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Contaminated Land - The Role of the Chemist

Land investigation in the UK developed historically using the skills of mainly civil and geotechnical engineering professionals. In the primary development of contaminated land issues, the industry did not appear to change radically, other to the emergence of specialised chemistry laboratories who were utilised as subcontractors to provide data with respect to a prescribed list of contaminants – the ICRCL suite (cited in the Inter-Departmental Committee on the Redevelopment of Contaminated Land Guidance on the assessment and redevelopment of contaminated land. 2nd edition, 1987). Interpretation of contamination status was not too demanding, since prescribed trigger levels were defined reasonably clearly.

However, contaminated land investigation has changed radically since those early days.

Since the late 1980’s, several environmental companies have developed and expanded their in-house expertise to meet with the requirements of novel, continually updated, contaminated land and associated legislation; to comply with government requirements to redevelop more brownfield sites for housing; to undertake necessary remediation of harmful sites . . . and so on. 

Today, contaminated land investigation demands an integrated methodology from a multi-disciplinary team. The team should incorporate chemists who have sufficient combined knowledge to contribute to the following minimum requirements:

· an understanding of the behaviour and toxicity of chemicals in the environment;
· expertise in analytical environmental chemistry, to facilitate selection of the most appropriate methods, whilst, at the same time, recognising the limitations of lesser desirable methods;
· the ability to evaluate the results of chemical analyses.

In spite of this, it is evident that land contamination status investigation is still being performed by some ‘consulting practices’ without seeking input from an experienced chemist, other to submitting the samples to an accredited laboratory for analysis. 

Regarding the latter, whilst the expertise and quality status of several commercial analytical providers has increased significantly over the past 20 years, unfortunately, the same cannot be said of those involved in environmental sampling. Whilst the requirement for quality assurance of measurement, rigorously audited by UKAS, is supported highly, the more recent enhanced demands of the MCERTS requirement on laboratories has increased the divide between quality of sampling and chemical analysis even more so. Bias in field sampling can produce errors far in excess of those associated with chemical analysis.
Lack of necessary expertise in samplers has been, and still is, often demonstrated by laboratories receiving environmental samples:

· procured by inapt sampling methods;

· obtained using unsuitable sampling equipment;

· stored in incompatible sample containers; and 
· with inappropriate or absence of preservation techniques. 
Any of these can render a sample useless for several analytical parameters of interest. 
Several regulatory methods now clearly define sampling and sub-sampling protocols and require strict, audited quality assurance procedures. This is particularly true for forensic investigation and food analysis – and should also be true for environmental sampling.
Needless to say, contaminated land investigation must also still integrate the skills of the civil and geotechnical engineers, and also other professionals, including geologists, hydrogeologists and environmental scientists. But chemists should contribute equally to the team, such that the combination of skills can provide an understanding of how chemical contaminants are likely to behave in the ground and water, determine which exposure pathways are likely to be plausible on the basis of the ground conditions, and decide which remedial treatments may be effective based on the likely chemical reactivity, availability, toxicity, etc.

Chemists may be involved at various stages of the contaminated land investigation process. They may be employed as professional advisers or technical consultants to advise clients on some, or all, of the stages involved in the investigation, and assessment of contaminated land. This is a step by step process involving desk study and site visit at the earliest stage to identify potential contamination and to assess the requirements for further study and investigation. This may be followed by intrusive investigation to provide quantitative information on potential contaminants, and to identify and assess pathways and receptors. An assessment will then be made of the potential for pollutant linkages [i.e. contaminant /pathway/receptor relationships] to occur.

Remediation is required where there may be a significant risk of harm to human health and/or the environment, or where contamination is causing or is likely to cause pollution of controlled waters. During this period, the chemist may be responsible for liaison with the regulatory authorities to discuss any specific requirements for the site.
Chemists may also undertake a variety of other roles. For example, chemists working for the regulatory authorities may be involved in the identification and inspection of contaminated sites. They may be employed by laboratories involved in the analysis of contaminated soils, water and gas samples. Their duties may also include supervision of site investigations to identify and quantify contamination, and the design of future monitoring programmes to assess changes in the site contamination status.

When acting as professional advisers on contaminated land issues, chemists must be wary of pressure to give advice biased towards commercial considerations. For example, property developments may have to be completed quickly allowing little time to investigate the contamination.

If contamination has not been adequately characterised and managed, then delays, cost increases and disruption may occur to the development programme. The adviser should discuss potential risk issues, which may have technical, legal and financial implications, with the client. In addition, there are various limitations and unknowns which limit the risk assessment process and these should be clearly communicated to the client.

There are a number of uncertainties associated with sampling and analysis of contaminated land. An accredited laboratory should be used to guarantee consistent performance, and quality control procedures should be in place from the time of sampling to the production of analytical results. A sampling programme should be prepared introducing sampling protocols and the sample QC and blank programme. The chosen sampling method and protocols must ensure representative sampling, and appropriate preservation techniques must be used to prevent loss of contaminants. The analytical methods used must achieve the required limits of detection and the results reported must take into account total uncertainty.

As an example, there are various analytical methods available for determining contaminant concentrations and speciation. The method of analysis must be chosen with care on the basis of knowledge of previous site use and therefore likely contaminant species. Also the choice of analytical method is influenced by the assessment of contamination to be carried out. For example, if the consultant chemist needs to assess the potential human health risks associated with contamination using quantitative risk methodologies, then the chemical species must be quantified by the analytical method. For example, testing for total volatile organic compounds would not provide the necessary speciation for the risk assessment input parameters.
Reference:  http://www.rsc.org/images/ContLand171201_tcm18-12700_tcm18-35214.pdf
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