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Foreword

The requirements for environmental  due di l igence and  environmental  assessment are 

prevalent in  economies where the free movement of capital  i s encouraged  and  grow almost 

dai ly.  In  most cases,  the cl ient i s ‘d ivorced’  from the work and  the environmental  consultant 

undertaking  the ‘due d i l igence’  by an  intermediary,  typical ly a  sol icitor.  The cl ient and,  

frequently,  the intermediary usual ly do not understand  the intricacies of the risk assessments 

being  undertaken,  particularly where intrusive investigation  has been  undertaken  and  

remediation  recommended.  On  the other hand,  in  forming  any opinions on  ‘business 

consequences’,  the consultant may not be aware of the commercial  intentions of the cl ient.  

This arrangement does not necessari ly lead  to an  effective outcome for the cl ient,  or the 

most insightful  investigation  by the consultant.

This book does not set out to provide any in-depth  technical  guidance on  the investigative 

processes,  or unravel  the mysteries of the many comprehensive software programmes that 

l ie at the heart of risk assessments.  I t i s intended  to be a  layman’s guide to the processes 

behind  environmental  assessment,  and  an  insight into the identification  of ‘business 

consequences’.  In  th is context,  ISO 1 401 5 forms an  excel lent guide to the requirements 

for an  in itial  assessment – often  described  as a  ‘first phase’  or ‘desktop’  assessment.  This 

book also discusses the growing  impact of legislation  on  industry,  covering  the extremes of 

legislation  aimed  at the traditional ly heavi ly pol luting  industries,  as wel l  as reference to the 

Statutory Nuisance legislation,  requiring  prevention  of excessive noise,  vibration,  odour,   

dust and  l i tter.

Final ly,  the book is intended  to provide the reader,  whether they be a  potential  cl ient or a  

legal  professional ,  with  a  deeper understanding  of the processes,  so that they are better 

informed when  engaging  environmental  professionals in  both  the briefing  for the ‘due 

di l igence’,  and  when  developing  the ‘business consequences’  on  which  the entire process 

may depend.
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Introduction

For many years,  where the ownership of business and  property was exchanged,  the  

concept of due di l igence was largely confined  to an  examination  of accounts and  ti tle 

deeds,  to a  review of the cl ient base and  the discrete potential  for exploitation  of assets in  

general .  With  the acquisition  and  disposal  of assets and  the free movement of capital  in  

many increasingly regulated  and  l i tig ious international  markets,  due di l igence has now been  

extended  to cover an  examination  for potential  l iabi l i ties arising  from health,  safety and  

especial ly environmental  impacts.  Typical ly,  leadership i s taken  by law firms that are advising  

on  the acquisition  or d isposal .  Whi le frequently acting  as the ‘cl ient’ ,  they appear to be 

constrained  by their lack of detai led  understanding  of the processes and  risk assessments 

undertaken.  This inherent weakness may explain,  in  part,  the reasons for the fai lures 

reported  in  a  survey of UK companies that was conducted  by KPMG in  December 2002;  

80%  of the respondents had  undertaken  environmental  due di l igence but a  significant 

minority had  identified  post-transaction  i ssues,  a lmost half of which  had  been  outside the 

scope of due di l igence.

Environmental  due di l igence is a  service provided  by many,  mostly large,  environmental  

consultancies.  Indeed,  a  search  on  the Internet using  the key words ‘environmental  due 

di l igence’  wi l l  reveal  a  wealth  of offerings – case studies,  electronic surveys and  pro 

forma studies in  a  variety of forms – from such  consultancies,  who offer a  presence in  

most of the markets where there is environmental  regulation  and  the free movement of 

capital .  However,  the alert reader wi l l  note that many of the company profi les promote 

environmental  due di l igence in  the context of contaminated  land  and  asbestos.  This i s,  

of course,  perfectly understandable,  g iven  the potential  earnings to be derived.  At the 

beginning  of the 1 990s,  one oi l  company noted  that the potential  cost of cleaning  up of 

redundant assets – fi l l ing/service stations,  d istribution  terminals and  refineries – was l ikely 

to be in  excess of US$1 00 mi l l ion.  The current cost of remediating  severe hydrocarbon  and  

associated  contamination  at old  town gas works may exceed  £5  mi l l ion.

This potential  for remediation  i s supplemented  by the progressive de-national ization  

of many former parastatal  organizations in  eastern  and  central  Europe,  as wel l  as the 

reclamation  for civi l ian  use of many former mi l i tary instal lations.

However,  with  increasing  publ ic awareness of environmental  i ssues and  the prospect of 

increasingly scare access to some,  especial ly strategic,  materials,  appeal  in  the market for 

some products and  access to essential  raw materials for the manufacture of others g ives 

environmental  due di l igence a  significance beyond  the realms of contaminated  land.

Final ly,  one should  not ignore the plethora  of environmental  regulations and  the 

requirement for compl iance – elements of these regulations impose not just corporate but 

potential ly personal  l iabi l i ty which,  in  the UK,  may extend  to fines of up to £20 000 and/or 

imprisonment for a  period  up to six months.  Exposure to such  penalties extends beyond  the 
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chief executive or chief operating  officer and  into the realms of the functional  manager with  

environmental  management responsibi l i ty.

It should  also be mentioned  that the responsibi l i ty for environmental  due d i l igence does 

not always fal l  on  potential  acquirers or d isposers and  their legal  advisers.  Receivers in  

bankruptcy and,  under recent legislation,  local  government authorities,  may find  themselves 

responsible for some potential  environmental  l iabi l i ties for businesses or premises.  The 

concept of the ‘orphan’  si te i s now accepted  in  regulation  along  with  the requirement for 

the publ ic purse to pay for remediation  where the h istoric pol luter cannot be identified.

The overal l  significance of the environmental  due di l igence process i s to ensure that,  

in  acquiring  or d isposing  of assets,  no residual  environmental  i ssue arises which  might 

have a  potential  to significantly reduce the financial  benefit from the transaction  or cal l  

the reputation  or corporate governance of the organization  into question.  This risk may 

increasingly be offset by the introduction  of an  environmental  indemnity,  effectively insuring  

the acquirer of an  asset with  recourse either to the sel ler or,  more typical ly,  the insurer 

offering  the indemnity.

It i s,  final ly,  important to recognize the role of environmental  assessment in  relation  to other 

environmental  d iscipl ines – environmental  impact assessment (EIA),  in itial  environmental  

review (IER) and  environmental  auditing.  These terms are frequently confused  by the 

layman,  and  some explanation  might now be appropriate.  The relationship can  best be 

i l lustrated  in  Figure 1 .

An  environmental  impact assessment almost always precedes the development of a  

project,  evaluating  both  positive and  negative impacts of the proposed  project against a  

variety of criteria.  These include:  reference to biodiversity,  archaeological  and  other h istoric 

factors;  the impact of any potential  emissions to air,  water or soi l ;  changes required  in  

the local  infrastructure;  and  provisions for employees’.  I t i s a  legislative requirement for 

al l  developments involving  processes permitted  under Integrated  Pol lution  Prevention  and  

Control  (IPPC),  including  the construction  of marinas and  other simi lar leisure faci l i ties,  

a i rports,  electrical  generation  faci l i ties and  other ‘big  pol luters’ .  Impl icit in  the process i s a  

requirement to re-visit the impact assessment to corroborate the in itial  assumptions and  

expectations with  actual  performance.  This may,  of course,  to some extent be achieved  

through  the establ ishment of appropriate objectives in  any subsequent implementation  of 

an  environmental  management system.

An  IER i s a  typical  early process in  the development of an  environmental  management 

system and  is referred  to in  ISO 1 4004,  4. 1 .3  [1 ]  as the ‘current position  of an  organization  

with  regard  to the environment’.  An  IER entai ls a  hol istic review of the business,  identifying  

relevant legislation,  i ts positive and  negative environmental  aspects,  existing  performance 

in  regard  to environmental  protection  and  pol lution  prevention,  and  current,  relevant 

pol icies on  environmental  concerns and  the perception  of the organization’s environmental  

footprint by th ird  parties.  Once an  environmental  management system is implemented  and  

developed,  there i s l i ttle need  for another environmental  review.

Environmental  Due Dil igence
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Figure 1  – Relationship between an environmental impact  

assessment (EIA),  initial environmental review (IER),  environmental  

audit and environmental assessment (EA) over a project’s life

An audit i s defined  in  ISO 1 901 1 ,  3 . 1  [2 ]  as a  ‘systematic,  independent and  documented  

process for obtain ing  audit evidence and  evaluating  i t objectively to determine the extent to 

which  the audit cri teria  are fulfi l led’.  Impl icit in  th is definition  i s a  rigorous process,  capable 

of deriving  objective views on  the suitabi l i ty and  effectiveness of the management system.  

I t i s a lso intended  as a  repetitive activity,  designed  to del iver continual  improvement to the 

management system processes.

This publ ication  i s intended  to introduce the reader to,  in  particular,  the international  

standard  ISO 1 401 5,  Environmental management – Environmental assessment of sites 

and organisations  [3 ] ,  and  i ts appl ication  to the non-intrusive stages of environmental  

assessment.  I t wi l l  conclude with  comments on  the additional  guidance to be obtained  from 

national  standards and  other sources of intrusive investigation,  where th is i s appropriate.

Introduction
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Chapter 1  – What is environmental  assessment?

Introduction

The chal lenges of contaminated  land,  compl iance with  regulation  and  product l iabi l i ty are 

becoming  increasingly complex and  i t i s vi tal  for businesses to understand  the consequences 

that these may have,  not just on  financial  viabi l i ty and  the relationships with  financial  

stakeholders,  but with  cl ient perceptions and  continuity in  production.  Th is chapter covers 

ISO 1 401 5,  Introduction  and  Sections 1  and  2 .  ISO 1 401 5 was written  with  the intention  

of enabl ing  environmental  assessment to be undertaken  by a  variety of organizations,  both  

large and  smal l .  Environmental  assessment i s defined  as the:

‘process to identify objectively the environmental aspects,  to identify the 

environmental issues and to determine the business consequences of sites and 

organizations as a  result of past,  current and expected future activities. ’

(Source:  ISO 1 401 5,  2 .7)

A note qual ifies th is definition  by saying  that the subsequent determination  of business 

consequences i s optional  and  at the discretion  of the cl ient.  However,  i t would  be 

commercial ly unreal istic to anticipate that many organizations would  embark on  th is process 

without u ltimately intending  to derive an  indication  of the financial  impl ications of pol luted  

assets,  marginal  or non-compl iance and/or a  production  process threatened  by reducing  

access to essential  raw materials or by the unsustainabi l i ty in  use of i ts produce.

In  addressing  these concerns,  the standard  expects to contribute to the understanding  of 

environmental  aspects that have also been  identified  for the purposes of implementing  an  

environmental  management system.  The activities described  in  ISO 1 401 5 are helpful  in  

fulfi l l ing  some of the requirements of an  in itial  environmental  review.  I t would  be equal ly 

true to say that information  derived  from environmental  audits (for compl iance or for 

conformity with  an  environmental  management systems (EMS)),  environmental  impact 

assessments and  environmental  performance evaluations can  contribute significantly to the 

accumulation  of information  relating  to,  especial ly,  current and  projected  activities.

Environmental  assessment

In  introducing  the concept of environmental  assessment,  the topic of environmental  i ssues 

has been  discussed.  The standard  (ISO 1 401 5,  2 .9) defines an  environmental  i ssue as that 

‘for which  val idated  information  on  environmental  aspects deviates from the selected  criteria  

and  may result in  l iabi l i ties or benefits on  the assessee’s or the cl ient’s publ ic image,  or other 

costs’ .  In  the somewhat sti l ted  terms of an  international  standard,  the intention  here is 

perhaps a  l i ttle obscure and  examples of the sort of issue that might arise could  include:
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•   the identification  of components or raw materials purchased from unethical  sources.  

Examples here might be material  produced from chi ld  labour or timber from unsustainably 

managed  forests;

•   a  h istory of persistent breaches of legislation,  whether environmental  or not,  which  

would  give rise to a  loss of the ‘ l icense to operate’  within  the local  community.  This would  

portend  possibi l i ty difficulties in  obtaining  consent for (re)development or recruiting;

•   the use of strategic raw materials to which  there i s some risk of supply constraint or total  

loss of access.

Types of environmental  i ssue fal l  into several  categories with  the potential  to generate 

l iabi l i ties,  particularly ‘h idden’  l iabi l i ties that may not become apparent unti l  long  after the 

purchase or that require sign ificant costs to address.  These include:

•   soi l  and  groundwater contamination;

•   human  health  i ssues;

•   potential  fai lures of large structures such  as dams;

•   the potential  or actual  release of hazardous materials and/or wastes;

•   the need  for significant investment to upgrade processes or add  abatement equipment;

•   product streams that are reaching  the end  of their acceptabi l i ty;

•   social  impacts such  as those described  earl ier.  (I t i s becoming  increasingly d ifficult to 

separate social  and  environmental  impacts,  particularly for some large projects that 

require resettlement of communities. )

This i s not to say that an  acquisition  wi l l  not go ahead.  The purpose of the environmental  

due di l igence (EDD) i s to assist the purchaser in  calculating  the level  of financial  or other risk 

associated  with  the acquisition  or activity rather than  assessing  environmental  performance 

for i ts own  sake.  This might be achieved  by the submission  to the vendor of some form of 

enquiry but th is,  demonstrably,  has l imitations.

The business consequences of pursuing  an  acquisition,  or persisting  with  current production  

after such  discoveries,  include reduced  or interrupted  production  whi le alternative materials 

are sourced,  a  loss of publ ic goodwi l l  and  a  loss of preference for the company’s products.  

These in  turn  wi l l  affect the company’s cash  flow and  profits,  and  i ts potential  market 

value.  The discovery,  in  any subsequent intrusive investigation,  of the presence of asbestos 

or contaminated  land  wi l l  further reduce potential  marketabi l i ty of the asset pending  

expenditure on  remediation  (see Figure 2 ).

Of course,  any organization  preparing  i tself for a  market flotation  or outright sale would  

benefit from early knowledge of such  problems and  the abi l i ty to seek alternative raw 

material  or component sources,  adjust production  techniques or pay for remediation  

from cash  flow as opposed  to seeing  their market valuation  reduced  at the moment of 

sale.  Surprises for the sel ler offer the potential  acquirer a  stronger negotiating  position.  In  

uti l izing  the discoveries from the environmental  assessment,  i t i s important to understand  

what i s meant by ‘business consequences’.  The standard  (ISO 1 401 5,  2 .3) defines these 
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as the ‘actual  or potential  impact (financial  or other;  positive or negative;  qual i tative or 

quantitative) of the identified  and  evaluated  environmental  i ssues’ .  I t i s,  of course,  desirable 

that any evaluation  that i s made,  and  any conclusions that are drawn,  should  be made on  

the basis of as much  objective evidence as i s avai lable.

 

Figure 2 – Redundant hospital premises on urban fringes

However,  as wi l l  become apparent as the process i s revealed,  i t i s expected  that the 

environmental  assessor wi l l  be required  to exercise perhaps considerable professional  

judgement in  the formation  of opin ions on  potential  business consequences.  This i s perhaps 

a  more significant point than  might,  at first,  be assumed.  Undoubtedly,  the environmental  

assessor requires a  comprehensive knowledge and  understanding  of environmental  

regulation,  potential ly pol luting  emissions from industrial  processes and  the industrial  

context in  which  some land  contamination  may occur.  However,  th is knowledge must 

be complemented  by an  appreciation  of broader commercial  practice,  financial  values 

and,  probably,  the interaction  of sector-specific markets.  I t should  be noted  that there 

are no specific professional  qual ifications for an  environmental  assessor nor,  indeed,  any 

professional  institution  addressing  professional  standards for the role.  However,  professional  

standing  may be ascertained  by virtue of membership of one or more of a  number of 

professional  organizations – the Institute of Environmental  Management and  Assessment 

(IEMA),  the Engineering  Employers’  Federation  (EEF) and  the Royal  Society of Chemists 

among others.  Environmental  consultancies may not be necessari ly achieving  the breadth  

What is environmental  assessment?



Environmental  Due Dil igence

Page 4

of analysis that the cl ient i s seeking.  Meanwhi le,  the standard  identifies (ISO 1 401 5,  2 .2) 

the assessor as a  ‘person,  possessing  sufficient competence,  designated  to conduct or 

participate in  a  g iven  assessment’.

The standard  also defines (ISO 1 401 5,  2 . 1  and  2 .4)  the assessee as the ‘si te or organization  

being  assessed  and  the cl ient as the organization  commissioning  the assessment’.  The cl ient 

may be:

•   a  law company representing  the interests of and  advising  the potential  d isposer or 

acquirer of the asset;

•   a  financial  institution  providing  a  loan;

•  a  corporate entity acquiring  the si te or organization.

However,  i t i s also perfectly acceptable for commercial  organizations to commission  directly 

an  environmental  assessment on  their own sites and  internal  activities or on  external  assets.  

I t should  also be pointed  out that not al l  assessments that form part of an  environmental  

due di l igence study are necessari ly conducted  in  an  overt manner.  Indeed,  the execution  of 

the assessment may be undertaken  in  extremely secret or confidential  circumstances.  These 

may be required  to avoid  alerting  the owners of potential  acquisitions as to the interest their 

asset is attracting,  with  consequential  concerns over price negotiations.  Early recognition  

of business consequences arising  from an  environmental  i ssue may be a  useful  negotiating  

tool .  The roles of the cl ient and  assessor are discussed in  more detai l  in  the fol lowing chapter.  

However,  the significant issue for the assessor and  cl ient is to ensure that,  between  them,  

they have a  clear and  shared  understanding  of the required  potential  outcomes from the 

assessment and  that the cl ient is aware of any potential  constraints under which  the assessor 

may be operating.  (ISO 1 401 5 does not offer guidance on  intrusive investigations,  and  more 

discussion  wi l l  be undertaken  on  this in  the concluding  chapters of this publ ication. )

At th is stage,  i t i s probably sensible to reproduce the logic of the process,  and  the schematic 

in  Figure 3  identifies th is.

Some detai l  of the sort of risk assessment methodology that might be employed  by the 

assessor in  developing  their evaluation,  particularly of contaminated  land,  is described  

later in  th is book.  I t i s a  frequent complaint,  especial ly from the legal  fraternity,  that these 

risk assessments are not always either clearly explained  or their val id ity for the proposed  

assessment properly establ ished.  Again,  one would  have to consider the dissatisfaction  

identified  in  the KPMG survey and,  in  particular,  the evidence of insufficient breadth  of 

d iscovery,  in  order to recognize the potential  for fai lure here.  Great emphasis should  be 

placed  in  the opening  rounds of the transaction  in  ensuring  clarity of the cl ient’s intention  

for the assessment as wel l  as the assessor identifying  constraints that may arise in  

attempting  to obtain  val idated  results.

ISO 1 401 5 also reiterates (ISO 1 401 5,  section  2 ) a  number of definitions common to other 

international  standards,  in  particular ISO 1 4001  (a  specification  for an  environmental  

management system),  and  include the fol lowing.
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•   Environmental  aspect (2 .6),  an element of an organization’s activities,  products or 

services that can interact with the environment.

•   Environmental  impact (2 .8),  any change to the environment,  whether adverse or 

beneficial,  wholly or partially resulting from an organization .

•   Organization  (2 . 1 2),  company,  corporation,  firm,  enterprise,  authority or institution,  or 

part or combination thereof,  whether incorporated or not,  public or private,  that has its 

own functions and administration .

Additional  definitions,  which  may be helpful  for the reader,  include the fol lowing.

•   Intrusive investigation  (2 . 1 1 ),  sampling and testing using instruments and/or requiring 

physical interference.

