income
Low fruit and vegetables intake . B Middle income
Zinc deficiency . Low income
Illicit drugs : , , WHO, 2004
Unmet contraceptive need E E E
| | I I
0 1 2 3 4 5 6 7

Percent of global DALYs (total: 1.53 billion)

Main focus in LAMICs: availability of food and diarrheal diseases

Chemical pollution and risks in LAMICs: mostly ignored (absence of data)
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Introduction

Chemical pollution is a serious risk to human health

Deaths from unintentional poisonings - all causes

deaths/million
[ ]0-10
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[]20-30
B 30- 50
I 50- 100
I 100 - 420
[ | No data

WHO, 2004

= Risk level in LAMICs disproportionately higher than in HICs

= Study in 3,000 toxic sites > 200 million people affected by toxic
chemicals (World Bank)



eawag

aquatic research

Introduction

Future trend: Increase in chemical risks in LAMICs!

= Growing world population & rise of the average age
* Increasing living standards

= Considerable shift in production to LAMICs

- Intensification in demand of chemical substances
- General increase in chemical production especially in LAMICs

- Increase of use, environmental pollution and impacts on humans
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Increase in chemical production in general and in LAMICs in particular
Chemical Industry Output: Higher-Income Countries (HICs)

Output [Billions US$] n
Financial crisis
3500 fmmmmmm e e e e e e e e e -
2000 b----- Japan, Korea, Australia ______ ______ & \oo o __ oo
B Western Europe
e W NorthAmerica @ SN Tmmm T
LELL |pEosooeoooooosooooooooosoooonooooDosooSooDooDos SooDg pososossoo0
I Lo e e et It T e
UG [pmeemeessssossossooooonoooTss oooss SEEE S L e
500 _________________ .____l--__l__-- ______________
o e
1970 1980 1990 1988 2000 2010 2020 (EST) Year

Chemical Industry Output: LAMICs
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Report on chemical pollution in LAMICs

Aims of this Eawag study about chemical pollution in LAMICs

1) Obtain integrated overview of chemical pollutants and impacts on human
and environmental health - focus on LAMICs

2) Assess the severity of the problem — different sectors

3) Discuss possible mitigation options

4) Contribute to the topic - strong Eawag expertise

Chemical Pollution in Low-
and Middle-Income Countries

Outcomes of the study summarized in the report
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Downloadable:

www.eawagd.ch/en/department/

sandec/publications/chemical-
pollution/

Contacts:

rik.eggen@eawag.ch
™
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Structure of the report | V ,

Pesticides as an example

1
2

) Chemical characteristics of pesticides and their potential risks
)
3) Alarming case studies
)

)

Input pathways of pesticides, their pollution trends and impacts

4
)

Best practices: Implemented and theoretical examples

Gaps in research

For every sector the same structure was used



Results — Pesticides

Chemical characteristics of pesticides and their potential risks %

Insecticides:

Organochlorines
Organophosphates
Carbamates

Pyrethroids

Herbicides

Bipyridium

Triazine

Trend
O

Toxicity
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Persistence
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Chemical characteristics of pesticides and their potential risks
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Name Type/ WHO’s toxicity Permission  Using Henry’s law Log Kow Water LD, for rats Environmental
Chemical classification in EU trend constant (at 25°C) solubility [g/ [mglkg body quality standard (in
AA-EQS/MAC-EQS
[wg/L]
Bipyridils
Paraquat Herbicide Il % 1.23 * 1012 fdgo (20°C) 150 NA/NA
A3 “az (20C)
Carbamates ‘ . d s
. ’ C
Carbaryl Insecticide Wab\xe 5"*69\ e‘2.4 \;A \ 3(? 0.23/NA
pe in 52
Carbendazim Fungicide v v “ge 1.5 0.008 >10000 0.34/0.57
. “ a{)e (20°C)
Carbofuran Insecticide W“\Q‘ T 3.1*10° 23 0.320 8 0.02/NA
(25°C)
Carbosulfan Insecticide Il % T 1.83 * 10 7.42 0.00011 101 NA/NA
(20°C)
Fenobucarb Insecticide Il % 5.9*108 2.8 Practically 620 NA/NA

not soluble
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Results — Pesticides 6
Pollution trends - Consumption of pesticides

B oo 16
[ 1650
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Food and Agriculture Organization of the United Nations (FAQO)
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Results — Pesticides

