
ABSTRACT 

associated with contaminated or !'V""'''''''''':! 
contaminated land. It an outline of the 

describes 
the stages of assessment or and outlines some of the 
issues involved in field and laboratory programmes. 
The paper then addresses specific matters such as 

selection of assurance and the 
ac(:eptable levels of contamination. The 

of the audit 
nT'H",np" some information 

assessment or 
who can assist with the 

of contaminated land. 

1.0 INTRODUCTION 

water in most industrialised cities. In the last decade we have 
seen in the to waste and 
uncontrolled disposal of waste to land is no 
in most communities. We are now 
formulation of contaminated land in 
most Australian states and this is on the way 
land is leased and A wide range of 

With the 

have to deal with the issues ofcontaminated 
state government, 

and consultants. 

of contaminated land '''e,.".au'u, 
there is a need for government and to 

understand the of the issues and to have an 
""' ........... ". of the technical difficulties involved in assessing 
~~'~''''''b of contaminated land. This is 

in view of current Federal and State government 
the of inner-urban land for 

residential purposes. Given that much of this land has been 
used for industrial purposes and is therefore to have 

it is critical that an sections of the 
the of assessing land 
of the contamination that is found 

of 
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audits in Victoria. 

2.0 REASONS FOR AUDIT OR ""''-''J~U 

situations: 

land to a more sensitive land use, 
eg residentiaL 

• When there is transfer of land nUlnp,·"nlln 

This may be 
• .. "' .... "u.'" the 
or lessor to 

a land owner or an 
environmental 

As of a risk mana:gernellt programme of any 
which has the on the environment. 

• To meet statutory eg in Victoria for land 
or to remove a site from the Contaminated Sites 

3.0 OF LAND ASSESSMENT 

rn.nnllpJp a land audit or assessment 
needs 

imresltig,lti()!1S are 
r-",nnii",t".rl in at least two stages. 

Firms Practicing in the Geosciences concluded that the best 
for initial assessment or of land 

contamination was Site Assessment. 
considered that this term could be used to describe two levels 

Level 1 - and review 
and site visit. This stage involves collection of 

historical 

information ' ..... U.l\.UI raw 
and wastes, V"'UH.,. .... '" 

anecdotal information from 
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information. 

Level 2 - or nominal intrusive 

surface water 
of work would be to detect contamination 

present) rather than to define its extent. 

In conventional a Site Assessment 
(PSA) is conducted to determine the likelihood of a site 
affected substances considered "contaminants" 
of authorities' definitions of 
hazardous materials , et at There is no 
defined scope of work for a PSA. The level of detail 

will on a number of factors 

the and use of the site and risk to the environment 

the expected future use of the site 

conditions 

the purpose of the assessment 

the risk to the assessor 
can include with his 

Detailed may follow the Level 2 
Site Assessment. The objectives of the detailed 

the assessor 

will vary on the of the PSA and the 
vAI~"'LvU use of the site, but could include one or more of the 

to confirm that the site is "dean" 
to data for of remedial treatment 
to validate that the site is "dean" remedial 
treatment 

4.0 PLANNING OF FIELD AND 
INVESTIGATIONS 

Audit Certificate 

Careful is for the field and 
programmes of a PSA. In the decisions have to be 
made on: 
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the areas to be 
the number of 
the location and 
the method of 

'U ' .... "CA v. the site and an un<ier!,tallol1 

of the site. 
Distribution and of known fill materials. 

and location of industrial nature 
of the processes and the storage locations of material 

wastes). 
• Locations of known leaks and other releases. 
• to and the of the soil and 

rock. 
• The """"ULV 1lV\tpnh,,1 contaminants. 

of the area 

The sections describe some of the factors 
which should be considered in the of a "",-,.,ni'", 

and 

5.0 SAMPLING 

The decision of how many and where to is a common 
for all assessors of contaminated land. Given the 

;n,'v;ll"h;I;lv of constraints it is necessary to 
an to maximum information 

for reasonable cost. It is obvious that of the soil or 
a site cannot be and therefore 

that are 

t-"on",pnr'" and it is up to the assessor to 
determine the acceptable number of samples. In so the 
assessor must consider: 

• Previous site use. 

may be where either a uniform distribution of 
contamination is suspected or where little is known about 
the site. 

should reflect the block 
and every block is if the site is to 
be used for industrial purposes then a lesser number of 
samples may be am)rm)rialte 

The type of and 

The 

characteristics of the site 
and the characteristics ofthecontaminants 
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6.0 

The or risk to be assumed by the assessor or 
auditor. this is not a technical consideration it 
is nevertheless a critical aspect of the of the 
assessment or audit programme. In 
l'lnTlrn'JP{1 auditor assumes 
of a Certificate of Environmental 

than if his 

OFANALYTES 

in the issue 
he may 
certificate was 

there is a limited number of chemicals that are 
considered to be hazardous and can be to occur in the 
environment. In the the EPA has lists of 
hazardous chemicals for the various -- .•.. ,.~.-­
These lists include no more than a few hundred 
For in assessment there is a list of 133 
chemicals which are considered in any 
programme In Australia there is no 

some 
programme. 

