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The site

Production plant producing chemical intermediates for the
pharmaceutical and chemical industry including aroma
essences, biocides, preservatives, binders etc.

Operation 1960 - 1997
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Production units

e Benzyl cyanide unit

* Phenyl acetate unit (yellow hall)
 Dithio salicylic acid unit
 Benzal phthalide unit (blue hall)
e Technical unit (pilot plant)

o Storage of failed production batches (waste)
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Events leading to shut down

« Disagreements with the authorities
 Non-adherence with discharge permits
e Accumulation of chemical waste

e Bankruptcy

 The responsible company abandoned the site
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Site Investigations

e 1993 - 2005

o Extensive soil and groundwater pollution
o Extensive soll air pollution

 Remedial groundwater project

e Removal of chemical waste
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Situation 2005
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Production Plant close to private dwellings
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The problem

Uncertainty about human health risks for
private housing close to the site

Medical Officer required a representative study

Concerns about whether previous studies had
been sufficiently comprehensive

No complete list of chemicals used at the site
had been prepared or evaluated



Objectives for this study

ldentify a “complete” list of chemicals and potential
degradation products

Collect data on physical chemical properties

Identify potential transport and exposure routes for different
chemical groups

Collect data on toxicological properties and quality criteria

|dentify critical chemical entities (acute toxic at low conc.,
long term effects, carcinogenic/mutagenic)

|dentify analytical techniques to screen or quantify the
critical entities

Assess consequences due to uncertainty



Method

Make a chronological historical list of information from
environment permits, authority inspections and
Investigation reports etc. in the “Historical data” sheet In
a spreadsheet

For each report/permit, list the chemical entities cited
and note the media in which they were found or the
production protocol

ldentify each new entity with a chemical identity number

Enter each new chemical entity in the “Chemical data”
sheet in the spreadsheet



Historical sheet



Chemical data sheet



Overview of chemical entities

Indoor air @7
Atmospheric air =14
Emission | 1 37
Soil air =T 12
Biotica 4
Sediment | 1 65
Waste water 1131
Surface water [ 26
Groundwater | 1 42
Soil | 43
Production protocol | 1 186

Number of chemical entities found in different media
or mentioned in production procedures

Media

0 20 40 60 80 100 120 140 160 180 200
Number of entities

370 chemical entities identified
after careful weeding out of synonyms!



Classification in 25 chemical groups

» Hydrocarbons e Ethers
* Chlorinated aliphatics « Alkyl Cyanides
e Chlorinated aromatics  Nitriles
 Aliphatic alcohols « Alkyl chlorides
o Aromatic alcohols « Anhydrides
* Phenols and chlorophenols « Organic salts and esters
* Mercaptans, thiols and * Phthalates
sulphides e Amides
* NSO-heterocycles « Cyanides
e Organic acids « Inorganic
» Aldehydes chloride/bromide/chlorite
e Ketones compounds
e Amines e inorganic salts

e Anilines e Production Residues



Chemical data sheet

Only 220 (60 %) identified by a CAS-no.
Only 170 (46%) assigned physical chemical properties



Chemical data sheet

A sample collection medium (i.e. for air samples) and an
analytical technique was identified where possible.



Results

* List of chemical entities expected in soll air (or
Indoor/outdoor air)

o List of chemical entities expected in groundwater



Results - testing of analytical procedures

Air sampling using a combination of ATD-tenax and ATD-
chromsorb 106 with GC/MS-screening



Results - testing of analytical procedures



Results - testing of analytical procedures

Air sampling using a combination of ADT-tenax and ADT-
chromsorb 106 with GC/MS-screening



Modeling of atmospheric spreading



Conclusions

Study identified a list of chemicals of concern

Special analytical screening techniques for
groundwater and air samples were developed
and tested

Major contaminants already identified by the
previous investigation were in fact the critical
contaminants with respect to the risk
assessment

Sensitivity calculations of atmospheric
spreading showed that relatively high flux from
the soll surface produced only minimal effects
outside the perimeter of the installation, which
was in agreement with actual measurements



Conclusions

e Study identified a number of compounds which
could be used as indicators for spreading of
pollution from the site to the private dwellings

e A program for a representative investigation
was devised and approved by the Medical
Officer