•   Val idation  (2 . 1 5),  process whereby the assessor determines that the information gathered 

is accurate,  reliable,  sufficient and appropriate to meet the objectives of the assessment.

 

Establish the requirement for the assessment - is

this, for example, a pre-acquisition discovery, a

'going concern' evaluation or confirmation of the

validity of the business for flotation or sale?

Identify potential

assessor, confirming

professional status

and previous

experience

Agree objectives for the assessment and

acknowledge any constraints under

which the assessor may be operating

Figure 3 – Schematic of the logic behind an assessment

Some of these definitions may not be immediately fami l iar to the reader but i t has been  

an  ambition  of ISO Technical  Committee 207  (ISO/TC  207),  the Environment Management 

Committee within  the International  Organization  for Standardization  (ISO) (www. iso.ch),  

What is environmental  assessment?
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to bring  consistency in  the use of i ts terminology across environmental  standards and  to 

provide ease of translatabi l i ty from Engl ish  into the other official  languages of ISO – French,  

Spanish  and  Russian.  In  th is context,  the development of th is standard  and,  because of the 

international  authority that i s brought by ISO documents,  i ts potential  use in  many markets 

should  bring  a  greater understanding  of the terminology and  processes.

Conclusion

The environmental  assessment i s a  complex and  comprehensive review of an  organization’s 

si tes and  operations,  with  a  view to determining  environmental  aspects that may have 

an  adverse or beneficial  impact on  an  organization’s financial  wel l -being  – the ‘business 

consequences’.  I ts execution  requires assessors with  considerable environmental  knowledge,  

commercial  experience and  intel lectual  ski l l s,  such  that they can  assist in  contributing  to 

the identification  of business consequences.  The assessment contributes to the overal l  

environmental  due di l igence process,  and  may lead  to recommendations on:

•   intrusive investigation  and  the potential  for remediation  of contaminated  land  or the 

removal  of potential ly dangerous asbestos;

•   the review of raw material  and  component sources and  the use of recycled  material ;

•   changes to suppl iers with  more sustainable working  practices.
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Chapter 2 – The cl ient/assessor relationship

Introduction

The potential  complexity of th is relationship,  with  the cl ient often  being  a  ‘proxy’,  has 

been  referred  to earl ier in  th is book.  With  cl ients who may be national  governments,  

multi -national  or trans-global  businesses or simply a  growing  commercial  enterprise,  the 

scope and  scale of the requirements for environmental  due di l igence and  the expectations 

from an  environmental  assessment,  the potential  scope for the assessor’s consideration  

may be considerable.  Indeed,  i t i s patently obvious that,  at the larger end  of the scale,  the 

environmental  assessment and  the overal l  environmental  due di l igence result may only be 

achieved  by the use of a  wel l -briefed  team with,  among others,  sector-specific expertise 

in  economics and  the commercial  aspects of the business as wel l  as a  wide range of 

environmental  ski l l s including  soi l  engineering,  geology/hydrogeology and  biology.

Their access to sophisticated  proprietorial  software for risk assessment relating  to air 

and  waterborne pol lution  and  for soi l  remediation  assessments and  to the subsequent 

engineering  solutions i s essential .  However,  in  completing  the fundamental  elements of 

the environmental  assessment,  less in itial  sophistication  i s necessary.  In itial ly,  the cl ient 

has some fundamental  responsibi l i ties that extend  beyond  the in itial  determination  of the 

need  for the assessment.  The standard  suggests (ISO 1 401 5,  3 . 1 )  that the cl ient should  

define the objectives for the assessment and  determine the scope and  criteria  for the 

assessment.  These may be provisional  considerations pending  the recruitment or assignation  

of the assessor to the task.  In  a lmost every circumstance,  reconfirmation  of the scope and  

objectives should  then  be undertaken  between  the cl ient and  the assessor.

The client’s role and responsibil ities

There fol lows a  recommendation  in  the standard  (ISO 1 401 5,  3 .4f) that the cl ient should  

define which  parts of the assessment wi l l  be conducted  by the assessor and  which  parts wi l l  

be the responsibi l i ty of the cl ient.  Care i s needed  in  the interpretation  of th is requirement as 

the assessment has a  number of sign ificant activities:

•   planning;

•   information  gathering  and  val idation;

•   evaluation;

•   reporting.

Given  the often  l imited  grasp of the activity by many industrial ists and,  one suspects,  some 

of their legal  advisers,  the assessor’s abi l i ty to influence the choices may be important and  
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wil l ,  in  any case,  depend  upon  the nature of the assessment to be undertaken  – overt or 

confidential ,  internal  or external  asset,  local  or remote,  and  so on.

Unless the cl ient has the immediate involvement in  an  internal  assessment,  the planning  

of the assessment i s probably best left in  the hands of the assessor.  The assessor (or 

assessment team) i s l ikely to have reasonably broad  experience of the process and  may,  at 

least in  overal l  scope,  be better able to schedule the assessment and  identify key elements 

of the asset for investigation.  This i s,  of course,  a  commercial  activity – time is money and  

the cl ient wi l l  want some control  over the overal l  costs for the assessment and  the assessor 

– team or individual  – needs to work within  reasonable guidel ines on  time and  the scale of 

proposed  or potential  expenditure.

In  regard  to the process of information  gathering  and  val idation,  several  i ssues arise.  For 

the cl ient,  especial ly i f they also represent the assessee (the subject of the assessment),  

there i s the question  of objectivity and  understanding.  Are they sufficiently fami l iar with  

environmental  compl iance and  the detai led  objectives and  targets for their environmental  

management system?  Can  they supply,  on  an  objective basis,  material  for the assessor’s 

evaluation?  Do they know or have ready access to the external  sources of information  that 

wi l l  complement the in-house material?  I f,  as i s l ikely,  the answer to these chal lenges i s 

‘no’  and  there i s an  inabi l i ty to provide suitably knowledgeable staff to assist,  the balance 

of experience on  the assessor’s side should  be al lowed to prevai l .  The cl ient,  as assessee,  

should,  at least,  faci l i tate the quick and  accurate provision  of information.

However,  the balance of authority swings more in  favour of the cl ient when  the i ssue  

of evaluation  arises.  With  the benefit of the assessor’s val idated  findings and  their 

anticipation  of some of the costs of,  for example,  improved  emissions management or 

remediation,  the cl ient wi l l  be best able to consider the potential  impact upon  their  

business – how their capital  investment programme might need  to be re-phased  or 

prioritized;  whether or not the continuation  of a  production  l ine may be val id  in  the face  

of increased  cost or reducing  avai labi l i ty of raw materials;  whether energy taxes are l iable  

to render the business less viable.

These examples refer,  of course,  primari ly to the internal  assessment.  What then  of the 

assessment of remote assets,  whether overtly or covertly?  Again,  the cl ient i s l ikely to be the 

best judge of many of the product- or market-related  issues,  and  the assessor might need  

only to apprise the cl ient of the i ssues of environmental  significance that might need  to be 

addressed,  with  a  reasonable estimate of the market costs for effecting  the changes.

Once the in itial  assignation  of general  responsibi l i ties and  areas of authority have been  

establ ished,  some additional  i ssues (ISO 1 401 5,  3 . 1 g-l )  need  to be clarified,  and  include  

the fol lowing.

•   The identification of priority assessment areas,  if appropriate.  Ei ther cl ient or assessor 

may,  on  the basis of previous experience or sector-specific knowledge,  identify certain  
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physical  assets or market-related  activities,  for example,  land  and  premises with  an  

extended  h istory of use in  a  variety of industrial  activities or competitor technology,  

which  wi l l  contribute to the understanding  of business consequences potential ly arising.

•   Contact with the representative of the assessee,  if appropriate,  to obtain full cooperation 

and to initiate the process.  Where the assessment i s being  undertaken  overtly,  th is i s a  

straightforward  commercial  courtesy,  whether the assessee si te or asset i s an  ‘ internal ’  

one or belongs to a  th ird  party.  I f the assessment i s being  undertaken  in  support of a  

covert environmental  due d i l igence,  care needs to be taken  in  regard  to a  number of 

activities.  Si te survei l lance for evidence of control led  or careless emission  pol icies for sol id  

and  l iquid  waste,  for trade effluent and  emissions to air and  for general  management of 

environmental  i ssues requires considerable d iscretion.  The investigation  of publ ic records 

contain ing  relevant information  and  for which  some identification  i s required  needs to 

be handled  sensitively,  perhaps with  adequate justification  for alternative uses for the 

information.  Where d irect questioning  or interviews are not possible,  d iscrete discussion  

in  the neighbourhood  may alert the assessor to the less obvious si te h istory and  current 

operating  circumstances.

•   Approving the assessment plan.  Time may be a  very critical  i ssue,  with  the requirement 

for a  completed  assessment and  val idated  evaluations presented  in  a  short period  of 

time.  This may require the mobi l ization  of a  team of special ists active in  the various areas 

of si te survei l lance,  archive and  market research,  emission  model l ing,  laboratory testing  

and  so on.  Access to these resources i s as important for the assessor as the financial  

resources to commission  such  help.  This leads to a  need  for the next l i st i tem.

•   The provision of the appropriate authority and resources to enable the assessment to 

be conducted.  This needs no real  explanation  but assessors engaged  to undertake th ird  

party assessments need  to be alert to the financial  constraints and  any commitments to 

commercial  confidential i ty that may,  correspondingly,  be required.

•   Providing the assessor with the information necessary to undertake the assessment.  In  

an  overt assessment si tuation,  the cl ient,  ei ther d irectly or through  the empowerment 

of subordinates,  may faci l i tate th is straightforwardly.  I f the due di l igence is being  

undertaken  covertly,  then  the assessor has a  more difficult problem in  identifying  

performance statistics.  Potential  sources of information  are d iscussed  in  later chapters 

but,  especial ly in  overseas markets,  information  that might be accessible in  the more 

careful ly regulated  markets in  North  America,  Europe and  some countries of the Asia  

Pacific Rim wi l l  be absent elsewhere.  In  many cases,  records of relevance may have been  

destroyed  in  wars or unavai lable due to administrative inefficiency or the absence of 

adequate regulatory activity.

•   Receiving the assessment results and determining their distribution.  This,  in  a  normal,  

particularly internal  assessment situation,  is a  straightforward administrative exercise.  

However,  where the environmental  due di l igence is being conducted in  circumstances of 

great confidential ity,  much greater discretion  may be required.  It behoves the assessor to 

ensure that l ines and methods of communication  are clearly establ ished and,  if appropriate,  

the identification  of persons with  whom contact is to be exclusively maintained.

The client/assessor relationship
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The representative of the assessee

In  the conventional  assessment,  there is a  role for the representative of the assessee 

defined (ISO 1 401 5,  2 . 1 3) as ‘the person  authorized  to represent the assessee’.  I t i s to the 

representative of the assessee that responsibi l i ty is given  for the provision  of information  

about and  access to the asset under examination.  Theirs wi l l  be the role of informing relevant 

staff members about the assessment and  i ts purpose,  of helping  with  the organization  of 

interviews,  ensuring  safety and  that suitable assistance is made avai lable to the assessor.  Of 

course,  this role is i rrelevant i f the assessment i s a  discrete one and  cannot be provided if the 

site being  assessed is an  ‘orphan’  – abandoned,  with  no known ownership.

The assessor

The standard  (ISO 1 401 5,  3 .3) identifies a  significant d ifference between  the role of the 

auditor and  that of the assessor.  I t suggests that the auditor i s largely deal ing  with  the 

verification  of reported  information  and  drawing  conclusions as to the effectiveness and  

suitabi l i ty of,  typical ly,  an  environmental  management system.  In  the assessor’s case,   

they are deal ing  frequently with  the requirement to research  information  that i s sometimes 

new,  in  a  relatively short period  of time,  often  in  d iscrete circumstances and  may be  

required  to provide evaluations based  on  their professional  opin ion  and  experience rather 

than  hard  evidence.

The standard  requires that the assessor uses d i l igence,  knowledge,  ski l l  and  judgement,  

maintain ing  discretion  and  confidential i ty unless required  by laws or regulation  to do 

otherwise.  G iven  th is not inconsiderable responsibi l i ty,  the assessor’s responsibi l i ties are 

quite onerous.  Their relationship with  the cl ient and  the need  to agree objectives,  scope 

and  criteria  for the assessment and  a  reporting  methodology have already been  discussed.  

They also have the responsibi l i ty for preparing  the assessment plan  for the cl ient’s approval  

and  winning  ti tle to the authority and  resources to complete the assessment.  In  addition  to 

these,  the assessor,  or the team that they lead,  are required  to undertake other actions.

•   Creating and maintaining working documents,  such as checklists and protocols.  The 

derivation  of these wi l l  be more compl icated  for the assessment of th ird  party assets,  

especial ly those under foreign  jurisdiction.  The consol idation  of an  understanding  of 

relevant legislation  and  i ts appl ication  may be difficult,  especial ly where the regulatory 

regime has a  poor record  of enforcement and  there i s,  perhaps,  no case precedent 

avai lable for offences against the local  environmental  regulation.  The assessor/assessment 

team may require a  knowledge of foreign  market charging  regimes for water,  sewerage 

and  other services,  such  as waste disposal ,  of the avai labi l i ty of remediation  contractors 

and  the relevant technology for the treatment of contaminated  land  or the removal  of 

asbestos and  of the avai labi l i ty,  at an  economic rate,  of ‘best practice’  environmental  

technology and  the maintenance support for i t.  In  a  world  where there i s increasing  

attention  being  paid  to corporate social  responsibi l i ty,  where the consequential  i ssues 

of working  practices,  economic contribution  to the local  community,  unsustainable 
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exploitation  of raw materials and  corrupt administrative or market processes may arise,  

the assessor/assessment team may need  to cast their search  for information  quite widely.  

Working  documents should  reflect these chal lenges.

•   Ensuring that the necessary skills are available to meet the assessment objectives and if 

they are appropriate.  The assessor/assessment team wi l l  need  a  fundamental  knowledge 

of environmental  technology and  working  practices that prevent pol lution  and  

contravention  of environmental  legislation.  However,  the team may need  supplementing  

with  ski l l s such  as biology,  hydrogeology/geology,  economics,  soi l  engineering  and  

engineers from construction,  mechanical  and  simi lar d iscipl ines.  For some complex assets,  

further knowledge from independent industry special ists may be necessary.

•   Obtaining the client’s approval of the assessment team.  The cl ient may be less interested  

in  a  review of individual  ski l l s than  an  assurance that there i s overal l  team competence.  

They may also be interested  in  the techniques that the team wi l l  use in  developing  

some of their models and  assessments to ensure that the evaluations are robust and  

reproducible.

•   Obtaining initial information .  This should  be readi ly avai lable for the internal  or overt 

th ird  party assessment – indeed,  a  cal l  for documentation  may provide much  of the 

relevant in itial  information.  Elsewhere,  the Internet may provide essential  market 

information,  detai ls of environmental  regulations,  news of the assessee’s possible 

violations of regulatory compl iance and  general  market standing.  Satel l i te and  other 

airborne survei l lance photography is capable of providing  quite detai led  information  

about land  and  bui ldings which  are the subject of assessments.  A prel iminary 

reconnaissance for covert assessments is,  therefore,  perhaps more readi ly avai lable than  

was the case a  few years ago.

•   Assigning members of the assessment team to conduct the component parts of the 

assessment.  Essential ly a  straightforward  management function,  th is can  become 

complex i f the due di l igence exercise i s a  pan-national  or multi -site exercise.  Logistics,  

control  and  communication  become significant i ssues for the assessment team leader.

•   Gathering and validating information in accordance with the assessment plan.  Th is  

i s the essence of the assessment process.  Later chapters of th is book wi l l  offer the  

reader some options here for sources of information.  However,  i t has already been  

mentioned  that i t i s the consol idation  of that information  and  i ts interpretation  that i s 

important.  A key role,  particularly for a  team assessment,  wi l l  be the careful  fi l ing  and  

documenting  of information,  i ts source and  potential  rel iabi l i ty and  the extent to which   

i t has been  corroborated.

•   Determining business consequences if requested by the client.  We have already discussed  

the cl ient’s assumption  of responsibi l i ty for determining  business consequences.  However,  

i f the results from the assessment and  the overal l  environmental  due di l igence point to 

intrusive investigation  of the assets,  the cl ient i s l ikely to depend  more heavi ly for some 

guidance from the assessor as to how this and  any subsequent remediation  may be 

progressed,  with  i ts potential  impact on  plans for both  capital  and  revenue expenditure.  

Chapter 6 i s dedicated  to th is and  to i ssues such  as the soi l  conditions to which  the si te 

wi l l  be restored,  the nature of any engineering  works that might be necessary,  their cost 

The cl ient/assessor relationship
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and  how cash  flow might be managed  to avoid  undue pressure on  the business function  

and,  final ly,  where suitable indemnification  might be obtained  to insure against any 

future potential  claims.

•   Preparing and providing the report to the client,  if requested.  Again,  commercial  ski l l s 

are required  to compi le a  suitable report,  perhaps with  i l lustrations,  worked  examples 

of technical  assessments and  tables showing  performance comparisons of relevance.  

Again,  the nature of the assessment report wi l l  depend  upon  the overal l  context of the 

environmental  due di l igence.  Sometimes,  a l l  that i s cal led  for i s a  verbal  report.

Assessor qualifications

The Introduction  identified  the absence of formal  assessor qual ifications or a  professional  

body that oversees assessor behaviour.  However,  the standard  (ISO 1 401 5,  3 .3) identifies 

some criteria  through  which  a  more informed selection  might be made.  They include 

education  (to a  level  unspecified),  train ing  (for qual ifications unspecified) and  relevant work 

experience.  The ISO auditing  standard  ISO 1 901 1  [2 ],  has changed  the emphasis away 

from auditor qual ifications and  more towards auditor competence,  demonstrated  personal  

attributes and  demonstrated  abi l i ty to apply knowledge and  ski l l s.  In  th is respect,  potential  

cl ients might wish  to be satisfied  by the curriculum vitae of the assessment team and  the l i st 

of their previous cl ients.

The standard  (ISO 1 401 5,  3 .3,  final  paragraph) specifies additional  requirements for 

knowledge of and  competence in :

•   relevant laws and  regulations and  related  documents;

•   environmental  science and  technology;

•   economics and  the relevant business area  (th is refers more to sector-specific knowledge 

than  the geographical  zone);

•   technical  and  environmental  aspects of commercial  operations;

•   faci l i ty operations;

•   assessment techniques.

The cl ient wi l l  doubtless make a  judgement on  the choice of assessor depending  upon,  

perhaps,  references from previous cl ients.  This may,  of course,  be a  l i ttle d ifficult,  g iven  the 

sensitivity of some of the work that the assessor may have undertaken.

Conclusion

The cl ient/assessor relationship i s a  particularly important one,  especial ly i f the del ivery 

of the business consequences i s to be undertaken  by the assessor.  The cl ient needs to be 

able to place considerable faith  in  the assessor’s integrity,  environmental  insight,  technical  

ski l l  and  commercial  nous.  In  the best of ci rcumstances,  the assessor wi l l  be working  with  

a  clear understanding  of the cl ient’s requirements,  wi l l  have revealed  their assessment 
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methodology,  technological  and  other sources of help avai lable to them and  be involved  

with  the cl ient in  determining  the business consequences.

In  a  working  si tuation  where the assessment i s being  undertaken  with  the assessee’s 

compl iance,  the assessor should  have the capacity to draw out a  comprehensive 

understanding  of the h istoric and  current conditions prevai l ing  at the si te or within   

the organization.

There are no qual ifications or assessments of competency for environmental  assessors.   

The cl ient i s prudent to fol low up references and  ask for work examples,  where these  

can  be provided.