Pesticide use Application

Y il 4 . T o, ! E

. =

““"“,2‘: (77/77//9/ J
7

aaaaaa

o | F
F. Weiss

Consumption of pesticides Zarcero, Costa Rica 50 t of obsolete pesticides at

Vikuge State Farm in Tanzania,
East Africa — 1989

282 g DDT and 63 g lindane
per kg dry weight
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Results — Pharmaceuticals

Diclofenac in surface waters

Diclofenac in surface W N
waters: Highest con- w
centrations measured
< 0.0Tpg/L
M 0.01to0.1pg/L
— PNEC
W 0.1to1 pg/L
W > 1ug/ll
no data

Weber et al., 2013
IWW



Results — Pharmaceuticals

n
Consumption
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Diclofenac in surface ) ¥ ' ‘\ ‘£
waters: Highest con- .
centrations measured

<001pglL ‘

0.01 t0 0.1pglL
[ ] ;)“'.Tlo 1pgll J
W > lugl

no data Weber et al., 2014

Diclofenac detected
in aquatic systems - 2014

Production

: ‘.'}u,gm‘ < =

_ http://anilcherukupalli.com

Effluents from drug
manufacturies
Hyderabad India- 2009

31 mg/L antibiotics
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Food-chain

httplelVearth.com

Vulture dying
India and Pakistan - 2004
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Results — Mining pollutants
Mining — Production of most hazardous mining commodities

Production of hazardous
mining commodities [tons/year]
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|:| No data

| | Hics
'/ // LAMICs

S

Cadmium, Chromium, Copper, Lead, Mercury, Manganese, Arsenic, Antimony, Asbestos

United States Geological Survey (USGS), 2012-2013
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Results — Mining pollutants

United States Geological Survey

USGS, 2012-2013 Miner burning a gold- AMD in the Witwatersrand
mercury amalgam - 2011 region of South Africa — 2011

Cr, Cd, Pb [mg/L]
Hg [pg/L]



Results — E-waste

lllegal shipments of e-waste from HICs to LAMICs

s
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Results — E-waste

Export E-wa_ste processing Disposal
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NORY ConsT - NIGERA
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. From North America

. From Western Europe
. From Japan & South Korea

. From Australia

lllegal shipment of e-waste Guiyu, China - 2008
from HICs in LAMICs

Basel Action Network

Lagos Nigeria, West Afrika - 2005
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Conclusions

Similar key issues in all sectors

» Lack of data: However, the data which are available show high

impacts on environmental and human health
= Weak governmental compliances, controls and regulations
= Weak education and awareness

= Missing or not implemented mitigation technologies for the

reduction of pollution



One way forward
My PhD project

Pesticides
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One way forward — my PhD project

Pesticides in the Tropical Rio Tapezco Catchment

* Pesticides are intensively used
* Poor pesticide using practices
« Less awarness of the toxicity of pesticides
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One way forward — my PhD project

Pesticides in the Tropical Rio Tapezco Catchment

Research Aims:
I. Conduct a targeted, quantitative and comprehensive exposure assessment in
water streams of a tropical catchment

Il. Develop a conceptual model which explains and describes pesticide inputs,
transfer and exposure pathways

lll. Suggest mitigation options

" Nicaragua
U ot

%ﬁ'._ z*«-,;:—hf‘

L e @ Precipitation gauge

[] Tapezco catchment

—— — e da) Arable Land

10 Kilometers
]
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Passive sampling approaches

1. SDB discs for semlpolar and polar compounds 2. Water Level Proportional (WLP)
Sampler for semipolar and polar compounds
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One way forward — my PhD project

In cooperation: Eawag with local partners

Christian Stamm (Uchem)

aqueatagrcah-gooo Christian Zurbrugg (Sandec)
Rik Eggen (Directory)

UNIVERSIDAD N\ Clemens Ruepert
NACIONAL

A\ R1CA l

A
m

Instituto Regional de Estudios en
Sustancias Toéxicas



Project setup

Mirko Winkler
Samuel Fuhrimann
Ana Maria Mora
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Karin Ingold
Rik Eggen

Christian Stamm
Frederik Weiss
Clemens Ruepert and Makerere University
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Legend:

Swiss Tropical and Public
Health Institute;
Department of
Epidemiology and Public
Health

Swiss Federal Institute of
Aquatic Science and
Technology;
Environmental Chemistry
Department

University of Bern;
Institute of Political
Science

Universidad Nacional,
Costa Rica; Central
American Institutes for
Studies on Toxic
Substances

Makerere University;
Department of Civil and
Environmental Engineering