7.0 ASSURANCE FOR FIELD AND 

Field 

minimise 
the occurrence of cross-contamination of either 
from or from sources external to the site. 
For 

to avoid 

Australian Veom!eci'l-arllcs 

8.0 

soil or water on the 

methods and should be 
minimise alteration of the chemical state of the n~_._' .• n 
A is the loss of vola tiles from soil and water 

to under-estimate of volatile 
concentrations. Consideration must be to 

and times before analysis. 

Careful programme is 
consideration to: 

eg based 
or 

- data is the data ? 

authorities. analyses should be 
with NA TA-endorsement of results. 

control 
be used. These should include analysis of ""!,U'''''''''''', 

and use of reference standards. It is 

of soil. In IJU,'l'."'''' 
In"Vl'lTlf'P. should be made for 

10 to 15 % of 

OF 

Once and chemical analysis has been for 
a site it is necessary to determine the consequences of the 
observed concentrations of chemicals with to the 
health the site and with respect to the 
on the environment. This is one of the most difficult 
of any site assessment or audit and introduces an area of 
considerable controversy between and the 
environmentalist. We are often faced with views 

what is an level of contamination to 
leave on a site. The extreme views are: 

the site who says "I've been here for 40 
years and it hasn't hurt me"; versus 

level of contamination 

it would be best to to a level which ensured 
that no contamination remained in soil or 

levels can be 
any concentration of a chemical in the environment which is 
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that can be used to determine 

• Prescribed levels of acceptable contamination. These are 
agencies and generally 

levels for certain eg further 
""'!~<"!\.IU of the site or of the site. In some 

cases these levels make allowance for soil types 
and final land use. in most cases take no 
account of soil and are not site Thus many 

do not like this to determination of 
acceptance criteria. 
criteria and "" ... "v, .. ,",'" 
and for decision 

• Risk assessment. This is a process where the risks associated 
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with any level of contamination are 'l"'"'''UA~''' 
with to health and environmental 
process involves: 

- data collection and evaluation 

- exposure assessment 

assessment 

- risk characterisation. 

a 
a or routes, to one or more 

receptors or targets, which may vary in 
"VI""""""1'. on the intended use of the land. The main 
groups of or targets which are relevant to the 
assessment of contaminated land are: 

- humans (workers, persons using the site and 

v .. ,"","."" materials and services. 

there are both direct and indirect 
those or on the 

site which include: 

i) of contaminated soil 

inhalation of vapours or contaminated dust 

dermal contact 

and indirect also <>H',-"',,,,1'. 

site which include: 
of water resources and 

vi) contamination of water in 
the contaminated soil 

the food chain 

9.0 

fire or VAI>-""""'-'''' 

inhalation of vapours prcKiUiced in a fire. 

of an concentration of a 
contaminant should take account 
which the receptors will be to the contaminants 
and both and chronic health risks. In process 
of risk assessment many must be made and 

In the state of Victoria a ~U'~'~"'b has been 
The Victorian Environment Protection Act makes 

nT, ... ".,,,,.,,n for the of environmental auditors. At 
the beginning of 1991, six individuals were as 
auditors for contaminated land with under the Act to 
issue Certificates of Environmental Audit Under Ministerial 
Directive Number 1 of the Environment and 
Certificates of Environmental Audit are rl>,,,,i,rl>rI 

when land which has been used for industrial purposes is 
to be rezoned for a sensitive land use such as residential 
use, land use and some of open 
space 

to a site 
contaminated sites. 

removed from the register of 

The current form of the the auditor to state 
" ... that I am thatthe condition land atthe 
site is neither detrimental nor uU"t:"'''~' detrimental to any 

use land at the site." 

In its current form 
on the auditor and this will have an on the AVU,,,,'V,,,, 

industrial land for residential purposes. It is 
will evolve with time to a less 

restrictive form. 

Consideration is also being 
uU'~H'''b in other states of 
which seems to be the most advanced on this course. 

10.0 OF PROFESSIONAL ADVICE 

It is to understand that the conduct of assessments 
and audits for contaminated land often involves a multi­

A range of specialist services are 

associated with the assessment of contaminated land and can 
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draw the range necessary to 
a rational assessment of a site if necessary, 

solutions for the remedial treatment of contaminated 
land. 

11.0 CONCLUSIONS 

The or 
contaminated soil and is now an 
environmental issue in Australia and one that has 
to on and the economy in 
generaL To the environmental authorities in Australia 
have been able to to land 

.. .. .. .. ""''''''' .... ''' 

I iI 
Manufacturers of a range of instruments 

and volume 
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nrr\vli1pfI that the contamination does not constitute a 
hazard to the persons the land or to the environment. 
Nevertheless, owners of industrial land and of 
former industrial land will have to be 

loss of value of their n,.rmprt" 

understand their risks in this area of environmental law and 
seek advice from professionals with sound experience in the 
area of assessment and auditing of contaminated land to assist 
them. In advice and careful 
nelwtlalJlon with the environmental 
instances, it will be to 

strategies that minimises 
environment and cost to the site owner or 

'" I 
reactive soil flow 
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