The client/assessor relationship
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Chapter 3  – Assessment planning

Introduction

The assessment process involves i ts planning,  the accumulation  and  val idation  of 

information  and  evidence,  i ts evaluation  and  the compi lation  of the final  report,  whether 

written  or verbal .  Ideal ly undertaken  in  detai led  discussion  with  the cl ient or their 

representative,  the process i s designed  to identify environmental  aspects with  potential  

business consequences.  These are often  thought of in  a  negative context,  especial ly as a  

potential  cost to the business.  However,  i f the cl ient i s so minded,  the assessor may also be 

instructed  to identify any potential  business opportunities that might be exploited  as a  result 

of their investigations.

In  the current pol i tical  and  regulatory environment,  funding  derived  from the Landfil l  Tax 

Credit Scheme,  and  capital  a l lowances for investment in  more efficient heat and  power 

generation  processes,  may prove attractive.  The acquisition  of ‘brownfield’  si tes may also 

el icit support from local  government and  other simi lar bodies.

Objectives and scope

In  most assessments,  the objectives wi l l  be cl ient-defined  and  primari ly relate to the 

identification  of environmental  aspects and  the potential  business consequences.  In   

some cases,  the assessment wi l l  be made of abandoned,  or ‘orphan’,  si tes,  for which   

no such  guidance is avai lable.  In  th is case,  the assessor wi l l  need  to consider some,  more 

general ,  potential  options,  especial ly i f the assessor i s being  asked  to consider a  d isposal   

or development strategy for the si te.  In  th is case,  their prel iminary planning  might wish  to  

take into account:

•   local/regional  economic development strategies;

•   local  infrastructure requirements for residential  or industrial  developments;

•   the level  of remediation  required  to render the si te fit for use,  i f contamination  i s 

identified;

•   the need  for risk assessments in  the event that h istoric pol lution  has occurred  and  has 

migrated  to or i s migrating  from the si te;

•   potential  purchasers and  the need  for indemnification.

Some larger si tes,  such  as mi l i tary bases (see Figure 4),  that,  with  de-mi l i tarization  

proceeding  apace in  northern  Europe,  were becoming  plentiful  at the end  of the twentieth  

century,  provide an  intriguing  combination  of chal lenges.  For example,  some of the i ssues 

that can  arise as a  result of a  demi l i tarized  base are contaminated  land,  uti l i ties and  roads 

infrastructure,  underground  faci l i ties and  hazardous (waste) materials on  si te.
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Figure 4 – An example of a demilitarized base

Whether or not the cl ient has identified  the need  for the assessor’s evaluations of  

business consequences,  agreement wi l l  be needed  on  the scope for the assessment.  The 

standard  proposes (ISO 1 401 5,  4.2 .3) a  number of possibi l i ties for consideration,  which  

include the fol lowing.

•   Categories of environmental aspects to be assessed.  The environmental  aspects typical ly 

under consideration  wi l l  include discharges to air,  land  and  water,  including  the off-

site d isposal  of waste;  compl iance i ssues,  including,  for example,  packaging  waste 

obl igations,  the release of volati le organics or persistent organic pol lutants,  greenhouse 

gas management,  packaging  and  product-related  issues,  in  regard  to market acceptabi l i ty 

and  raw materials consumption.  I f the cl ient i s considering  the potential  acquisition  of 

the si te for other uses,  some of these aspects may no longer be relevant.  Certain ly,  in  

the case of the disposal  of an  industrial  si te for non-commercial  use,  i t i s largely only the 

i ssue of residual  land  contamination  that might be considered.

•   Any environmental impacts that other sites or organizations might have on the assessee.  

The assessor wi l l  need,  potential ly,  to undertake some off-site reconnaissance to identify 

the characteristics of neighbouring  businesses.  These may,  of course,  be relatively 

harmless service-oriented  enterprises.  However,  in  the case of,  particularly,  production  

activities,  a  knowledge of the potential  hazards/pol lution  arising  and  whether these are 

husbanded  responsibly i s necessary,  together with  an  understanding  of the potential  

routes for migration  of any potential ly si te-threatening  materials.  The assessor should  be 

able to identify the existence of any of these on  the subject si te.
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•   Physical boundaries of the assessee (e. g.  site,  part of site).  The enormity of some sites,  

such  as the mi l i tary bases mentioned  above,  major docks such  as those in  Cardiff,  major 

manufacturing  works such  as British  Steel  in  South  Wales and  the Central  Midlands and  

si tes in  the mining  industry provide examples of extensive si tes where some l imits may 

be imposed  on  the assessor in  their work.  This may be,  for example,  to al low phased  

disposal  of the si tes and  generate cash  flow to fund  remediation  or the progressive 

development of new infrastructure.

•   Adjacent and nearby sites,  if applicable.  In  addition  to the presence of other potential ly 

pol luting  or possibly pol luted  si tes,  the assessor needs to be alert to the existence of such  

areas as Sites of Special  Scientific Interest (SSSIs),  areas of outstanding  natural  beauty 

(AONBs) and  any habitats that may be l iable for protection  under the Habitats Directive.  

The presence of these may have an  impact on  the marketabi l i ty of the si te and  the uses 

to which  i t might,  potential ly,  be put.  The pol icies affecting  development in  these areas 

are l ikely to be addressed  in  either local  or regional  government planning  pol icies.

•   Organizational boundaries,  including relationships with or activities involving contractors,  

suppliers,  organizations (e. g.  off-site waste disposal,  individuals and former occupants).  

Those who are fami l iar with  environmental  management systems (EMSs) wi l l  instantly 

recognize the chal lenge that th ird  parties make to the environmental  integrity of an  

organization.  In  particular,  the role of on-site contractors in  regard  to their consumption  

of energy and  their general  approach  to waste disposal .  The EMS asks the sponsor 

to identify the potential  for pol lution  in  normal  and  abnormal  conditions.  Anecdotal  

evidence suggests that plant shutdown and  the deployment of th ird  party maintainers on  

si te i s a  prime example of an  occasion  when  accidents and  accidental  pol lution  occur.

  The i ssue of past si te occupants or employees i s very val id.  Current legislation  (e.g.  

the Environmental  Protection  Act 1 990) makes i t possible for the cost of remediating  

h istoric pol lution  recoverable where the originator of the pol lution  can  be identified.  The 

pursuit of th is cost i s unl ikely to be straightforward  and  wi l l  not,  therefore,  fal l  within  the 

assessor’s remit.  However,  d iscussion  with  former employees at the si te,  where these can  

be identified  and  their evidence corroborated,  can  be useful  sources of information  on  

si te management and  the occurrence of potential ly pol luting  incidents.

•   Time period covered (e. g.  past,  present and/or future).  This element of the scope is 

qual ified  further with  regard  to the activities of the assessee and/or the cl ient (e.g.   

continuing  present operations,  plans for change,  expansion,  demol ition,  decommission-

ing,  revamping  and  with  regard  to development of the criteria  (see ISO 1 401 5,  4.2 .4).  

Here the standard  lacks some clarity.  The time element i s influenced  very much  by the 

requirements identified  in  the second  element of the qual ification.  The cl ient i s perfectly 

within  their rights to set l imits on  the periods in  which  environmental  aspects should  

be considered.  The redevelopment of the si te would,  for example,  possibly mitigate 

for the foreseeable future any requirement for a  contaminated  land  investigation  to be 

undertaken,  unless the current regulatory cl imate required  i t.  They might simply ask for 

an  assessment to be undertaken  to consider the viabi l i ty of the plant as a  ‘going  concern’  

and  with  current raw material  and  uti l i ty streams.  On  the other hand,  they may be 

Assessment planning
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seeking  a  comparative assessment,  setting  the current ‘environmental  footprint’  against 

those of a  new process.  The u ltimate assessment would  entertain  h istoric pol lution,  

current environmental  performance,  especial ly in  regard  perhaps to compl iance and  the 

sustainabi l i ty of the processes against a  sale or potential  flotation  in  order to identify the 

potential  capital  value of the asset.

•   Business consequences cost threshold,  if applicable.  Perhaps a  d ifficult concept to grasp,  

but here the cl ient i s simply saying:  ‘ I f the assessment reveals a  potential  financial  impact 

on  an  investment decision  beyond  so many tens of thousands of pounds,  suspend  or 

abandon  the assessment. ’

Assessment criteria

The standard  (ISO 1 401 5,  4.2 .4) attempts to identify potential  cri teria  for the assessment,  

against which  the information  that has been  gathered  and  evaluated  wi l l  be assessed,  and  

offers three examples.

•   Currently applicable and reasonably foreseeable legal requirements (e. g.  consents,  

permits,  environmental laws and regulatory policies).  The European  Community has 

passed  over 300 pieces of environmental  legislation,  and  in  extreme cases,  chief executives 

or board  members and  functional  managers with  environmental  responsibi l i ty render 

themselves l iable to a  maximum fine of £20 000 and/or 6 months in  jai l  for serious 

breaches of regulations.  In  th is case,  compl iance is of critical  importance.  This is,  of course,  

in  addition  to any corporate l iabi l i ty that may arise and  for which  additional  penalties 

may be incurred.  What is equal ly important is to have a  clear understanding  of future 

legislation  (with  i ts potential  cost impl ications).  This is,  to some extent,  made easier by 

the scale of consultation  at both  European  and  national  level  – the soon-to-be-introduced  

Waste Electrical  and  Electronic Goods (WEE) Directive has been  portended for five or 

more years,  whi le industry groups stood their corner on  controversial  aspects of i t.  One 

other vital  aspect of legal ization  is to understand the thresholds beyond  which  compl iance 

becomes essential .  Producer Responsibi l i ty legislation  is distinctive and,  at least in  smal ler 

companies,  the scale of operations might be at least as profitable i f,  for example,  activities 

are managed at levels lower than  the thresholds for compl iance.

•   Other client-defined environmental requirements (e. g.  organizational policies and 

procedures,  specific environmental conditions,  management practices,  systems and 

performance requirements,  industry and professional codes of practice and conduct).   

The standard  has ‘bundled’  a  number of topics together here in  a  manner that i s less 

than  clear as to the consideration.  The reader may wish  to infer that the potential  

purchaser i s looking  for behaviour within  the assessee that makes an  acquisition  more 

synergistic.  The al ignment of pol ices and  procedures in  regard  to the sustainable conduct 

of the company makes a  consol idation  of activities rather easier.  I f management practices 

and  the supporting  systems are intended  to del iver environmental  compl iance and  

commercial  sustainabi l i ty,  so much  the better.  The acquisition  may,  however,  be one 

intended  to provide additional  ski l l s,  or manufacturing  capacity h itherto unavai lable to 
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the potential  purchaser.  In  th is case,  the sector codes of conduct and  working  practices 

may require some assimi lation.  I f th is i s the case,  does time permit and  are the resources 

avai lable for the assimi lation  of th is additional  understanding  and  discipl ine?  In  regard  to 

specific environmental  conditions,  these might include access to,  for example,  landfi l l  or 

other waste disposal  faci l i ties,  cool ing  water,  minerals and  other raw materials.

•   Requirements,  claims or potential claims of interested third parties (e. g.  insurance 

companies or financial organizations).  The concept of ethical  investment has brought fresh  

interest to the requirement for sustainable management,  the reduction  and  avoidance 

of pol lution,  ethical  and  sustainable sourcing  and  social  responsibi l i ty.  I f the acquisition  

is intended to provide security for the raising  of additional  capital ,  or i s to become part 

of the portfol io of a  l isted  company,  evidence of poor environmental  performance or 

unsustainable behaviour may prejudice the avai labi l i ty of this capital ,  or cause the share 

price of the parent company to fal l .  In  the case of insurance companies,  the requirements 

for improved  environmental  performance as a  condition  of the issue of environmental  

impairment l iabi l i ty insurance (EIL) or,  indeed,  the lack of any because of conditions that 

make insurance impossible to obtain  could  be an  influential  consideration.

© Sinclair Knight Merz 2004

Figure 5 — Prescribed industries

•   Technological considerations.  This wi l l  be one of the most critical  i ssues for a  potential  

purchaser,  especial ly of a  company or si te described  as a  prescribed  process,  where 

compl iance with  the Integrated  Pol lution  Prevention  Control  Directive (IPPC) i s required.  

A theme of IPPC  is ‘best practice environmental  option’,  which  commits organizations to 

the use of the best technologies for the prevention  or reduction  of pol lution.  The criteria  

‘not entai l ing  excessive cost’  was a  feature of the UK’s earl ier Integrated  Pol lution  Control  

(IPC) regulations,  which  al lowed the permitting  authority some discretion  on  how rapidly 

the ‘best practice environmental  option’  was instal led.  This no longer appl ies,  and  the 
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potential  purchaser of such  a  prescribed  process needs to be alert to the cost impl ications 

for upgrading  pol lution  prevention  (see Figure 5),  monitoring  and  measurement 

equipment.  However,  IPPC  goes further in  seeking  measures for conserving  energy and  

reducing  waste.  Inevitably,  these may wel l  mean  new investment in  better faci l i ties for 

production  and  for the production  of heat and  power.

  Even  with  the appropriate equipment in  place,  the organization  may not be able to 

guarantee a  smooth  passage.  Non-governmental  organizations (NGOs) espousing  

publ ic health  concerns abound  – sometime single-issue concerns,  but many able to 

mobi l ize publ ic opin ion  and  postpone the moment when  operations can  commence by 

demanding  publ ic enquiries.  These can  be long  and  costly.  The UK cement industry,  with  

i ts dependence for economic operation  on  a  variety of waste-derived  fuels,  has been  a  

victim  of such  delays.

Assessment plan

At th is point in  the standard  (ISO 1 401 5,  4.2 .5) the reader wi l l  identify guidance on  the 

Assessment Plan.  Whi le many of the i tems on  the l i st are straightforward,  easi ly understood  

or expanded  on  elsewhere in  th is book,  some of them are described  in  more detai l :

•   identification  of the cl ient,  the representative of the assessee,  and  the assessor(s);

•   the assessment objectives and  scope;

•   the assessment criteria;

•   priority assessment areas.  Acquisitions and  mergers are often  undertaken  in  circumstances 

where speed is of the essence.  The decision  to,  in  particular,  purchase a  business or site 

may depend,  for example,  upon  marginal  financial  considerations that can  be decided on  

the basis of a  few critical  detai ls.  The assessment may,  therefore,  be decided on  one or 

two critical  views,  perhaps l imited  to process and  pol lution  management.  Such  a  decision  

would  obviate the need for wider reconnaissance and  investigation;

•   roles and  responsibi l i ties;

•   the working  language of the assessment and  associated  reports.  Where the acquisition  

or d isposal  i s a  feature of cross-border,  international  trading,  the choice of language  

may have some critical  connotations where the influencing  of foreign  stakeholders may 

be concerned;

•   anticipated  time and  duration  of the assessment;

•   assessment schedule;

•   resources requirements (e.g.  human,  financial ,  technological ).  The assessor should  

be able to demonstrate to the cl ient that they have access to the appropriate ski l l s 

and  the financial  resources to support a  team in  the field.  International  travel  and  

accommodation  may be required,  together with  the employment of local  agents,  car 

h ire and  access to local  legal  and  technical  help.  I t i s worth  reiterating  that the personal  

ski l l s should  not only encompass environmental  technology and  legislation,  but a  
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comprehension  of the industry sector and  the commercial  pressures which  exist in   

that sector;

•   an  outl ine of the assessment procedures to be used.  The cl ient can  be g iven  considerable 

comfort by the assessor i f they are prepared  to elaborate on  the logic of their processes.  

Such  logic may include a  review of process flow information,  an  analysis of waste 

arising,  investigation  of permits and  authorizations,  si te reconnaissance and  observation,  

interviews with  employees,  with  regulators and  the general  publ ic.  Where,  subsequently,  

intrusive investigation  becomes an  i ssue,  reference to the soi l  standards required  from 

remediation,  the investigative and  remedial  technologies to be used  and  the techniques 

for the assessment of risk to sensitive receptors should  be discussed;

•   a  summary of the reference documents,  working  documents,  checkl ists and  protocols to 

be used.  These could  include industry codes of practice,  interview pro formas,  guidance 

notes from regulatory bodies,  local  government planning  pol icy documents and  other 

simi lar material ;

•   reporting  requirements.  I t has already been  suggested  that some assessments are carried  

out in  ci rcumstances of extreme confidential i ty.  The creation  and  circulation  of any paper 

or electronic report on  these may be forbidden;

•   confidential i ty requirements.  At worst,  normal  rules for commercial  confidential i ty should  

apply – fundamental ly,  an  assessor should  neither publ ish  references to nor d iscuss 

with  th ird  parties the cl ient’s instructions,  the nature of the assessee or their assessment 

findings.  In  addition  to any normal  commercial  d iscretion,  the assessor may,  in  any case,  

be bound  by a  confidential i ty agreement.

The assessment plan  should  be presented  to the cl ient for formal  approval ,  whether th is 

presentation  takes the form of a  face-to-face interview or a  written  or other form of brief.

Summary

The conditions potential ly existing  in  a  si te or organization  can  be varied  and  i t i s important 

for the assessor to have some indication  of the objectives that the cl ient has for i t.  Aside 

from any legislation  affecting  contamination  or manufactured  goods produced  by the 

organization,  business consequences may be influenced  by tax concessions or incentives,  

access to raw materials and  changing  consumer preference.

Technological  developments,  driven  either by competition  or regulatory influence,  may 

mean  significant future investment.  I t i s productive i f the assessor has objectives and  a  

plan  that offer clear d irection  when  they have made discoveries which  exceed  the cl ient’s 

capacity to address them.  The assessor should  be prepared  to interrupt the assessment and  

discuss with  the cl ient i ts premature cessation.

Assessment planning
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Chapter 4 – The assessment process:   

information gathering

Introduction

The phase in  which  information  i s gathered  and  val idation  takes place i s the phase in  

which,  despite the prescription  of the guidance in  the standard  and  the potential  for cl ient 

d irection,  the assessor needs to demonstrate intuitiveness and  professional  understanding  

in  order to del iver a  result.  In  th is section  of the standard,  the guidance given  largely 

anticipates freedom of access to knowledge from a  compl iant assessee.  Additional  comment 

has,  therefore,  been  provided  on  addressing  the more clandestine assessment.

The important aim  for th is phase of the assessment i s that information  gathered  is 

complementary to the scope and  objectives agreed  for the assessment and  that i t i s 

sufficient,  relevant and  accurate for the derivation  of the findings.

Information

The fol lowing  sources or identity of potential  information  are h ighl ighted  in  Practical  Help  

Box 1  of ISO 1 401 5,  4.3. 1  (see Table 1 ).

Table 1  – Sources of information identified in  ISO 1 401 5, Practical  Help Box 1

— Location  

— Physical  characteristics (e.g.  hydrogeology)  

— Adjacent sites 

— Raw materials 

— Land use 

— Site sensitivity 

— Materials storage & handl ing  

— Emissions and  discharges to air,  water and  soi l  

— Waste storage,  handl ing  & disposal  

— Emergency preparedness 

— Storm water 

— Fire prevention  & control  

— Hazardous materials 

— Spi l l s 

— Occupational  and  publ ic health  & safety 

— Legal  and  organizational  requirements 

— Legal ,  organizational  or other non-compl iances and  nonconformities 

— Relationship with  external  parties
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The impl ications for each  are d iscussed  here below.

•   Location.  The subject si te’s relationship with  the local  community – industrial  or 

residential  – and  i ts adjacency to sensitive habitats needs to be clearly described.

