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1. Site description - History



Site description

Agfa-Gevaert – fine chemicals



Chemical production: equipment

Agfa’s mission

Emission-free installations

▪ Prevent emission of chemicals to the environment

▪ Protect operators against toxic products

▪ Protect the environment against uncontrolled 

emissions



Site History

▪ 1928: start production of nitrocellulose on the site in 

Westerlo

▪ 1951: stop production nitrocellulose; start production

cellulose-tri-acetaat

▪ 1965: start production toner

▪ 1970: start production developer

▪ 1973: start production chemicals for photographic

materials

▪ 1996: stop production cellulose-tri-acetaat

▪ 2000: sale of production toner and developer -> Xeikon



2. Conceptual Site Model



General site characteristics

▪ Groundwater flow direction W–SW

▪ Geology:

▪ 0–50 m: sand, aquifer

(formation of Diest/Berchem)

▪ 50–110 m: clay, low permeability

(formation of Boom)

▪ Infiltrating soil

▪ Annual groundwater fluctuations of  

1 to 1.5 m



Overview of contaminated zones

Complex soil and groundwater contamination

▪ 3 zones with different origin and different 

composition:

▪ Zone ECO (former waste processing, 

storage of lime sludge, open ditch)

▪ Zone Punch (former iron oxide dump)

▪ Zone TRI (former tri-acetate production)

TRI

Punch

ECO



Remedial investigation - MIP

Downward (standard measurement) Upward (non-standard measurement)



Remedial investigation – calculation mass area TRI

Total mass (adsorbed + 

water phase + NAPL) via soil 

concentration

Portion of NAPL in total mass via 

distribution over soil phases 

using fugacity capacity 

constants and solubility as max 

pore water concentration



CSM – plan view



Xylenes in shallow groundwater 1.5–7 m

Several source areas

Contamination: 

• 80% xylenes, 20% 

ethylbenzene, traces of 

benzene

• LNAPL results in a strong 

contamination of the 

shallow groundwater (to 

5-m depth)



Xylenes in groundwater 7-16 m



Xylenes in groundwater 16-26 m



CSM – TRI source area



CSM – TRI area plume



CSM – ECO area, North



CSM – ECO area, South



2. Remediation goals



Remediation goals

Phase Contaminants Initial C Target C Reduction
Remediation 

goal

Soil
Ethylbenzene 4,110 mg/kg 80,2 mg/kg 80% No risks

Xylenes 27,850 mg/kg 379 mg/kg 80% No risks

Ground

water

Ethylbenzene 34,000 µg/L 4,560 µg/L 80% (stable plume) No risks

Xylenes 89,000 µg/L 5,320 µg/L 80% (stable plume) No risks

NAPL - 32 cm 0 cm 100% No risks

Causes for residual contamination: Presence of buildings and installations



3. Remediation concept



Aerobic biological degradation process

Bacteria

e-

Mineral oil

BTEX

Nutrients (nitrogen, phosphate)

Electron donor
(usually carbon source)

Electron acceptor
(respiratory)



Remediation concept

▪ Biological soil, groundwater and air treatment

▪ Combination of on-site soil treatment and in-situ groundwater treatment

▪ Stimulate indigenous biodegradative bacteria and facilitate their aerobic degradation of 

contaminants

▪ Key aspects: 

▪ Collaboration with different partners

▪ Sustainability (CO2 footprint)

▪ Control of health and safety risks for this Seveso site

▪ Cost efficient/management of risks



4. Engineering



Excavation and on-site treatment (0–3.5 m bgl)



In-situ remediation (3.5–10 m bgl)



Biological air treatment

Bioscrubber

Waste gas soil depot

(turn around)



5. Soil treatment

Progress monitoring and results



Soil treatment progress
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Results treatment progress



6. Conclusions

Progress monitoring and results



Conclusion

Advantages of on-site biological treatment:

▪ >98% of contamination is degraded biologically on site; almost no waste mass is generated

▪ High performance for soil, water and air treatment

▪ No transport of contaminated soil on the roads -> 23,000 m³ = 1500 transports through small villages 

and city centres

▪ No sludge from the groundwater purification plant that needs to be dumped on a landfill -> all 

contamination is reduced to CO2

➔ Minimises waste flows, limits emissions to ambient air, treatment of airflows 

➔ Lower energy usage

➔ Smaller carbon footprint (10%)

➔ Minimises impacts on neighbours and surroundings



Thank you




