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Participatory research on human biomonitoring and 
environmental impact of co-combustion of waste in 

cement plant



Background

• Cement production = ~8 % of global CO₂ emissions

• Key source of PM, NOₓ, SO₂, toxic metals, POPs

• Waste co-combustion reduces fossil fuel use but 
raises concerns about hazardous emissions

• Local relevance: Anhovo, Slovenia (Soča Valley) –
asbestos legacy and current waste co-incineration

• Green transition of the cement plant:

waste heat utilization

advanced flue gas 
cleaning technologies

100% waste-derived fuels



Motivation

• Long history of environmental and health issues in Anhovo (asbestos production in the 
past)

• Despite the development of technologies, lack of trust in the industry and decision-makers

• Local concerns about transparency and exposure

• Poor communication and collaboration between local community, industry, health 
professionals and decision makers – low impact of sustainable solutions

• Need for integrated environmental and human exposure data

• MultiPart project addresses this gap through an innovative participatory, co-created 
approach
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Objectives Methodology

Integrate:

• environmental monitoring

• human biomonitoring

• risk assessment

• citizen engagement

Build trust and 
empowerment through 
personal feedback and     
open communication.

Air monitoring

PM1, PM2.5, PM4, PM10, TSP (Total Suspended 
Particulates), NO, NO2, NOx, SO2

Black carbon, total carbon in PM2.5

Elemental composition of PM10, Benzene, PAHs

Stable isotopes

Target and non-target screening for characterizing 
outdoor/indoor air quality

National HBM program: children 
and adolescents

Organic 
chemicals

PM, Location,

Temp, 

Humidity

Steps,

Activities,

Heart Rate,

Goal: Link external exposures  & internal 
body burden



MultiPart approach 
Science + Society = Co-created solutions for healthier environments



Environmental monitoring

Legacy contamination dominates 
soils; current emissions shape        

air quality

Key findings so far

Air: Elevated PM₂.₅/PM₁₀, black carbon, 
PAHs near cement plant

(characteristic products of industrial 
combustion and waste co-incineration)

Soil: Hg < 1 µg/g in Anhovo; ≤ 1650 
µg/g in Idrija → legacy downstream 
transport from Hg mine area

Dispersion models: Confirm industrial 
Hg contribution

Advanced tools and methods to be applied
Improved methods for source 
apportionment (using stable isotopes of 
light and heavier elements)

Target and non-target screening: traditional 
pollutants and compounds of emerging 
concern



Human biomonitoring

On-going National Human Biomonitoring

9 regions across Slovenia, region of cement
plant was placed in the program because of
absence of evidence and concern of local
population

• Samples: blood, urine, hair

• Analytes: Hg, Pb, Cd, As, Se, PFAS,
phthalates, phenoles, PAHs, POPs
(brominated, fluorinated and chlorinated
compounds – including dioxins and furans)

• Detailed questionnaire (diet, health,
lifestyle)

Project-specific analysis included in the
cement plant (and control) areas

Non-target screening

Effect biomarkers (oxidative stress markers,
lipid peroxidation, systemic inflammation
biomarkers,…)

Study population:
6–9 and 12–15 years of age



Human biomonitoring – first results

Results available so far: metals, metalloids (blood, urine), PAH (urine)

Comparison of the levels in cement plant area with national levels:

• No deviations observed, except for mercury:

• Hg in blood: 0.95 ng/g vs 0.54 ng/g national; still within health-based 
guidance value

• Beneficial elements: Se, Zn, Cu higher

in cement plant area

Exposures comparable to national 
background, no health concern 



Participatory outcome

• Citizens received personal HBM feedback

• Strengthened trust and awareness in local community

• Municipality (Kanal ob Soči) actively involved

• Enhanced collaboration among scientists, NGOs, and 
decision-makers

Participation transforms data into action 
and shared responsibility



Conclusions

• MultiPart integrates environmental 
monitoring, HBM, and modelling

• Early findings: influence of current 
industrial activities on air quality, but 
low health risk from exposure to 
metals and PAHs 

• Participation = empowerment → 
transparent communication builds 
trust

• Approach transferable to other 
European industrial areas
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