•   Physical characteristics (e. g.  hydrogeology).  With  a  view to the potential  for 

contaminated  land,  an  understanding  of the geology and  hydrogeology of the si te i s 

important.  I f soi l  and  water contamination  are a  possibi l i ty,  knowledge of the routes 

for migration  and  the location  of potential ly sensitive receptors can  be helpful .  A 

complementary consideration  would  be the meteorology and  topography of the 

surrounding  area.  I f a i rborne pol lution  i s an  i ssue then,  using  predictive model l ing,  some 

assessment might be made of the general  d ispersion  and  potential  grounding  of plumes 

and  the location  of potential  complainants.  Reference to the local  infrastructure might 

also be useful  i f development/redevelopment i s a  consideration  – statutory nuisances 

such  as noise,  vibration,  dust,  odour and  l i tter – can  antagonize local  communities i f not 

control led  properly.

•   Assessee,  adjacent and nearby sites.  In  the context of the location,  a  description  of 

the physical  characteristics of the subject site and  the neighbourhood is helpful .  Any 

written  description  can  be useful ly supported  by aerial  photographs – vertical  or obl ique 

projection,  maps and  digital  video recordings.  A description  of the existing  land  use should  

be cross-referenced to the local  structure plan  to ensure that re-al location  of use for the 

area is not predicted,  or that development/redevelopment may not be restricted  in  any 

way.  This is an  issue especial ly where ‘orphan’  sites or land  designated for ‘brownfield’  

development is concerned.  Any reconnaissance of a  si te scheduled  for a  confidential  or 

adversarial  acquisition  bid  wi l l  need  to be undertaken  discretely,  i f not clandestinely.

•   Raw materials,  by-products and products (including hazardous materials).  The competent 

assessor with  sector knowledge wi l l  have a  comprehensive understanding  of the 

materials and  the processes employed  and  the products and  by-products produced.  

They should  also know whether there are hazardous materials employed  directly or 

indirectly in  the production  process and  the nature of the waste streams arising.  I f 

time permits,  the management of al l  aspects of the production  process should  be 

observed  to ensure that the storage and  handl ing  of,  especial ly,  hazardous materials 

conforms to expectations in  terms of regulation  and  codes of practice.  An  important 

i tem of legislation  with  which  organizations wi l l  be expected  to comply i s the Control  of 

Substances Hazardous to Health  (COSHH) Regulations 2002.  Records of risk assessment 

undertaken  by the organization  to comply with  these regulations should  be avai lable.

  Where control led  and  hazardous waste are concerned,  confirmation  that a  suitable audit 

trai l  i s avai lable,  confirming  the consignment of such  materials to authorized  disposers 

who have issued,  in  the case of the hazardous waste,  the appropriate destruction  

certificates i s necessary.  Compl iance here i s regulated  under the Control  of Pol lution  

(Special  Waste) Regulations 1 996.  Additional ly,  observance of waste handl ing  may also 

give clues as to the opportunities for recovery for recycl ing  with  attendant potential  

savings in  waste handl ing  and  disposal .
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  In  the case of the storage of hazardous substances,  the Planning  (Hazardous Substances) 

Act 1 990 and  the threshold  beyond  which  i ts observance is required  can  be important.

•   Materials storage and handling.  This i s an  often-ignored  area  of activity,  where product 

loss control  and  energy conservation  i s poor.  Receipt of damaged  components and  the 

mishandl ing  of raw and  other materials in  transit can  be both  a  source of lost revenue to 

the company and,  in  extreme cases,  a  source of pol lution.  Pol lution  remains a  concern  to 

regulators and  insurance companies,  due to the lack of control  of l iquid  fuels and  other 

chemical  storage.  The absence of bunding  for tanks or security for product movement 

continues to promote spi l lages with  the attendant costs of lost product and  the clean  up 

of any pol lution.

  The management of warehouse l ighting  and  heating  i s a lso often  poor,  with  l ighting  

left at h igh  levels even  when  the bui lding  i s unoccupied  and  heat escaping  through  

uncurtained  or unshuttered  doors.  These are often  pointers to a  company run  without 

consideration  for the environment or i ts longer-term sustainabi l i ty.

•   Emissions and discharges to air,  water and soil.  The assessor wi l l  be concerned  to see 

any relevant permits and  authorizations and  to ensure that effluent consents,  emission  

l imit values (ELVs) and  other thresholds are not exceeded.  Any cases of non-compl iance,  

which  might prejudice the longer-term avai labi l i ty of authorizations and  permits,  should  

be establ ished.  I f time and  resources permit,  external  consultation  with  regulatory bodies,  

local  government authorities and  water treatment companies may be appropriate to 

establ ish  any potential  additional  l iabi l i ties.  In  some exceptional  cases,  organizations 

operate their own  land  fi l l ing  operations.  The assessor wi l l  need  to ensure that any such  

faci l i ty i s appropriately l icensed  and  that monitoring  for any groundwater contamination  

i s properly in  place and,  i f appropriate,  gas monitoring  or gas capture faci l i ties are 

functioning  properly.

  The identification  of h istoric events – spi l lages to water and  especial ly to soi l  – may be 

more d ifficult to establ ish .  Investigations here may extend  to including  the examination  

of operational  logs,  incident books,  interviews with  existing  and  retired  staff,  emergency 

services and,  possibly,  residents from the local  community.  A si te examination  may 

identify,  through,  for example,  dead  or d istressed  vegetation,  soi l  d iscoloration  and  

contaminated  sewers and  storm water drains,  the potential  scale of soi l  and  other 

contamination.  This element of the assessor’s work is,  nonetheless,  fundamental  to the 

identification  of a  need  for intrusive investigation.

•   Waste storage,  handling and disposal.  The costs of waste handl ing  and  storage often  

represent an  area  of unaddressed  or properly managed  opportunity for resource 

efficiency.  Evidence of waste segregation  and  a  commitment to recycl ing  may indicate 

a  company in  control  of i ts overheads and  committed,  perhaps,  to sustainable methods 

of operation.  Organizations also need  to observe careful  storage of waste to avoid  

l i ttering  and  the creation  of dust and  odours – al l  statutory nuisances for which  penalties,  

typical ly fines,  can  arise.

The assessment process:  information gathering
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  There are also legal  i ssues associated  with  the handl ing  of waste – compl iance with  

the Environmental  Protection  Act 1 990,  Section  34 (Duty of Care) and  the Control  

of Pol lution  (Special  Waste) Regulations 1 980.  Control led  waste should  be properly 

consigned  with  a  l icensed  carrier and  special  waste,  with  i ts pre-notification  procedures,  

requires the maintenance of an  audit trai l ,  demonstrating  responsible d isposal  and  a  

destruction  certificate or,  i f appropriate,  a  recycl ing  note from a  l icensed  recycler.  A 

competent assessor wi l l  ensure that these records are consistently maintained.

•   Fire prevention and control,  spill containment and other emergency planning.  Especial ly 

in  si tes where hazardous processes are undertaken  or where hazardous materials are 

stored,  the assessor wi l l  expect to find  a  comprehensive emergency plan,  deal ing  with  

simple spi l l  containment or management right through  to a  ful l  scale emergency plan,  

identifying  plant closure and  evacuation  procedures.  Indeed,  many larger organizations 

with  potential ly hazardous activities on  site are required  to observe the conditions of the 

Control  of Major Accident Hazard  Regulations 1 999 (COMAH) and  the assessor wi l l  look 

to ensure that th is in  place i f the criteria  require i t.  However,  i t i s not sufficient merely 

for the emergency plans to exist.  The assessor wi l l  expect to see evidence of the plans 

being  reviewed  for relevance and  also being  tested  or practised  in  whole or in  part.  Such  

practice may involve a  desktop exercise,  the exercise of an  element of the plan  and  even,  

periodical ly or as determined  by legislation,  a  ful l  scale practice.

  There should  be comments arising  from any incident recorded  in  an  appropriate 

document – incident or operational  log  – and,  in  the case of a  major incident,  

some evidence of a  formal  enquiry into the events and  of the incorporation  of any 

improvements recommended.  The plans should  include recognition  for the potential  for 

environmental  damage both  from materials released  during  the incident as wel l  as that 

arising  from the use of chemicals and  other materials used  to treat the release.

•   Storm and floodwaters.  The assessor wi l l  be seeking  to ensure that effluent treatment 

plants and  storm water drain  capacity are adequate to manage excessive and  violent 

rainfal l .  This wi l l  include ensuring  the integrity of the systems designed  to keep 

potential ly contaminated  process water out of storm water drains and  that the treatment 

plant has sufficient excess capacity to permit the treatment of water from the oi ly water 

sewers,  etc.  Drainage and  sewerage are often  colour-coded  to ensure that containment 

materials can  be deployed  quickly where clean/storm water drainage is at risk.

  Floodwater offers a  d ifferent chal lenge and  should  concern  the assessor,  g iven  the 

increasing  tendency for development to be undertaken  in  flood  plains.  Where flooding  

or tidal  movement can  threaten,  some form of dam or barrier in  underground  sewers 

i s desirable.  Importantly,  where floodwater can  otherwise threaten  a  si te,  the assessor 

should  ensure that tank farm bunding  and  containment for hazardous and  other 

potential ly pol luting  materials i s instal led.

•   Occupational and public health and safety.  Where time permits and  the assessor i s 

able to witness operations,  there are several  i ssues on  which  they should  take a  view.  

These could  include,  but are not l imited  to,  the problems of noise,  dust and  vibration.  

Although  personal  protective equipment (PPE) can  address some of these problems,  the 
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sustainable solutions include the provision  of acoustic hoods on  noisy equipment,  the 

fitment of vibration  dampers on  rotating  and  simi lar equipment,  the instal lation  of noise 

and  vibration  suppressing  floor coverings and  of dust capture equipment on  cutting  and  

other equipment where dust occurs.

  One issue that also demands the assessor’s attention  i s in  regard  to asbestos.  This has 

been  used  in  a  variety of appl ications including  pipe and  furnace insulation  materials,  

asbestos and  cement roofing,  floor ti les,  backing  on  vinyl  sheet flooring,  soundproofing  

or decorative material ,  fi reproof g loves and  stove-top pads,  vehicle brake pads and  

l in ings,  clutch  facings and  gaskets.  Intrusive investigation  may be necessary in  order 

to ascertain  the extent to which  asbestos may be present in  bui ldings,  machinery and  

power generation  equipment and  in  si te and  other waste present.  I f the fabric i s in  good  

order and  air qual i ty tests reveal  no sign ificant hazard  from airborne fibres,  i t may be 

appropriate for the material  to be left in  situ.  Guidance is g iven  under the Control  of 

Asbestos at Work Regulations 2002.

  Although  not of immediate concern  here,  there i s the wider i ssue of the ‘sensitive 

receptor’  in  relation  to emissions and

•   Legal,  organizational and other requirements,  non-compliances and non-conformances.  

Some references have already been  made to essential  i tems of regulation.  The assessor 

wi l l ,  in  ci rcumstances where the assessee i s a  wi l l ing  subject,  have access to the 

organization’s Register of Significant Legislation  i f i t has an  environmental  management 

system in  place.  Fai l ing  th is,  they wi l l  need  to bring  a  knowledge and  experience of 

appl icable legislation  to the assessment and  ensure that the organization  knows of,  

and  i s compl iant with,  regulations affecting,  for example,  d ischarges to air,  water and  

soi l ,  packaging  regulations,  handl ing  of hazardous materials and  so on.  The directions 

g iven  in  the standard  also recommend,  where the assessor i s g iven  access to internal  

audit information,  that a  review of the non-compl iances and  non-conformances be 

undertaken.  These,  and  the management review outcomes,  g ive a  clear steer as to the 

company’s or organization’s commitment to continual  improvement in  i ts environmental  

management performance and  also to any underlying  inconsistencies in  that 

performance – communication,  train ing,  equipment obsolescence and  so on.

•   Relationship with external parties.  Impl icit in  th is reference are some,  i f not al l ,  of 

the ‘environmental  stakeholders’ .  The relationship with  regulatory bodies has already 

been  discussed  in  respect to authorizations,  permits and  consents.  Others with  whom 

consultation  may be appropriate include the fol lowing.

 –  Neighbours,  especial ly residential .  An  organization’s ‘ l icence to operate’  in  regard  

to permits,  planning  appl ications and  other regulatory activities can  be influenced  

dramatical ly by the publ ic perception  of i ts operations.  Incident avoidance,  regular 

communications with  the community and,  indeed,  some positive participation  by 

employees in  community projects may help with  perceptions of the organization’s 

attitude to the environment and  sustainabi l i ty.

 –  Insurance companies.  Environmental  Impairment Liabi l i ty insurance is beginning  to 

supplement General  and  Publ ic Liabi l i ty Insurance,  from which  the cover for ‘sudden  
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and  accidental  pol lution’  i s increasingly being  withdrawn.  Poor environmental  

performance,  with  a  h istory of pol luting  events,  may attract h igh  premiums for th is 

insurance and  vice versa.

 –  Banks.  Banks are now taking  environmental  risk seriously and  an  element of their 

financing  charges i s l ikely to reflect the environmental  probity of the organization.  

Interruptions to or prohibitions on  production  can  have a  dramatic influence on  cash  

flow and  the consequent abi l i ty to service loan  and  overdraft repayments.

 –  C l ients.  Where the assessment i s taking  place in  cooperative circumstances,  

d iscussions with  cl ients and  customers may reveal  plans for changes in  their 

requirements for services and  components.  The concept of the ‘green  supply chain’  

may demand  improved  processes,  the introduction  of a  stream of recycled  materials 

and  the qual ification  of new materials.  The assessor’s d iscoveries here go right to 

the heart of the commercial  impl ications for the organization’s future and,  indeed,  

the business consequences for any fai lure to adapt to the trend  in  environmental  

sustainabi l i ty.

 –  Suppl iers.  The upward  trend  in  Summer 2004 in  the price of crude oi l  reflected  not 

just the pol i tical  tension  in  the major supplying  regions but also the burgeoning  

growth  of demand for materials in  the Asia  Pacific Rim,  especial ly China.  Whi le not 

an  immediate environmental  impact,  the access to raw material  and  components at 

competitive rates may become increasingly unsustainable without serious attention  

to energy reduction  and  conservation  measures and  improved  product and  process 

design  (design  for environment) for easier end-of-l i fe recovery for potential ly 

recyclable materials.  This i s a lso a  legislative i ssue – producer responsibi l i ty legislation  

now influences the manufacture of packaging,  vehicles and  electrical  and  electronic 

goods.

 –  Environmental  non-governmental  organizations (NGOs).  News from NGOs is 

not always good  for the organization,  but they are,  nonetheless,  passionate 

commentators on  sector-specific environmental  performance issues,  corporate 

social  responsibi l i ty and  the i ssue of biodiversity.  The NGOs,  including  bodies such  

as World  Wi ld l i fe Trust,  Greenpeace,  Friends of the Earth,  local  wi ldl i fe trusts and  

other conservation  bodies have demonstrated  extremes of behaviour.  These range 

from the development of more environmental ly friendly techniques to address some 

problems of environmental  pol lution  to the extreme situation  where premises are 

occupied  or entry i s barred  by way of protest at environmental  pol lution  or unethical  

behaviour.  The speed  with  which  news now travels,  especial ly over the internet,  

means that multi -national  organizations must ensure that their activities can  withstand  

robust examination  for breaches of ethical  and  environmental ly sound  behaviour in  

whichever part of the world  they operate.

 –  Investment analysts.  We have not d iscussed  the relationships of companies quoted  

on  the Stock Exchange with  investment analysts.  This d ialogue forms part of a  

routine exchange of information  on  (financial )  market perceptions of the company’s 
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performance,  including  i ts environmental  profi le and  perceived  environmental  

efficiency and  d iscrete knowledge of the organization’s internal  th inking  and,  for 

example,  the i ssue of senior appointments within  the company.  I t may also be a  

d ialogue generated  as a  prelude to publ ic pronouncement relating  to mergers,  

acquisitions or other financial  restructuring.  I f information  on  such  exchanges can  be 

made avai lable,  a lbeit d iscretely,  i t may assist the assessor in  forming  their opin ions.  I t 

i s,  of course,  possible that information  on  the company has already been  establ ished  

by the Eth ical  Investment Research  Service (EIRIS – www.eiris.org) or the Social  

Investment Forum (SIF – www.uksif.org  or www.social invest.org),  and  which  might be 

obtained  by the assessor.  Some of the information  obtained  may be speculative or an  

interpretation  by the analyst of events predicted  or which  have occurred  and  so wi l l  

require careful  analysis by the assessor.

The standard  next d iscusses (ISO 1 401 5,  4.3.2) the need  to examine existing  documents 

and  records to obtain  a  sufficient understanding  of the site and/or organization,  without 

unnecessari ly dupl icating  prior investigative efforts.  A practical  help box (see Table 2 ) has 

been  inserted  into the standard  to identify typical  commercial  documentations g iving  

various insights into the organization’s environmental  performance and  the management 

structure that supports i t,  or not,  as the case may be.  The standard  encourages the 

assessor to identify documents,  which  wi l l  del iver corroboration  of information,  without 

needlessly dupl icating  work.  Wherever possible,  the assessee i s encouraged  to assist in  the 

identification  and  del ivery to the assessor of th is material .  A fai lure to assist in  th is way may 

l imit the value of the assessment or delay i ts production,  with  the consequent potential  

penalty in  terms of cost.

The assessor should,  in  the course of a  normal  assessment,  maintain  a  data  log,  identifying  

the type,  source,  qual ity and rel iabi l ity of the information  to enable more effective val idations.

Table 2  l i sts documents and  their potential  sources.  I t i s neither an  exhaustive l i st nor one 

that the assessor i s obl iged  to address in  i ts entirety.  Depending  upon  the objectives and  

the assessment criteria,  the assessment result may wel l  be obtained  without reference to 

th is exhaustive l i st of possibi l i ties.  However,  where discovery i s proving  difficult,  i t does offer 

some alternative sources that might be useful ,  whether the assessment i s an  overt one or a  

clandestine one.

The assessor i s a lso encouraged  (ISO 1 401 5,  4.3.3) to observe activities within  an  

organization  and  physical  conditions on  si te to derive an  understanding  of current activities 

and  past operations.  In  undertaking  these observations,  the assessor i s encouraged  to 

l imit their d iscoveries to those derived  from the natural  senses – typical ly,  vision,  smel l  

and  hearing.  I t i s,  of course,  a  very practical  matter now to take digital  photographs with  

which  to remind  the assessor of i ssues and  with  which  to i l lustrate any subsequent written  

submission  to support the assessment findings.  Table 3  g ives l i sts of activities and  physical  

conditions that the assessor may wish  to see or observe.
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Table 2 – Example of documents and sources that may be considered in  an  

environmental  assessment of sites and organizations (EASO), as identified in   

ISO 1 401 5, Practical  Help Box 2 

 

Documents  Sources

— Maps,  plans and  photographs External  

— Historical  records — Government agencies (national ,  local ,   

— Geological/hydrogeological  records  regulatory,  planning)  

— Geotechnical  records — Archives 

— Consignment notes/manifests — Uti l i ties 

— Safety data  sheets (material  safety  — Commercial  publ ications 

 data  sheets)  — Industrial  codes of practice 

— Work orders — Emergency services 

— Monitoring  procedures and  results — Insurance bureaux 

— Process documents (e.g.  material   

 balance)   

— Inventories Internal  

— Containment plans — Environmental ,  health  and  safety  

— Other response plans  department 

— Health,  Safety and  Environmental  (HSE)   — Engineering  department 

 training  records — Asset management 

— Accident records — Faci l i ties management 

— Permits/l icenses — Training  department 

— Organization  charts (tasks and   — Legal  department 

 responsibi l i ties)  — Finance and  accounting  department 

— Audits and  other reports — Publ ic relations department 

— Non-compl iance and  non-conformance   

 records 

— Complaints  

— Company pol icies,  plans and   

 management systems  

— Insurance requirements 

The justification  for such  investigation  has already been  addressed  in  many of the preceding  

paragraphs.  I t would  be simple enough  to say that the assessor should,  having  referred  

to operating  procedures,  industrial  protocols and  specific contract requirements,  be able 

to identity from their observations the degree of compl iance with  regulations and  other 

requirements and  the cultural  observance of the organization’s corporate requirements.  

This wi l l  enable the assessor to draw some conclusions as to whether there i s substance in  

their records and  general  performance or whether i t i s,  in  fact,  camouflage for a  less than  

rigorous operation.
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Table 3  – Examples of l ists of activities and physical  conditions to be observed

Activities

— Waste management 

— Materials and  product handl ing  

— Process operations 

— Wastewater management 

— Property use

Physical  conditions

— Heating  and  cool ing  systems 

— Piping  and  venting  

— Containment,  drains and  sumps 

— Storage containers/tanks 

— Uti l ities supply 

— Stains 

— Noise,  l ight vibration  or heat 

— Odour,  dust,  smoke,  particulate 

— Surface waters and  site landscape 

— Site surroundings and  adjacent properties 

— Soi l  and  groundwater conditions 

— Stained  or discoloured  surfaces 

— Damaged  vegetation  

— Landfil ls 

— Plant equipment 

— Material  storage 

— Hazardous materials,  products and  substances 

— Discharges to water

 
Conclusion

The accumulation  of information  can  be complex and  painstaking,  involving  on-site 

observation,  interviews and  the consultation  of records both  on  and  off si te.  Aside 

from the obvious signs of pol lution,  poor operational  practice and  recorded  incidents 

of environmental  pol lution,  the assessor wi l l  be required  to use intuition  and  experience 

to pursue al l  the information  that they need.  The speed  and  scale of international  

communication,  especial ly that involving  the Internet,  mean  that there are few secrets in  

relation  to the performance of multi -national  organizations.  The use of the ‘whistle-blower’  

as a  val id  means of obtain ing  first-hand  information  on  unethical  or i l legal  behaviour 

i s increasingly acceptable.  The existence of external  environmental  performance rating  
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processes (e.g.  EIRIS,  Dow Jones,  FTSE) may help,  i f not practical ly,  in  certain ly screening  a  

company’s performance.

However,  i t i s important that the assessor i s methodical  and  careful ly records activities and  

results before attempting  any conclusions.
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Chapter 5 – The assessment process:  interviewing 

and validation

Introduction

The purpose of interviewing is to obtain  information  or to corroborate or augment 

information  accumulated  through  observation  of activities or the examination  of documents.

Val idated  information  i s important as i t provides the foundation  for the evaluation  process.

Interviewing

The technique for interviewing  requires both  careful ly prepared  questions and  good  

interpersonal  ski l l s.  The idea  of careful ly prepared  questions i s to ensure,  as far as possible,  

that they are consistently asked  of a  number of interviewees so as to el ici t as frank,  

objective and  as informative answers as possible.  Good  interpersonal  ski l l s should  simi larly 

ensure that the interview can  be developed  beyond  the ‘stock questions’  to ensure that the 

topic i s fu l ly explored.

The range of interviewees wi l l  depend,  once again,  on  the nature of the assessment – a  

ful ly-supported  assessment with  ready access to the assessee and  relevant personnel ,  or a  

d iscrete assessment,  where the interviewing  process may,  of necessity,  be conducted  on  a  

more casual  basis.  More care wi l l  be required  in  the latter ci rcumstances to ensure that any 

information  obtained  is suitably corroborated.

The standard  (ISO 1 401 5,  4.3.4.2) provides a  practical  help box (no.  4) in  which  a  number of 

groups of potential  interviewees are identified.  The obvious groups include:

•  management with  environmental  responsibi l i ties and  those without;

•  environmental  special ists in  the organization  or those advising  i t;

•  personnel  responsible for on-site activities,  including  equipment operators;

•  neighbours;

•  internal  health  and  safety staff.

Less obvious groups include the fol lowing  groups of potential  interviewees.

•   Maintenance operators.  When  considering  their environmental  aspects,  organizations 

are asked  to consider normal  and  abnormal  activities.  Maintenance staff are those most 

commonly in  attendance when  the plant i s being  started  up,  closed  down or under repair 

or maintenance.  Their views are important in  establ ish ing  non-routine activities that may 

represent a  threat to an  organization’s environmental  integrity.
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•   Former or retired  employees.  Of the two,  it is l ikely that the latter group may be more 

rel iable in  providing  h istoric information  on  an  organization’s operations and  any incidents 

that might not be recorded elsewhere.  However,  departed  employees may,  in  an  era  where 

‘whistle-blowing’  is an  accepted phenomenon,  also provide discrete but reveal ing insights 

into an  organization’s working  practice.

•   Environmental  regulatory agencies.  Most of the leading  economies have now enacted  a  

comprehensive suite of environmental  regulations.  However,  i t i s equal ly true that these 

are not supported  by an  aggressive enforcement pol icy and  many of the regulatory 

agencies are consequently weak or almost invisible.  Interviews with  the officers of 

the regulatory agency may provide information  on  the degree of rigour with  which  

enforcement i s undertaken,  with  the consequent potential  for organizations to ‘fl irt’   

with  compl iance.

•   Fi re authorities.  In  any site undertaking  any substantial  manufacturing  or simi lar process,  

involvement with  the local  fire brigade is an  essential  part of the emergency planning.  

The local  authority wi l l  have a  perspective on  the effectiveness of the equipment levels 

and  staff train ing,  on  vulnerable locations in  the vicin ity of the si te and,  possibly,  records 

of incidents at the si te.

•   Other emergency services,  including  health,  and  municipal  services.  Most local  authorities 

have contingency plans for deal ing  with  major incidents,  evacuations and  disasters.  Their 

relationship with  the assessee may be dictated  either by the potential  for problems on  

si te,  or the extent to which  the organization  can  contribute suitably trained  staff and  

equipment in  support of these organizations.

•   Legal  advisers.  These may have been  involved  in  both  an  advisory role as wel l  as 

supplying  legal  services where breaches in  compl iance have occurred  and  may have an  

objective view on  some of the softer i ssues in  the organization,  including  the corporate 

culture,  the qual i ty of management and  internal  communications.

•   Contractors.  I t i s becoming  increasingly evident that those who supply materials and  

services are an  increasingly important part of the efforts to avoid  pol luting  incidents and  

breaches of regulation  in  regard  to,  for example,  waste management and  some statutory 

offences – noise,  odour,  l i tter,  dust and  vibration.  Communication  with  them may reveal  

shortcomings in  the assessee organization’s procurement,  safety and  other protocols.

•   Procurement personnel .  Much  depends on  the procurement team for the acquisition  

of sustainable raw materials,  the avoidance of hazardous materials,  the procurement 

of services with  suitable environmental  awareness and,  for example,  the negotiation  of 

waste disposal  contracts.  However,  they are only as good  as their train ing  permits – they 

may be unaware of ‘design  for environment’  principles and  the problems of end-of-l i fe 

d isposal ,  a l though  the concept of ‘whole l i fe costing’  may be more fami l iar to them.  

However,  d iscussion  with  th is part of the organization  may be beneficial  in  reveal ing  th is 

depth  of understanding  and,  perhaps more importantly,  the attitudes of major suppl iers 

to the growing  chal lenges of environmental  probity.

•   Former occupants.  The abi l i ty to identify former site operators is important when  assessing  

the potential  for h idden  pol lution  and,  indeed,  identifying  the scale and  success of any 

past pol lution  remediation  and  the existence,  perhaps,  of indemnifications on  th is work.
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The l i st i s not exhaustive but,  nonetheless,  provides the assessor with  target groups from 

whom to derive relevant information.  In  approaching  them,  the scope of the questions i s 

l ikely to invite (ISO 1 401 5,  4.3.4.3):

•   descriptions of employees’  work and  the way in  which  i t i s carried  out now and  was in  

the past;  and

•   information  on  si te uses,  conditions and  h istory,  with  particular reference to events that 

have had,  are having,  or may have an  environmental  impact.

The standard  (ISO 1 401 5,  4.3.4.4) suggests that there may be l imitations on  the interviewing 

process and  the information  i t might glean.  Interviewees are,  of course,  under no obl igation  

to participate or may be l imited  in  their response by a  lack of fami l iarity with  the topics being  

discussed.  Another l imitation  in  the interview may be that of l inguistic ski l ls or unfamil iarity 

with  technical  language.

It i s important that the assessor summarizes the outcome of the interview and  identifies 

any conclusions they may have arrived  at to the interviewee to ensure that the correct 

understanding  or perception  has been  obtained.

Information validation

The standard  (ISO 1 401 5,  4.3.5) identifies several  characteristics expected  of the information  

accumulated  – accuracy,  rel iabi l i ty,  sufficiency and  appropriateness for the purposes of 

meeting  the assessment objectives.  I f the information  i s compromised  by fai l ing  to meet 

these tests,  the assessor i s d irected  to advise the cl ient as quickly as possible.  This i s,  of 

course,  when  ideal  ci rcumstances prevai l  – unfortunately,  not necessari ly the si tuation  when  

the assessment i s being  undertaken  in  a  remote (from the cl ient) si tuation.  Therefore,  except 

in  the most extraordinary circumstances,  i t i s l ikely that any l imitations wi l l  be advised  to 

the cl ient at a  more convenient moment,  i f not when  the final  report i s submitted.  I t i s a  

characteristic of the assessment that the assessor i s g iven  considerable d iscretion  in  being  

able to exercise professional  judgement.  This d iscretion  should  not d ivert the assessor from 

reasonable efforts to derive corroborated  and  val idated  information.

Conclusion

The techniques for interviewing are wel l  understood and  regularly practised.  However,  in  order 

to maintain  consistency,  questions need to be recorded and asked consistently of interviewees,  

where corroboration  is important.  The assessor should  have sufficient knowledge of the 

process under assessment such  that,  where i t is appropriate to break away from the prepared 

questions,  they have sufficient knowledge to ask pertinent questions.

The identification  of environmental  i ssues should  be straightforward,  except where intrusive 

investigation  is required  – the identification  of the below-ground pol lution,  i ts nature and  

concentration,  potential  pathways for migration  and  the potential  risk to receptors may be 
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a significant undertaking.  If this is required,  i t wi l l  be a  detai led  part of the evaluation  of the 

business consequences – not only requiring  accurate assessment of the costs of the work,  but 

also the impl ications for land  values and  use,  once remediation  or containment is completed.
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Chapter 6 – The assessment process:   

evaluation of issues and determination of 

business consequences

Introduction

The evaluation  of i ssues and  the determination  of business consequences may be 

undertaken  in  a  variety of ci rcumstances.  In  d iscrete circumstances,  where an  acquisition  

may be being  considered,  i t i s l ikely to be by the assessor alone with,  perhaps,  some 

dialogue with  the cl ient.  In  more overt ci rcumstances,  an  assessment team including  

special ists may be assembled  to present conclusions to the cl ient.  U ltimately,  the best results 

are l ikely to be obtained  by the assessor or assessment team working  with  the cl ient.

Evaluation

The evaluation  process described  in  the standard  (ISO 1 401 5,  4.4. 1 )  promotes two stages 

in  the evaluation  process – the identification  of the environmental  i ssues and,  then,  the 

determination  of the business consequences.  In  the more complex assessments,  the 

assessor,  as the primary observer and  enquirer,  wi l l  probably require a  team that offers 

additional  ski l l s in  technical  subjects,  finance and  the law.

In  chapter 3 ,  we identified  the fact that there were l ikely to be certain  criteria  associated  

with  the evaluation  stage of the assessment.  These criteria  could,  for example,  relate 

to the assessee’s degree of compl iance with  legislation  and  i ts current status in  regard  

to forthcoming  regulation;  to the security of supply of relevant raw materials and  their 

potential  for replacement with  recycled  materials;  the sustainabi l i ty of existing  processes and  

so on.  I t i s against such  criteria  that the evaluations wi l l  be undertaken,  seeking  to identify 

significant deviations from the criteria  that may suggest l iabi l i ties or,  indeed,  benefits to 

the organization.  There may be impl ications – increasingly so where i ssues of sustainable 

sourcing,  community interaction  and  economic dependence are concerned  – for the 

organization’s publ ic image.  Most importantly,  there are impl ications for costs,  not so much  

for purchase of the asset as for the remedial  or improvement work that might be required  

once in  possession.  I f the assessment i s being  undertaken  prior to a  sale and  contaminated  

land  is d iscovered,  a  decision  needs to be taken  on  whether the asset should  be sold  at a  

d iscounted  price,  reflecting  i ts brownfield  characteristics,  or remediated  with  the provision  

on  an  indemnity.  This latter course of action  has been  adopted  by a  number of petroleum 

companies sel l ing  assets for,  especial ly,  residential  developments in  urban  areas.
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Determination of business consequences

There has been,  in  recent years,  a  preoccupation  with  contaminated  land  and  the not 

insubstantial  costs associated  with  remediation.  However,  costs may arise in  other areas of 

more current significance,  such  as the fol lowing.

•   Modifications (future l iabi l i ties)  to comply with  the requirements for the Integrated  

Pol lution  Prevention  Control  Directive (IPPC).  The objective with in  IPPC  i s for the 

deployment of equipment and  processes representing  the ‘best practice environmental  

option’  (BPEO) for environmental  protection  and  pol lution  prevention.  Th is precludes the 

continuation  of end-of-pipe solutions and  the deployment of more efficient processes 

consuming  less energy and  other raw materials;  of effluent capture and  recycl ing  

or pre-discharge treatment;  of new processes to address the requirements of new 

‘design  for environment’  principles and  their attention  to whole l i fe impacts;  of waste 

management processes dedicated  to optimized  recovery for re-use,  recycl ing  or safe 

d isposal  and,  of course,  the train ing  essential  to keep up with  these changes.

•   Market requirements (current,  potential  or future l iabi l i ties).  Consumer awareness i s 

becoming  more sophisticated  with,  for example,  the emergence of the ‘Fairtrade’  brand  

supporting  ethical  and  sustainable production.  The desire for organical ly produced  

vegetables and  fruits i s having  a  significant impact on  agricultural  production.  The 

emergence of a  variety of non-governmental  organizations i s influencing  manufacturing  

in  newly developing  countries and  economies in  transition,  demanding  reductions in  

the employment of chi ld  labour,  improved  occupational  health  management and  other 

changes of significance to the transglobal  business.

•   Supply chain  requirements (current,  potential  or future l iabi l i ties).  Effective environmental  

management can  significantly improve the opportunities for a  term contract,  combining  

qual i ty with  ‘ just in  time’  del ivery of components designed  for re-use or recycl ing  

and  contributing  to the easier d ismantlement of products at their l i fe’s end.  Such  

production  requirements may require investment in  research  and  development,  staff 

train ing  and  the deployment of d ifferent production  methodologies.  The introduction  

of Producer Responsibi l i ty legislation  has been  instrumental  in  significant changes in  

the manufacturing  and  use of packaging,  and  the manufacturing  and  final  d isposal  of 

vehicles and  electronic and  electrical  goods.

In  addition  to the above,  the standard  (ISO 1 401 5,  4.4.3) confirms the requirement to be 

able to put a  price on  the investment in  pol lution  prevention  technology,  in  new processes 

and  train ing,  in  research  and  development and  the general  costs of meeting  compl iance.

The reader wi l l  now be able to understand  why,  at th is stage in  the process,  the 

environmental  assessor’s capacities may be stretched  to provide informed opinion  on  non-

environmental  i ssues and,  probably,  some of the technology that might be appl ied.  The 

purchasing  (or d isposal )  decision  may h inge substantial ly on,  for example,  the informed view 

that they might bring  to the investigation  and  treatment of contaminated  land.  However,  

i f they have not been  briefed  on  the cl ient’s strategic objectives nor,  indeed,  the potential  
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value to them of any purchase and  the congruency i t may bring  to their existing  portfol io,  

then  the assessor wi l l  find  i t d ifficult to provide further services.

Conclusion

The determination  of business consequences,  i f left to the assessor,  wi l l  be made against 

a  set of criteria  agreed  at the commencement of the assessment.  The cl ient should  expect 

transparency in  the assessor’s methodology when  explain ing  their conclusions.

The assessor’s abi l i ty,  having  recognized  the environmental  i ssues during  the assessment,   

wi l l  be required  to exercise commercial  judgement and  foresight when  determining  

the business consequences,  recognizing  potential  costs for the acquisition  of relevant 

technology and  train ing,  predicting  potential  changes in  markets and  the timing  and  impact 

of future legislation.

Evaluation of issues and determination of business consequences
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Chapter 7  – The assessment process:  reporting  

to the client

Introduction

In  extreme cases,  where confidential i ty i s at a  premium,  the cl ient may require only a  

d iscrete verbal  report.  However,  in  the normal  course,  a  written  (paper or electronic) report 

would  be expected.

Report contents

The report i s primari ly the assessor’s responsibi l i ty (ISO 1 401 5,  5. 1 )  and  the recommendation  

i s that the format should  be such  as to enable the cl ient to focus on  the significance of  

the findings.  The standard  advises that the assessor should  d istinguish  fact from opinion,  to 

clearly identify the basis for the findings and  indicate the relative uncertainty associated  with  

any finding.

The standard  first l i sts some basic information  required  for insertion:

•   the identification  of the si tes and/or organizations assessed;

•   the name(s) of the assessor(s) and  the author of the report;

•   the assessment objectives,  scope and  criteria;

•   the dates and  duration  of the assessment;

•   any l imitations of the avai lable information  and  i ts consequences on  the assessment;

•   any l imitations,  exclusions,  amendments and  deviations from the agreed  scope of the 

assessment;  and

•   a  summary of the information  col lected  during  the assessment and  the results of the 

assessment.

Further information  i s d iscretionary,  but the report can  also include the fol lowing.

•   The name of the cl ient.

•   The name of the assessee’s representative.

•   The composition  of the assessment.

•   The assessment schedule.  The standard  i s unforthcoming  on  th is element,  but i t suggests 

that the assessment should  conform to some form of timetable of meetings (i f the team 

is large enough  to warrant i t)  to corroborate information  and  agree results and  record  

formal ly the outside contacts made.

•   A summary of the assessment procedures used.  This might,  in  the simplest of assessments,  

identify no more than  a  desktop study with  some benchmarking  on  a  sector-by-sector 
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basis.  However,  the summary is l ikely to address the scale of the observations undertaken  

within  the organizations,  any reconnaissance undertaken  around the site and  i ts 

neighbours,  the extent to which  documentary,  photographic and  other evidence may have 

been  examined and  the scale of any interview programmes undertaken.

•   A summary of the reference documents,  checkl ists and  protocols and  other working  

documents used.  The l i st of possibi l i ties here i s considerable,  ranging  from regulations 

and  regulatory guidance on  them,  permits and  approvals,  industry codes of practice,  

management system documentation,  operational  logs,  questionnaires for interviews,  

checkl ists,  h istoric documentation  and  so on.  Where the assessee i s not cooperative,  or 

the assessment i s being  conducted  clandestinely,  the scope of documents avai lable for 

reference may be restricted  and  some dependence may need  to be placed  on  l ibrary 

documents and  other,  perhaps h istoric,  material  in  the publ ic domain.

•   Evaluation  methods,  and  the basis upon  which  evaluations were made.  The possible 

options for evaluation  methods are quite considerable.  They wi l l  relate to,  among others:

 –  compl iance and  the assessment of potential  l iabi l i ty (fines and  imprisonment) arising  

from cases of non-compl iance.  Th is would  be risk-based  assessment,  considering  

evidence of past non-compl iance within  the organization,  of examples of non-

compl iance by sector,  and  the precedents set;

 –  environmental  improvement.  The costs of achieving  the ‘best practice environmental  

option’  need  to be benchmarked  against competitor and  sector achievements,  to have 

the potential  costs d iscounted  for comparisons with  other investment options and,  

perhaps,  to consider the competitive advantage offered  by being  ‘best/leader in  class’ .  

Many companies wi l l  have developed  software methodology for factoring  in  the 

various options to identify the possible outcomes;

 –  organizational  performance.  I f an  environmental  management system is in  place,  

audit records should  provide evidence of i ts success in  terms of appl ication,  train ing  

and  continual  improvement.  Fai l ing  the avai labi l i ty of an  EMS,  the assessor’s own  

observations and  experience wi l l  be brought to bear;

 –  product-based  evaluations.  These wi l l  consider raw material  and  component inputs,  

security of supply and  options for the use of recyclable materials,  legislation  affecting  

end-of-l i fe d isposal  and  whole-l i fe i ssues.

  There are l ikely to be other evaluation  methods that could  be considered  and  the report 

writer wi l l  need  to consider the relevance of detai ls.  Many of the methods are l ikely to 

be qual i tative rather than  quantitative.  Where intrusive investigation  i s considered  or 

recommended,  the report writer may wish  to refer to some of the methodology used.  

This would,  at th is stage,  be both  speculative and  discretionary.

•   Results of the evaluation  i f conducted  by the assessor.

•   Recommendations regarding  the next possible steps.  Along  with  the results of the 

evaluation,  th is element of the report i s perhaps the most tel l ing  and  potential ly 

useful .  Effectively,  i t i s the d irectional  guidance the cl ient needs to,  perhaps,  plot their 

negotiating  stance,  how they might exploit the organizations on  acquisition  and  so on.  

Balance and  conservatism is required  in  the recommendations.
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•   Confidential i ty requirements.  These wi l l  be a  reiteration  of the classification  and  handl ing  

requirements agreed  by the cl ient at the outset of the assessment.

•   Conclusions.  The tenor of these remarks may be predetermined  by the in itial  d iscussion  

with  the cl ient.  Should  they be framed in  unconditional  terms – effectively,  a  buy/do not 

buy conclusion.  Or,  might the assessor be required  to g ive some conditional  remarks and  

make suggestions for negotiating  positions or other chal lenges that the buyer might 

make to win  concessions.

The concluding  paragraphs to the section  encourage the provision  of documentation  to 

support the essential  conclusions of the evaluation,  especial ly i f the work is to be revisited  

in  the future,  or i f i t represents an  in-house case study for the appl ication  of,  for example,  

future investment criteria  or for a  d isposal/exit strategy.

The standard  concludes (ISO 1 401 5,  5.2/5.3) with  the identification  of the options that 

might exist for the report format and  direction  as to the ownership and  possible ci rculation  

of the report.

Conclusions

The first critical  decision  the assessor wi l l  make is whether their information  requires verbal  

communication  or whether the cl ient prefers a  report in  written  or electronic format.  

Confidential i ty and  other terms of reference for the cl ient/assessor relationship wi l l  be the 

deciding  factor.

A written  report wi l l  contain  fundamental  detai ls about the assessment team,  the scope of 

the assessment,  relevant criteria  and  the identification  of the environmental  i ssues and  the 

resulting  business consequences.  More detai led  information  can  be provided  by agreement.

The assessment process:  reporting to the cl ient
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Chapter 8 – Intrusive investigation

Whilst ISO 1 401 5 excludes intrusive investigation,  in  practice there may be the need  for th is 

to be part of an  environmental  due di l igence exercise.

Where ISO 1 401 5 is used  in  the context of the sale and/or the re-development of land  i t 

wi l l  a lmost inevitably form part of a  process that wi l l  require intrusive ground  investigation.  

I f the due di l igence is during  a  merger or acquisition  where redevelopment i s not planned,  

the assessment may be restricted  to non-intrusive techniques.  However,  i f contamination  

i s identified  as a  potential ly significant l iabi l i ty i ssue,  the cl ient may consider an  intrusive 

investigation  necessary.

The form of the investigation  wi l l  vary,  depending  upon  the cl ient’s objectives and  might 

include a  geo-technical  assessment of ground  conditions to ascertain  su itabi l i ty for 

construction;  sampl ing  and  analysis of soi l ,  gas,  ground  and  surface waters and  other 

media  to determine contamination  levels;  a  hydro-geological  assessment of groundwater 

flows;  and  a  biological  assessment to determine the presence of noxious or invasive plant 

species.  I f the si te includes or i s  l ikely to include protected  species or h istorical  remains i t 

wi l l  a l so be necessary to evaluate these and  to adapt any sampl ing  programme to avoid  

col lateral  damage.

Much  of th is information  can  be derived  from the environmental  assessment components 

outl ined  under ISO 1 401 5.  I t should  be noted  however that ISO 1 401 5 has a  wider 

appl ication  than  addressing  si te contamination.  During  the development of the standard  

several  options were considered  as the basis for the standard  including  the type of Phase 

I  assessment often  undertaken  for contaminated  si tes.  A decision  was taken  that the 

standard  should  be a  hybrid  of the Phase I  assessment and  the broader type of due di l igence 

assessment normal ly used  at operational  si tes.  The intention  was to avoid  prol i feration  of 

standards and  to provide a  single document for use in  several  appl ications.

The various forms of intrusive investigation  undertaken  during  environmental  due di l igence 

are each  dependent upon  the circumstances and  objectives of the assessment.  These include:

•   pre-demol ition  audits for si tes being  decommissioned;

•   si te reports under the Pol lution  Prevention  Control  (PPC) Regulations 2000;

•   ground  investigations for si tes being  redeveloped  or for Part I IA of the Environment  

Act 1 990;

•   monitoring  of basel ine conditions for operational  si tes during  change of ownership;

•   monitoring  of basel ine conditions for operational  si tes where information  i s needed  

either for Integrated  Pol lution  Prevention  Control  (IPPC) appl ications,  EMS,  rehabi l i tation  

planning  or other purposes.
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ISO 1 401 5 is appl icable to the prel iminary assessment under each  of these circumstances 

but the reader may refer to more detai led  guidance from other sources for specific aspects 

such  as:

•   guidance for the design  and  implementation  of site investigations including,  for example,  

the ISO 1 0381  series for soi l  qual i ty sampl ing  and  ISO 1 1 464,  Soil quality – Pre-treatment 

of samples for physico-chemical analyses;

•   ground  investigations for si tes being  redeveloped  including  BS 1 01 75,  Code of practice 

for the investigation of potentially contaminated sites;

•   DEFRA and  EA guidance for IPPC;

•   methods for sampl ing  and  analyses of water,  wastes and  materials for which  there are 

numerous ISO and  other standards.

Remediation  planning  may form part of the environmental  due di l igence assessment but the 

implementation  of remediation  plans wi l l  not.

Sites being decommissioned

Sites being  decommissioned  may require two main  types of investigation:

•   pre-demol ition  audits;

•   Surrender Site Reports (SSR).

Pre-demol ition  audits are currently l imited  in  usage but are an  extremely useful  tool  in  

restricting  the spread  of contamination  across si tes being  decommissioned.  The author 

has first-hand  knowledge of numerous si tes where uncontrol led  demol ition  has resulted  in  

widespread  contamination  that could  have been  avoided,  or at the very least minimized  and  

contained  in  specific areas.

The pre-demol ition  audit i s undertaken  prior to de-commissioning  and  identifies:

•   the nature of on-site materials and  wastes including,  for example,  asbestos,  oi ls,  

treatment chemicals,  leaded  paint,  fluorescent l ighting,  solvents;

•   contaminated  bui lding  materials such  as flues or stacks with  combustion  residues,  

pipe-work or drainage contain ing  waste streams.  This a lso includes h istoric drainage,  

pipe-work and  other systems that may no longer be in  use but might sti l l  contain  

materials and  wastes;

•   sampl ing  and  analytical  programmes to determine the nature of wastes and  on-site 

materials;

•   the presence of invasive plant species that can  be spread  i f inappropriately handled.  For 

example,  i t i s i l legal  to spread  Japanese knotweed under the Wi ldl i fe and  Countryside 

Act 1 981 ,  and  soi l  contain ing  knotweed rh izomes must be handled  in  accordance with  

EA guidance when  found  on  si te.  I t can  be expensive and  time-consuming  to remove and  

destroy knotweed;
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•   re-usable clean  materials such  as clean  hard-standing,  brick and  concrete that may be 

useful  materials during  si te re-grading;

•   areas to be used  for segregating  and  containment of wastes and  materials prior to 

recycl ing,  treatment or d isposal ;

•   legal  requirements regarding  treatment,  handl ing,  transport and  disposal  of wastes.

This type of audit i s a lso an  increasingly important aspect of waste minimization  and  

increased  control  on  the re-use of construction  and  demol ition  wastes.

Where a  si te l icensed  for specific industrial  activity under IPPC  is to be decommissioned  and  

the IPPC  permit surrendered,  the regulator must be satisfied  that the si te has been  returned  

to a  satisfactory state before surrender.  Here more detai led  investigation  wi l l  be needed.

Operators of Part I IA instal lations and  mobi le plants must report on  si te conditions at two 

stages.  Fi rst,  at the time of the appl ication  to operate through  an  Appl ication  Site Report 

(ASR),  identifying  basel ine conditions and  the preventative measures to be taken  to avoid  

future pol lution  at the si te.  The preventative measures wi l l  include a  Site Protection  and  

Monitoring  Programme (SPMP),  possibly with  a  requirement to sample soi l  and  groundwater 

conditions.  The SPMP is expected  to be proportionate to the risks posed  by the si te and  may 

require an  operator to col lect reference data  on  substances (currently or in  the future) used,  

produced,  stored  or transported  under the permit.  This reference data  wi l l  be critical  in  

judging  the satisfactory state of the si te on  decommissioning.

The second  is the Surrender Site Report (SSR) fol lowing  decommissioning.

The ASR may be restricted  to a  non-intrusive assessment in  accordance with  ISO 1 401 5.  

However i t i s in  the interests of the operator to have as definitive an  assessment as possible 

of the si te condition  in  order that the SSR is l imited  to any adverse environmental  change 

that i s the l iabi l i ty of the operator.  Consequently i t may be in  the best interests of the 

operators to carry out a  detai led  intrusive investigation,  particularly where contamination  i s 

possible.  Many IPPC  regulated  si tes have a  long  industrial  h istory and  may occupy si tes that 

are already contaminated.  One possible adverse effect of the detai led  investigation  may be 

that the ASR may attract the threat of a  Part I IA Remediation  Notice.

The SSR requires the operator to demonstrate that the si te has been  returned  to a  

satisfactory state and  DEFRA’s guidance [4]  i s that ‘satisfactory state’  i s the pre-permit 

condition  of the si te.  The SSR must prove that there has be no deterioration  in  si te condition  

either by establ ish ing  that pol lution  prevention  measures have been  successful  or,  i f any 

pol lution  has occurred,  that th is has been  removed,  treated  or otherwise remediated.  

Technical  Guidance Note IPPC  H8 [5]  indicates that operators should  seek to:

•   provide sufficient,  relevant,  rel iable and  unambiguous information  to demonstrate that 

the si te has not deteriorated  as a  result of permitted  activities;

•   i f pol lution  has occurred,  demonstrate that any additional  pol lutants have been  dealt 

with  in  accordance with  the PCC  requirements.

Intrusive investigation
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To assist,  the Environment Agency (EA) provides an  SSR report template.  The SSR template 

includes the fol lowing  broad  headings:

•   description  of the instal lation  showing  relevant features and  zones;

•   operational  activities undertaken  at the si te;

•   substances handled  including  volumes and  properties;

•   reference conditions as g iven  in  the ASR;

•   protective measures including:

 – SPMP and  other monitoring  records;

 – environmental  data;

 – pol lution  incidents and  mitigation;

 – site closure operations;

 – information  on  decommissioned  areas;

 – surrender data;

 – schedule of reports;

•   description  of si te condition  at permit surrender;

•   statement of satisfactory state.

Investigations for development sites

Whereas the focus of the SSR investigation  i s to demonstrate that there has been  no 

additional  contaminative burden  imposed  during  the period  of the permit,  or i f so,  that th is 

has been  properly dealt with,  many development si tes have not been  subject to IPPC  control  

and  l i ttle may be known about the condition  of the si te.  Each  contaminated  si te i s unique,  

depending  on  past usage and  the proposed  end-use for the si te.  Before a  commitment i s 

g iven  to any form of remediation,  detai led  investigations into the si te’s h istory and  use need  

to be undertaken.  See Figure 6  for a  typical  flow chart for the investigation  and  remediation.

 

Background Search

Site Survey

Risk Assessment

Remediation Plan  

Figure 6 — A typical flow chart for the investigation and remediation
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I f contaminated  land  is,  for any reason,  expected,  there are a  series of in itial ,  relatively low 

cost activities which  can  be undertaken  to confirm the si tuation.  Sometimes referred  to as a  

‘desktop’  or ‘Phase 1 ’ ,  these activities include the fol lowing.

•   The identification  of h istoric activities undertaken  on  si te including  industrial  usage,  

waste disposal ,  landfi l l ing  or other potential ly contaminating  activities.  This might be 

achieved  through  the examination  of old  si te records,  old  street d irectories,  h istoric maps,  

local  authority planning  and  land  use records;  uti l i ty company records;  archives and  from 

discussions with  local  people.  This wi l l  confirm the extent,  duration  and  potential  nature 

of any contaminating  activities.

•   The identification  of any physical  conditions such  as ground  instabi l i ty due to h istoric 

mining  or other voids or the presence of unsuitable ground conditions that may constrain  

development such  as layers of peat.

•   The identification  of si te geology and  hydrogeology.  This wi l l  help identify the potential  

of the substrata  for trapping  or assisting  in  the migration  of contaminating  materials.

•   The identification  of man-made site drainage and  i ts u ltimate destination.  This wi l l  assist in  

the identification  of any,  perhaps off-site,  reservoirs of potential ly contaminated material .

•   The examination  of the si te and  surrounding  area  for ‘sensitive receptors’  – human  

residence,  flora  and  fauna  (especial ly protected  species such  as bats,  badgers,  etc. ),  

waterways and  cultural  heritage.

•   The identification  of the existence of water boreholes or other abstractive processes.

•   The completion  of a  physical  si te survey,  identifying  ‘distressed’  vegetation,  evidence of 

fuel  storage,  asbestos and  chemical  usage,  looking  for evidence of ‘ leakage’  of materials 

from the si te,  of any odours,  soi l  d iscoloration  or invasive plant species.

It wi l l  be noted  that some elements of th is type of assessment overlap with  some of  

those of the pre-demol ition  audit a l though  here the focus i s on  ground  conditions and  

h istoric pol lution.

If the evidence points to any potential  for pol lution,  then  a  more intrusive investigation  

may be necessary,  for which  a  conceptual  model  of the potential  contamination  wi l l  be 

necessary.  This wi l l  include a  risk assessment of the pol lutants thought to be present and  

the hazards they potential ly pose,  the impacts the pol lution  might have on  local  receptors 

and  the pathways by which  they might migrate.  The conclusion  to th is model  might also 

consider the intervention  methodology that might be necessary.  The concept for th is model  

i s best summed up in  Figure 7.

SOURCE

Origin  and  nature

of hazard

PATHWAY

escape route/migration

RECEPTOR

potential  for harm

Figure 7 — Conceptual model of potential contamination

Intrusive investigation
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The use of risk assessment i s d iscussed  in  more detai l  in  chapter 9  but at i ts most basic there 

must be a  l inkage between  these three components for there to be actual  risk.

Intrusive investigation (Phase 2 investigation)

Once the decision  has been  made that contamination  potential ly exists,  a  more detai led  

intrusive investigation  wi l l  be undertaken.  I t wi l l  be based around a  statistical ly and  practical ly 

sound approach  developed through  a  conceptual  model  addressing  the fol lowing issues:

•   careful ly assessed  location,  with  evidence of the type and  concentration  of contaminants 

in  soi l  and  groundwater;

•   identification,  concentration  and  flow of gases;

•   identification  of soi l  characteristics – degree of porosity,  permeabi l i ty and  leaching  

characteristics,  geo-technical  properties,  pH  value,  water bearing  strata  and  the provision  

of any evidence of organic matter.

Although  intrusive investigation  i s the usual  option,  the reconnaissance of larger 

concentrations of contamination  might be achieved  using  non-intrusive sampl ing  of the 

fol lowing  varieties.

•   Microgravity,  measuring  changes in  the gravity values arising  from lateral  and  vertical  

density variations in  the subsurface.  Although  th is methodology can  be used  in  areas 

where ‘cultural ’  noise inhibits electromagnetic and  seismic surveying,  i t i s slow in  creating  

data  and  i ts use in  bui l t-up areas i s frustrated  by local  anomal ies.

•   Seismic refraction  measures the compression  or shear waves that have been  refracted  

along  an  acoustic boundary and  radiated  back to the surface,  where i t i s detected  using  

an  array of geophones.  I t can  be used  for detecting  th ickness and  depth  in  l i thological  

units with  d ifferent densities and  i s especial ly useful  in  establ ish ing  the depth  of the 

water table or identifying  vertical  boundaries such  as old  quarry wal ls.  I t i s a  slow  

process,  often  frustrated  by ‘cultural ’  noises and  needs experienced  operators to interpret 

the results.

•   Infrared  photography detects d ifferences in  reflected  energy and  can  h ighl ight d istressed  

vegetation  resulting  from landfi l l  gas or contaminated  ground.  I t needs an  airborne 

platform that provides variable qual i ty photography due to d ifficulties in  maintain ing  

consistent heights and  because of turbulence.

•   Infrared  thermography detects temperature differences in  the ground  that could  be 

due to exothermic reactions in  landfi l l  si tes or below-ground  heating  in  coal  rich  soi ls.  A 

hel icopter or crane can  be used,  but the method  rel ies on  calm air conditions free from 

frost or snow.

In  practice,  these techniques are frequently expensive and  confined  to larger and  more 

complex si tes.  The more traditional  intrusive methodology include the fol lowing.
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•   Driven  tube samplers.  These are portable and  can  assist with  wel l -monitoring  accepting  a  

variety of measuring  devices once a  hole i s formed.

•   Hand  auguring  i s portable and  permits examination  of soi l  profi les,  a l though  easier to 

use in  sandy spoi ls.

•   Spike holes al low cheap testing  for ground  gas and  vapours but depth  i s l imited.

•   Trial  pits and  trenches formed using  mechanical  d igging  are cheap and  permit a  detai led  

examination  of the ground  condition.  These are usual ly worked  with  a  variety of power 

tools or vehicle mounted  hammers and  compressors.  Boreholes can  be driven  using  cable 

percussion  or rotary dri l l s.

The val idity and  accuracy of the information  provided  by the si te investigation  (SI )  i s  

cri tical .  The Environment Agency provides guidance on  QA/QC  in  relation  to PPC  SSRs,   

and  the Technical  Guidance Note H8 [5]  identifies i ssues for consideration  including:

•   the rationale of the investigation  and  any constraints that may apply to i ts design   

or execution;

•   the density/frequency of sampl ing  locations and  depths;

•   the timing  (including  duration) or sampl ing  and  on-site testing;

•   the methods used  to carry out on-site testing  or monitoring;

•   the techniques used  to col lect,  preserve,  handle,  store,  sh ip (where laboratory analysis i s 

carried  out off-site) and  prepare samples for laboratory analysis;

•   the methods used  to carry out laboratory analysis (noting  that,  from September 2004,  

soi l  analysis data  that do not conform to the Agency’s Monitoring  Certification  Scheme 

(MCERTS) wi l l  not be acceptable for regulatory purposes);

•   the processing  (e.g.  statistical  analysis)  of data  for interpretation  and  reporting  purposes;

•   the technical  competence of individuals/companies involved  in  sampl ing,  testing,  analysis,  

data  interpretation  and  reporting  activities.

Whi le much  of th is represents professional  good  practice in  sampl ing  and  analysis and  

compl ies with  ISO 1 401 5 requirements that data  should  be val idated  as accurate,  rel iable,  

sufficient and  appropriate with  any constraints identified,  what is new is the emphasis 

on  MCERTS.  For some time there has been  concern  regarding  the interpretation  based  

on  laboratory analytical  results,  particularly where th is i s done without awareness of the 

constraints of d ifferent methods of analysis.  This i s particularly true of organic contaminants 

that can  be influenced  by the extraction  media  as wel l  as the analytical  technique used.

To take an  example,  Total  Petroleum Hydrocarbons (TPH) are frequently analysed  but what 

laboratories report i s so variable that care must be taken  in  the use of the results.  Some 

common problems are results that are not comparable because:

•   one set i s expressed  as dry weight and  another as wet weight;

•   one set i s from soxhlet extraction  whi le another i s not – the extraction  method  wi l l  

extract some hydrocarbons but miss others.

Intrusive investigation
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Furthermore,  petroleum characteristics vary and  some are more toxic than  others.  Crude 

oi ls d iffer from disti l lates and  reporting  both  as total  TPH  is misleading  as to the true 

environmental  effects.

MCERTS is an  accreditation  scheme set up by the Environment Agency with  the intention  of 

improving  the qual ity of monitoring  data  and  uses the fol lowing standards as a  basis for QA:

•   ISO 1 7025,  for monitoring  and  equipment testing;

•   EN  45004,  for inspection;

•   EN4501 1 ,  for product certification;

•   EN  4501 3,  for personnel  competency.

ISO 1 7025:2000 is the performance standard  for chemical  testing  of soi l  and  covers (see 

www.environment-agency.gov.uk ):

•   the selection  and  val idation  of methods;

•   sampl ing  pre-treatment and  preparation;

•   the estimation  of measurement uncertainty;

•   participation  in  proficiency testing  schemes;

•   reporting  of results and  information.

The BSI  website (www.bsi-global . com) provides information  on  these standards,  and  the  

EA website (www.environment-agency.gov.uk) on  MCERTS.

Other investigations

Investigations for other purposes such  as establ ishing  basel ine conditions for ASR,  EMS,  

rehabi l i tation  or l iabi l i ty planning wi l l  comprise elements of both  previous types of assessment 

but are l ikely to include additional  elements such  as:

•   noise and  vibration;

•   a i r qual i ty;

•   effluent and/or water qual i ty;

•   ecological  assessment;

•   archaeological  or cu ltural  heritage assessment;

•   health  and  safety;

•   product l i fe cycle assessment.

In  some cases,  for example where assessments are for UK investors operating  in  developing  

countries,  social  impact assessments are l ikely to be a  cri tical  component with  potential  

risks,  especial ly risk to reputation,  that may exceed  environmental  concerns.  Assessment 

components may include:
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•   ch i ld  and  forced  labour;

•   involuntary resettlement;

•   community consultation;

•   H IV/AIDS and  other health  risks.

Guidance on  these types of assessment i s provided  by the World  Bank,  IFC ,  UNEP and   

other organizations.

Conclusions

The form of intrusive investigation  is dependent upon  the circumstances of the investigation,  

the cl ient’s objectives and  the appl icable regulatory regime.  Whi lst there is some overlap in  

site investigation  components there are elements in  common including:

•   the need  for conformance with  good  practice and  rigour in  the assessment process;

•   the need  for demonstrable and,  i f necessary,  auditable rel iabi l i ty and  sufficiency of data.

Intrusive investigation
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Chapter 9 – Risk assessment and remediation

Risk assessment

Environmental  Risk Assessment (ERA) i s essential  particularly in  relation  to i ssues of land  

contamination  and  is a  requirement of EPA Part I IA.  There are various methods and  guidance 

documents for risk assessment in  relation  to soi l ,  water,  human  health  and  ecosystems.

There has been a  move away from the appl ication  of threshold  and trigger levels as developed 

by the Interdepartmental  Committee for the Redevelopment of Contaminated Land (ICRCL) 

that were used  as the basis of decisions for remediation  requirements for many years.  The 

ICRCL values were withdrawn in  2002  and have been  replaced by the Contaminated Land 

Exposure Assessment Model  (CLEA) and  Contaminated Land Reports (CLR) which  uses Soi l  

Guidel ine Values (SGVs) and health  criteria  values.

CLEA is a  human  health  risk assessment tool  which:

•   i s a  computer model  for assessing  long-term risks for human  health;

•   uses the source–pathway–receptor risk approach;

•   provides the basis for SGVs.

SGVs are avai lable for a  number of contaminants including  arsenic,  cadmium,  mercury,  

chromium,  n ickel ,  lead  and  selenium and  there are reports for a  range of organics including  

benzo-a-pyrene (BaP),  phenol ,  toluene,  ethylbenzene,  inorganic cyanides,  d ioxins and  

polychlorinated  biphenyls (PCB).

CLEA uses receptor and  exposure pathway,  exposure time,  soi l  type,  land  use,  ambient 

exposure and  toxicological  properties to provide SGVs in  relation  to long-term human  

health  risk.  CLEA does not consider certain  land  uses,  short-term risk (with  the exception  

of cyanide) and  does not consider control led  waters or ecosystems as receptors.  Nor does 

i t address worker exposure during  si te work and  redevelopment.  Consequently there are 

l imitations in  the appl ication  of CLEA and  circumstances where alternative risk assessment 

models should  be used.

At present,  CLEA is in  abeyance whi lst work is undertaken  on  some of the underlying  

assumptions and  on  SGVs for more determinants.

In  ci rcumstances where CLEA is not appropriate,  the fol lowing  methods are international ly 

accepted:  RBCA,  SNIFFER,  ConSim and  RISC .  These are software models (or a  spreadsheet 

in  the case of SNIFFER) for soi l  and  human  health  risk or (in  the case of ConSim) for 

groundwater receptors.

Health  criteria  supplied by the UK Health  and Safety Executive (HSE),  World  Health  Organization  

(WHO),  the US Environmental  Protection Agency (EPA) and others may be appropriate for use.
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Regulation  for contaminated land  frequently refers to ‘significant risk’  or ‘significant harm’  

without defining  ‘significant’.  To simpl ify the assessment of risks to determine that significant 

harm is being  caused,  the Environmental  Protection  Act 1 990,  Part I IA al lows local  authorities 

to use scientifical ly based  guidel ine values such  as those generated  by CLEA in  making  

decisions as to the presence of contamination  and  the need for any remediation  action.

Figure 8 (taken  from DEFRA Guidance) shows the process for general  environmental  risk 

assessment (ERA).

Problem formulation

Risk prioritization Tier 1  Risk screening*

Tier 2 Generic

quantitative risk

assessment*

Tier 3 Detai led

quantitative risk

assessment*

*Stages within  each  tier

of risk assessment
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Economics Technology

Social  issue Management

Risk

management
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consequences

Magnitude of

consequences
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Collect data,  i terate processess
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Tiered risk assessment

© DEFRA 2000

Figure 8 — General risk assessment process
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The EA is developing  guidance on  a  framework and  methods for assessing  harm to 

ecosystems from contaminants in  soi l .  The Eco-risk assessment [6]  i s intended  to apply to 

any ecosystem or l iving  organism that i s afforded  legal  or pol icy protection  including:

•   si tes of special  scientific interest (SSSI);

•   national  nature reserves;

•   marine nature reserves;

•   bird  protection  areas;

•   habitats covered  by Planning  Pol icy Guidance Note 9;

•   nature reserves under the National  Parks and  Access to the Countryside Act 1 949;

•   any European  si te within  the meaning  of Regulation  1 0 of the Conservation  (Natural  

Habitats etc. )  Regulations 1 994;

•   any candidate Special  Areas of Conservation  or potential  Special  Areas of Conservation  

given  equivalent protection.

The risk assessment procedure wi l l  include Soi l  Screening  Values (SSVs) for ecological  

protection  simi lar to the SGVs that are derived  for protection  of human  health.

Data  for use in  ecological  risk assessment should  include:

•   chemical  data;

•   biological  data  (e.g.  invertebrate testing);

•   ecological  survey on  extent,  d iversity and  conditions of populations.

The risk assessment guidance provided  by both  CLEA and  the up-coming  ‘ecorisk’  

assessment are anticipated  to apply to the EU  Liabi l i ty Directive as d iscussed  in  chapter 1 0.

Risks to control led  waters are encompassed  by EA Research  and  Development Document 

20 [7] .  Th is provides guidance on  assessment methods to derive the level  of remediation  

required  to protect ground  and  surface waters.  I t forms part of the overal l  process 

to evaluate health  and  environmental  ri sks that contaminated  soi l  and  groundwater 

presents.  The methodology is based  on  source–pathway–receptor analysis that leads to 

the derivation  of si te-specific remediation  cri teria  based  on  the potential  impact at the 

identified  receptor.

Remediation

Once contamination  has been  identified,  a  variety of options for remediation  are avai lable.  

They fal l  into five main  categories:

•  physico-chemical :

 – sol idification/stabi l ization;

 – soi l  vapour extraction;

 – soi l  washing;

Risk assessment and remediation
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•  biological :

 – windrows;

 – land  farming;

 – bio-pi l ing;

 – composting;

 – natural  attenuation;

•  thermal :

 – thermal  desorption;

 – pyrolysis;

•  excavation  and  disposal ;

•  engineering/containment:

 – cut-off wal ls;

 – capping/impermeable membranes;

 – gas venting  systems;

 – sub-surface drains;

 – groundwater pumping.

Of these categories,  the last two are not true remediation  techniques since they either 

transfer the contamination  elsewhere or seek to contain  i t.

I t i s not proposed  to d iscuss remediation  techniques in  detai l  here but instead  to consider 

current remediation  practice,  how this i s developing  under recent legislation  and  what 

the impl ications of th is are for environmental  assessment of contaminated  si tes.  However,  

Appendix 1  contains information  on  several  remediation  techniques.

Traditional ly in  the UK ‘dig  and  dump’  and  replacement with  clean  fi l l  has been  the 

favoured  practice for removal  of contaminated  soi ls.  This is largely because much  of the 

UK’s contaminated  soi l  originates from smal l  development si tes where pressures for removal ,  

time and  space constraints and  l imited  volumes render on-site treatment technologies 

uneconomic.  Bio-remediation  has been  used  for hydrocarbon  contaminated  soi ls at larger 

si tes such  as former petroleum or coal-gas si tes.  Engineering  or containment systems are 

also used,  particularly where gas or leachate i s a  constraint.

There are several  pieces of environmental  legislation  that have affected  and  wi l l  continue 

to affect the use of brownfield  land  and  legal  environmental  l iabi l i ties associated  with  

contamination.  With  the introduction  of the Environmental  Protection  Act in  1 990 i t was 

expected  that regulation  would  stabi l ize and  consol idate.  However,  the period  since has 

been  one of continued  uncertainty;  the regulatory framework is sti l l  developing  and  there 

i s real  and  sustained  uncertainty in  the marketplace.  From the point of view of the Local  

Authorities and  the Agency,  Part I IA priority si tes are being  identified  and  the Environmental  

Protection  Act 1 990 is beginning  to bite as shown in  the recent C ircular Faci l i ties Case (see 

Case study 1 ).
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Case study 1  – Part I IA Contaminated Land Regime 

Circular Facilities (London)  vs Sevenoaks District Council (Kent)

The case concerned a  site previously used  as a  brickworks within  the boundaries of 

Sevenoaks District Counci l .  Fol lowing  the closure of industrial  operations on  the site,  

clay pits fi l led  with  water,  si l t and  vegetation.  The site was purchased  in  1 978,  and  

subsequently bought in  a  merger between  a  Mr Scott (landowner)  and  Circular Faci l ities 

(developer).  During  the 1 980s eight residential  properties were constructed  on  the site,  

and  sold  to private residents.  In  1 991 ,  the site was identified  as a  landfil l  gas hazard  due 

to the potential  danger of sub-terrestrial  bio-generation  of methane and  carbon dioxide,  

prompting  the District Counci l  to undertake gas protection  measures at their own expense.

Some years later,  fol lowing  the introduction  of the above statutory legislation,  Sevenoaks 

District Counci l  commissioned  a  report investigating  whether the gas posed  a  significant 

possibi l i ty of significant harm to the residents’  health.  The report concluded  that such  a  

possibi l i ty existed,  prompting  Sevenoaks District Counci l  to deem the land  as contaminated,  

and  serve a  remediation  notice to Circular Faci l i ties requiring  the venting  of the landfil l ,  

and  mitigation  against anaerobic methane production.  Circular Faci l ities appealed  against 

this notice,  at which  point the case entered  the magistrates court.  Section  78N  of the 

Environmental  Protection  Act 1 990,  enabl ing  authorities to undertake works themselves 

and  later seek to recover costs from l iable parties,  was exercised  by Sevenoaks District 

Counci l ,  which  conducted  £46 000 of work.

The minor appeal  by Circular Faci l i ties was rejected  by the magistrates court on  a  further 

rul ing  of section  78N  of the Environmental  Protection  Act 1 990,  leaving  the more 

substantive i ssue concerning  the reasonable identification  of Circular Faci l ities as l iable.  

A l iable party is one that ‘caused  or knowingly permitted’  the presence of the substances 

which  led  to a  site being  formal ly determined  as contaminated.  The contaminating  

substances can  be either a  secondary pol lutant formed from a  chemical  reaction  or,  as in  

this instance,  the primary pol lutant caused  by a  biological  process.

A geo-technical  report performed on  the site pre-development was produced  as evidence,  

detai l ing  that organic matter and  product gases had  been  observed in  the clay pits in  the 

site.  The presiding  judge concluded  that Circular Faci l i ties must have been  privy to this 

information,  considered  the risk of gas production,  yet continued  their development.  

Therefore,  they had  knowingly permitted  the presence of primary pol lutants from a  

biological  process,  causing  contamination.

For land  to be deemed contaminated,  a  significant pol lution  l inkage must exist between  

contaminants and  receptors.  Statutory guidance under Part I IA enforces six exclusion  tests 

for potential ly l iable parties,  the sixth  and  final  test being  of most relevance to this case.  

This test excludes the person  who permitted  the presence of pol lutants,  i f another person  

establ ished  the pol lution  l inkage.  The judge concluded  that the owners previous to Circular 

Faci l i ties who had  introduced  the pol lutants were not l iable,  as Circular Faci l ities had  

introduced  the pol lutant l inkage.  The judge dismissed  the appeal  request and  ordered   

£1 5 000 in  costs to be paid  to Sevenoaks District Counci l .

However the major concern  remains the implementation  of the Landfil l  Directive 1 999,  

which  came into force in  Ju ly 2002  and  has far-reaching  impl ications for contaminated  land.

Risk assessment and remediation
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The Landfil l  Directive and  i ts supporting  legislation  redefines and  increases the types of 

material  considered  hazardous (and  some soi ls and  materials from contaminated  si tes fal l  

into th is category),  requires the treatment of hazardous wastes prior to landfi l l  and  bans 

co-disposal  of hazardous and  non-hazardous wastes.  Furthermore,  th is coincides with  

government proposals to:

•   increase the re-use of brownfield  land,  setting  targets of 60%  of new bui ld  to be on  

brownfield  si tes;

•   reduce the volume of material  going  to landfi l l  by 85%.

Two aspects of the Landfi l l  Directive wi l l  affect the capacity for,  and  costs of,  d isposal  of 

contaminated  soi l .  Fi rst i s the reduction  in  avai lable landfi l l  space to accept hazardous  

waste and  second,  the need  to treat such  wastes prior to d isposal .  According  to a  report 

from the Landfil l  Directive and  Regeneration  Task Group of possible impacts and  mitigation  

options of the landfi l l  d irective in  2003,  of more than  200 landfi l ls that previously accepted  

hazardous wastes,  only 37  si tes wi l l  now be avai lable under the new regulation  of which  

only 9–1 3  wi l l  be commercial ly avai lable si tes.  Moreover,  these si tes are unevenly d istributed  

and  some regions such  as the South  East,  the South  West and  Wales wi l l  have l imited  

hazardous waste landfi l l  capacity.

The constraints on  ‘dig  and  dump’  are anticipated  to result in  a  temporary slowdown in  

regeneration  of brownfield  land  whi lst a l ternatives are establ ished.  There are several  options 

for treatment and  the technology is not new although  some is comparatively untried  in  the 

UK.  The principal  i ssues for most developers are the need  for rapid  removal  of contaminated  

soi l  and  materials off-site and  the costs associated  with  treatment.  Engl ish  Partnerships i s 

quoted  as anticipating  an  increased  remediation  cost per hectare ranging  between  £1 1  000 

and  £500 000,  with  an  average increase of £50 000 for large si tes in  i ts National  Coalfields 

Programme.  The costs result from increased  landfi l l  gate prices,  haulage costs and  the 

potential  costs of pre-treatment.  The situation  for smal l  sites,  the most common situation  

for new housing  development,  i s anticipated  by the House Bui lder’s Federation  to add  an  

average of £2000 per housing  plot to development costs.  Smal l  si tes also have l i ttle or no 

opportunity for on-site treatment.

This si tuation  has both  positive and  negative impacts.  The economic impacts and  

development constraints are clear and  there are additional  impacts such  as increased  

transportation  costs and  the risks that some sites wi l l  no longer be economical ly viable for 

remediation  and  may be left as eyesores.  However ‘d ig  and  dump’  i s not sustainable and  

improved  waste management provides environmental  benefits.

In  response to th is a  feasibi l i ty study that was sponsored  by the Soi l  and  Groundwater 

Technology Association  examined  the possibi l i ty of using  temporary soi l  treatment centres 

known as Hubs where contaminated  soi ls transferred  from numerous smal l  si tes wi l l  be 

treated  and  the resultant clean  material  ei ther returned  to site or sold  as fi l l .  At the moment 

the concept i s new and  wi l l  require reform of some of the anomal ies and  constraints that 

currently bedevi l  brownfield  regeneration  over and  above the i ssues of landfi l l ing  including:
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•   the need  for a  single Remediation  Permit system for contaminated  land  to replace and  

streaml ine the current complex system whereby a  si te may need  a  Waste Management 

License that i s time consuming  to obtain,  a  mobi le plant l icense for treatment or may 

be granted  an  exemption  by the regulator.  DEFRA was undertaking  a  Waste Permitting  

Review to address the existing  system but abandoned  th is in  August 2004;

•   that post-treated  soi ls should  not be classified  as waste.

Such  Hubs are used  successful ly in  Europe where dedicated  permitting  i s in  place and  

distinctions are made between  disposal  and  re-use of ‘waste’  that removes some of the 

bl ight associated  with  th is.

Conclusions

To summarize,  the fol lowing  conclusions have been  made.

•   Risk assessment i s an  integral  part of any environmental  assessment and  is extending  

beyond  the traditional  assessments of human  health  risks to include ecological  risks.

•   Guidance on  methods of risk assessment i s in  continued  development and  wi l l  require 

more special ist ski l l s including  toxicology and  ecology.

•   Remediation  can  no longer rely on  ‘dig  and  dump’  as a  solution  to ground  contamination  

and  wi l l  need  to be replaced  by on-site treatment where th is i s possible or off-site 

treatment methods for smal ler si tes.

•   Si te remediation  i s becoming  increasingly complex and  more expensive whi lst uncertainty 

regarding  remediation  permitting,  waste l icensing  and  other i ssues i s set to continue.

Risk assessment and remediation
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Chapter 1 0 – Emerging legislation

The Liability Directive

So far the discussion  has focused  on  si te clean-up;  however,  there i s pending  legislation  

under the EU  Liabi l i ty Directive to extend  l iabi l i ty to damage to natural  resources.  To a  

degree th is fol lows the system in  the US where pol luters are held  l iable for several  successive 

types of clean-up including:

•   removal  of contamination;

•   primary restoration  of natural  resources such  as habitats,  water,  flora  and  fauna  and  

amenity use to basel ine conditions;

•   compensatory restoration  to compensate for the loss of ecological  and  other services for 

the period  between  the onset of damage and  the restoration  to basel ine conditions.  This 

might be done by,  for example,  the establ ishment of a  new nature reserve or additional  

habitat to provide the same services such  as bird  feeding  and  nesting  grounds.

Natural  Resource Damage Assessment (NRDA) is determined in  the US by guidance provided  

by the Department of the Interior and  the National  Oceanic and  Atmospheric Administration  

within  the US Department of Commerce under the Comprehensive Environmental  Response,  

Compensation  and  Liabi l i ty Act 1 980 (CERCLA or Superfund) and  the Oi l  Pol lution  Act 1 990.  

The vagaries of Superfund are too wel l  known to be repeated here and  are only introduced 

to provide context to the EU  Liabi l i ty Directive and  the potential  impl ications for additional  

remediation  requirements.

The EU  Liabi l i ty Directive came into force in  Apri l  2004 and  is expected  to be implemented  

in  Member States by Apri l  2007.

Damage covered  by the Liabi l i ty Directive restricts damage to:

•   biodiversity protected  at community and  national  levels (specifical ly under the Habitats 

and  Wi ld  Birds Directives);

•   water covered  by the Water Framework Directive;

•   human  health  when  the threat to health  i s land  contamination.

The European  approach  on  NRDA is somewhat different from that of the US.  The EU  

Liabi l i ty Directive requires that NRDA should  apply only where damage is to environmental  

media  with  legal  protection  or where health  i s threatened  and  th is i s deemed to be 

significant.  The Liabi l i ty Directive i s not retrospective,  only applying  to new damage and  

requires that al l  sums recovered  must be used  on  restoration.  Unl ike CERCLA,  the EU  

Directive g ives an  expl icit preference to least cost options and  rel ies on  costs of restoration  

rather than  monetary valuation  of resources.
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According  to Directive 2004/35/CE of the European  Parl iament and  of the Counci l  of 21  

Apri l  2004 on  environmental  l iabi l i ty with  regard  to the prevention  and  remedying  of 

environmental  damage,  in  respect of biodiversity,  the significance of damage is that which  

‘has adverse effects on  reaching  or maintain ing  the favourable conservation  status of 

habitats or species has to be assessed  by reference to their conservation  status at the time 

of the damage,  the services provided  by the amenities they produce and  their capacity for 

natural  regeneration’.

Remedying  damage is achieved  through  ‘the restoration  of the environment to i ts basel ine 

condition  by way of primary,  complementary and  compensatory remediation,  where:

•   ‘Primary’  remediation  i s any remedial  measure which  returns the damaged  natural  

resources and/or impaired  services to,  or towards,  basel ine condition;

•   ‘Complementary’  remediation  is any remedial  measure taken  in  relation  to natural  

resources and/or services to compensate for the fact that primary remediation  does not 

result in  fu l ly restoring  the damaged  natural  resources and/or services;

•   ‘Compensatory’  remediation  i s any action  taken  to compensate for interim  losses of 

natural  resources and/or services that occur from the date of damage occurring  unti l  

primary remediation  has achieved  i ts ful l  effect;

•   ‘ Interim  losses’  mean  losses which  result from the fact that the damaged  natural  

resources and/or services are not able to perform their ecological  functions or provide 

services to other natural  resources or to the publ ic unti l  the primary or complementary 

measures have taken  effect.  I t does not consist of financial  compensation  to members  

of the publ ic.

Where primary remediation  does not result in  the restoration  of the environment to i ts 

basel ine condition,  then  complementary remediation  wi l l  be undertaken.  In  addition  

compensatory remediation  wi l l  be undertaken  to compensate for the interim  losses. ’

For the purpose of remediation:

‘Complementary remediation  i s to provide a  simi lar level  of natural  resources and/or 

services including,  as appropriate,  at an  alternative si te,  as would  have been  provided  i f the 

damaged  si te had  been  returned  to i ts basel ine condition.  Where possible and  appropriate 

the alternative si te should  be geographical ly l inked  to the damaged  si te,  taking  into account 

the interests of the affected  population.

Compensatory remediation  shal l  be undertaken  to compensate for the interim  loss of 

natural  resources and  services pending  recovery.  This compensation  consists of additional  

improvements to protected  natural  habitats and  species or water at either the damaged  si te 

or at an  alternative si te. ’

I t remains to be seen  as to how Directive 2004/35/CE wi l l  be implemented  and  what the 

scale of associated  l iabi l i ty wi l l  be.
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Other legislation

Whilst the Liabi l i ty Directive and  the recent amendments fol lowing  the Landfil l  Directive are 

of most immediate concern  in  respect of due di l igence in  the context of contaminated  land,  

there i s other legislation  either being  implemented  or about to be implemented  that wi l l  

impact on  environmental  due di l igence assessments including:

•   the Waste Electrical  and  Electronic Equipment (WEEE) Directive and  Restriction  of 

Hazardous Substances in  Electrical  and  Electronic Equipment (ROHS) Directive that wi l l  

affect the manufacture and  disposal  of electrical  and  electronic equipment;

•   the Water Framework Directive which  wi l l  affect al l  aspects of water and  water 

management especial ly sewage treatment and  effluent d ischarges.  Virtual ly a l l  industry 

wi l l  be affected,  particularly those with  h igh  water usage,  and  water pricing  pol icies 

wi l l  be introduced  to provide incentives to reduce water usage.  The Directive wi l l  a lso 

introduce a  catchment/river basin  approach  to water management;

•   the Solvent Emissions Directive which  wi l l  affect a  range of industries including  paints,  

texti les,  printing  and  pharmaceuticals;

•   the Packaging  and  Packaging  Waste Directive;

•   the Chemical  White Paper i s intended  to stimulate safety and  innovation  in  the use or 

replacement of chemicals.

It wi l l  a lso be interesting  to see what evolves from EU  Counci l  Decisions on  cl imate change,  

greenhouse gas emissions and  emissions trading  and  effects on  energy usage.

Conclusions

Environmental  legislation,  particularly that emanating  from the EU,  wi l l  be a  contin ing  

driver for environmental  change and  any environmental  due di l igence assessment wi l l  

need  to address existing  regulations and  anticipate the effects of any future regulations on  

reputation  or finances and  operations.  The evaluation  of these business consequences may 

wel l  be the most important feature of the assessment.

ISO 1 401 5 may have the components in  place to address many of the i ssues raised  here  

but i t i s a l ready evident that the review of the standard  scheduled  to take place in  2006  

wi l l  take into account rapidly changing  perspectives in  environmental  management and  

most especial ly in  the protection  of ecosystems,  use of raw materials and  other natural  

resources and  deal ing  with  wastes safely.  These issues are already covered  by the standard  

but wi l l  need  to be made more expl icit,  possibly with  supporting  guidance in  the form of 

case studies.

We have not d iscussed  social  i ssues or social  corporate reporting  here.  Publ ic consultation  

i s a l ready a  feature of many aspects of environmental  assessment and  issues of governance 

and  ethical  performance are affecting  many h igh  profi le sectors.  I t i s h ighly l ikely that these 

aspects too wi l l  be d iscussed  during  the review.

Emerging legislation
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Simi larly,  environmental  and  health  and  safety look set to converge yet further.  In  some 

large-scale environmental  due di l igence assessments such  as those undertaken  for the 

mining  sector,  health  and  safety i ssues can  form the largest l iabi l i ties.  We have already seen  

the al ignment of environmental  and  qual i ty auditing  and  pressures wi l l  continue to al ign  

health  and  safety in  a  simi lar manner.

The intention  here i s not to pre-judge the review,  merely to anticipate the legal  and  other 

pressures that may underpin  reform of the standard.
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Appendix 1  – Remediation technology

Introduction

Remediation  techniques fal l  broadly into the fol lowing  categories (see chapter 9,  Risk  

and  remediation):

•  physico-chemical :

 – sol id ification/stabi l ization;

 – soi l  vapour extraction;

 – soi l  washing;

•  biological :

 – windrows;

 – land  farming;

 – bio-pi l ing;

 – composting;

 – natural  attenuation;

•  thermal :

 – thermal  desorption;

 – pyrolysis;

•  excavation  and  disposal ;

•  engineering/containment:

 – cut-off wal ls;

 – capping/impermeable membranes;

 – gas venting  systems;

 – sub-surface drains;

 – groundwater pumping.

The choice of an  appropriate technique wi l l  depend  upon  a  variety of i ssues,  among the 

most important of which  are the fol lowing:

•  contaminating  material ,  including  type,  toxicity,  concentration;

•  depth  and  extent of contamination;

•   soi l  qual i ty,  including  the presence and  concentration  of bacteria,  existence of nutrients,  

soi l  neutral i ty and  moisture content;

•  geographical/physical  location;

•  meteorological  conditions;

•  geological  and  hydrogeological  conditions;

•  potential  hazards arising  from the presence of a  contaminant;
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•  pathways to sensitive receptors;

•  existence of groundwater and  groundwater extraction  points.

In  considering  techniques for remediation,  time is important,  especial ly where (re)develop-

ment is intended and  where money (usual ly in  the form of working  capital  costs) is a  

consideration.  Before examining  the remediation  techniques,  i t i s worth  reviewing the issues 

identified  (see l ist immediately above),  in  order to gain  an  insight into the factors influencing  

the choice of technique.

Contaminant

These are often  described  generical ly as dense non-aqueous phase l iquids (DNAPLs) or low-

density non-aqueous phase l iquids (LNAPLs).  The more dense material  would  typical ly reflect 

the ‘heavier end  of the barrel ’ ,  for example,  lubricating  oi ls,  bitumens,  tars and  fuel  oi ls.  

These are d ifficult to volati l ize and  may almost certain ly require the appl ication  of steam or 

some other form of heating  to assist in  their d ispersal .  The l ighter material  would  typical ly 

comprise volati le organic compounds – hydrocarbon  material  such  as petroleum,  d iesel  and  

gas oi l  and  solvents – which  are more volati le,  and  wi l l  a lmost certain ly require some form of 

containment or capture to l imit their escape to atmosphere.

The DNAPLs of h igher molecular weights are d ifficult to break down during  land  farming  

operations,  and  are also slow to biodegrade.  LNAPLs can  be more readi ly biodegradable and  

can  be removed  through  land  farming  operations,  subject to local  regulations on  the release 

of volati le organic material .

The presence of toxic material  or heavy metals wi l l  require separate,  additional  treatment to 

ensure their recovery or total  destruction.

Depth and extent of contamination

The deeper the material  has sunk,  the wider the spread  (the plume) of the material .  In  the 

case of DNAPLs,  th is can  be troublesome given  the extent to which  the effectiveness of in 

situ  heat or steam treatment can  be dissipated.  Extraction  of the material  for heat treatment 

i s an  alternative,  whi lst the interference in  any potential  pathways for migration  of the 

material  i s another.

Volati le materials at a  shal low depth  can  be readi ly addressed  through  sparging  or soi l  

vapour extraction,  a l though  there i s a  Radius of Influence (ROI) that relates to the general  

‘envelope’  in  which  the technologies wi l l  function  effectively.

Natural  attenuation  may be a  more sustainable and  cost-effective alternative for deeper-

lying  material .
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Soil  quality

Soi l  chemistry i s a  topic in  i ts own  right and  i t would  be impossible to do the subject 

complete justice in  a  few short paragraphs.  For the purposes of th is book,  i t i s probably 

appropriate to focus on  the fol lowing  critical  elements with  regards to soi l  qual i ty.

•   Bacteria.  Their characteristics vary enormously,  but the presence of bacteria  i s vi tal  to  

the encouragement of the decomposition  (biodegradation) of contaminants,  whether 

they are being  treated  in situ  or have been  extracted  for some form of composting  or 

land  farming.  

•   Moisture content.  Soi l  must be neither too saturated  nor too dry.  Dry circumstances 

wi l l  d iscourage the effectiveness of biodegradabi l i ty,  whi le saturated  soi l  wi l l  inhibit 

volati l ization  and,  hence,  the efficiency of several  of the remediation  techniques.

•   Soil nutrients.  Bacteria  require nutrients,  especial ly n itrogen  and  phosphorus,  for cel l  

growth,  and  the presence of carbon  is essential  for that purpose and  for the energy to 

sustain  metabol ic functions associated  with  growth.

Geographical/physical  location

The geographical  location  of the contamination  may make access for some mobi le 

remediation  technologies d ifficult.  Simi larly,  the presence of contaminants in  confined  

locations may be physical ly l imiting  where intrusive techniques are desirable for the  

removal  of the contaminant.  The costs associated  with  transport may also make some 

techniques less competitive.

Meteorological  conditions

Temperature and  wind  conditions can  have a  substantial  impact on  the chosen  treatments.  

Cold  temperature discourages volati l ization  and  inhibits biodegradation.  Warm temperatures 

have the reverse effect,  although  in  dry cl imates biodegradation  wi l l  be slowed in  the 

absence of moisture.

Wind  direction  and  strength  may be a  l imiting  factor i f venting  or composting,  entai l ing  

regular turning  of soi ls,  are to be considered.  Special  covers or barriers may need  to be 

provided  to control  the deposition  of soi l ,  dust or vapours away from the treatment si te.

Geological/hydrogeological  conditions

The ease with  which  probes and  venting  systems can  be instal led  wi l l  be largely d ictated  by 

the depth  of the contamination  and  the porosity of the underlying  rock and  soi l  at the si te.  

Dri l l ing  for access increases costs.

Remediation technology
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In  the presence of groundwater,  techniques involving  some form of air blowing or ‘sparging’,  

or any techniques involving  air pressure,  may be l imited  in  their appl ication.  This i s due to the 

threat of displacement of the groundwater with  consequential  impacts on  the profile of the 

contamination,  or the potential  for interference in  abstraction  processes.

Potential  hazards from the contaminant and potential   
contaminant pathways

Many of the software programmes for evaluating  risk have already been  identified  in  

chapter 9.  However,  the identification  of the sensitive potential  receptors may require an  

intensive reconnaissance of the area  to determine whether humans,  flora  and/or fauna  are 

present.  The ways (e.g.  subterranean  and  airborne) in  which  contamination  can  migrate 

may also require air movement and  air qual i ty model l ing,  and  some detai led  and  probably 

intrusive reconnaissance of the geology and  hydrogeology,  in  order to determine potential  

migratory routes and  the potential  for physical  intervention.

Groundwater and groundwater extraction

The presence of groundwater or groundwater extraction  points near the source of 

contamination  wi l l  influence the choice of intrusive intervention.  The presence of 

groundwater close to the surface wi l l  l imit the effectiveness of some remediation  

techniques.  Over-pressurization  of lower levels of groundwater may impair the effectiveness 

of the remediation  process or threaten  the abstraction  process.

The physico-chemical ,  biological  and  thermal  remediation  techniques are described  in  the 

fol lowing.

Physico-chemical

•   Solidification/stabilization .  As the name impl ies,  th is technique,  using  concrete or,  in  

extreme cases,  g lass,  immobi l izes the contamination  but does not destroy i t.  I t i s an  

expensive treatment process,  in  the region  of £300 to £400 per cubic metre.

•   Soil vapour extraction .  A process whereby wel ls are sunk into the ground  adjacent to 

the source of contamination,  and  a  smal l  vacuum is drawn.  Light,  volati le materials 

are encouraged  to vaporize and  can  then  be captured  through  the gal lery of wel ls 

for treatment.  This i s a  commonplace and  fairly economical  treatment using  mobi le 

equipment,  but may take 6 months to 1 2  months to be effective.

•   Soil washing.  This technique uses bulk washing  techniques to separate contaminant 

particles before using  some chemical ly-enhanced  water to separate the contaminant for 

recovery.  A cheap and  commonplace treatment.
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Biological

•   Windrows.  Contaminated  soi l  i s thrown up into rows,  perhaps 1 .5  m  to 2  m  h igh,  and  

al lowed to ‘weather’ .  Aerobic decomposition,  essential ly,  takes place – moisture and  

reasonably h igh  ambient temperatures are also pre-requisite conditions.  This technique 

is energy consuming  in  that the windrows require frequent turning,  usual ly by some 

form of mechanical  process.  Shelters or barriers may be required  to reduce airborne 

movement,  and  drainage to capture leachate and  stormwater run-off i s important.  The 

process i s relatively cheap,  but requires access to spare land  and  may take 1 2  months or 

more to be effective.

•   Land farming.  A simi lar process to that above,  but occupying  larger areas of land  and  

requiring  a  ‘ti l l ing’  or rotary ploughing  process.  Protection  measures and  efficaciousness 

are simi lar.

•   Bio-piling.  Also simi lar to windrowing  and  land  farming,  a l though  the material  i s pi led  

up to between  1 .5  m  and  3 .0 m  and  usual ly uses forced  or in jected  air to accompl ish  the 

microbial  decomposition.

•   Composting.  May use anaerobic processes to assist decomposition  and  wi l l  require the 

generation  of quite h igh  temperatures in  the compost pi le to generate the destruction  

pathogens,  seeds and  other materials.  Costs of al l  these techniques are between  £20 and  

£60 per tonne and  could  take 1 2  months or more to be effective.

•   Natural attenuation .  Contamination  i s left in  place,  perhaps after 

•   Reduction in concentration,  and monitoring its decomposition.  In  some cases,  the pathway 

to any sensitive receptors may be blocked.  The costs of monitoring for decomposition  or 

any migration  are usual ly much  lower than  traditional  methods of remediation  and the 

process is deemed to be a  more sustainable process for managing  contamination.

Thermal

•   Thermal desorption .  This i s an  in situ  process where heat i s appl ied  to the contamination  

to separate hydrocarbons from the soi l ,  and  capture the ensuing  vapour for treatment,  

usual ly catalytic oxidation  or carbon  absorption.  I t i s an  effective process for deal ing  with  

contaminants of low molecular weights with  hydrocarbons,  i s mobi le and  useful  for 

treating  quite large volumes of material  at a  cost of up to £70 per tonne.

•   Pyrolysis.  An  ‘ex-situ’  process,  which  involves the ‘baking’  of the contaminated  material  

to permit the evaporation  and  neutral ization  of the hot gases before release.  The process 

i s inhibited  i f the soi l  i s saturated  in  water.  An  energy intensive process but capable of 

deal ing  with  quite large volumes of soi l  at a  competitive price.

Excavation and disposal

‘Dig  and  dump’,  once a  traditional  and  fairly cheap method  of d isposal ,  i s now discouraged  

through  changes in  the regulations governing  the disposal  of hazardous waste to landfi l l ,  

Remediation technology
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and  the unsustainable nature of the process.  May sti l l  be permissible in  countries outside the 

European  Community and  the US.

Engineering/containment

Examples of types of engineering/containment include the fol lowing.

•   Cut-off walls.  As the ti tle impl ies,  the construction  of wal ls to contain  the contamination.

•   Capping/impermeable membranes.  Used  in  locations where some residual  contamination  

remains on  si te and  is designed  to prohibit any flows of gas into foundations or premises.

•   Gas venting systems.  Gal leries of col lection  l ines are left in situ  to col lect residual  gas for 

treatment.  Most frequent appl ications occur in  completed  landfi l l  si tes,  where methane 

is captured  for use as a  renewable energy source and  powers smal l  capacity reciprocating  

kits,  or gas turbine generating  kits.

•   Sub-surface drains.  Manufactured  drainage to ensure that any contaminated  material  

leaching  from a  si te may be captured  and  pumped away for treatment.

•   Groundwater pumping.  Designed  to l i ft groundwater in  the zone of previous or residual  

contamination  to remove or monitor water qual i ty.
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