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PREFACE r 

l 

'

' 

This document contains background information pertinent to the f 
development of the Canadian Council of Ministers of the 
Environme-nt’s (CCME) Interim Canadian Environmental Quality 
Criteria for Contaminated Sites. This -work was conducted under 
the direction of the CCME Subcommittee on‘ Environmental 
Quality Criteria for Contarninated Sites in Support of the National 

« Contaminated Sites Remediation Program (NCSRP). 
J

. 

This report ‘has been reviewed by Conservation and ‘Protection of 
Environment Canada, and approved for publication. Approval does 
not necessarily signify that the contents reflect the views and 
policies of Environment Canada. Mention of trade names or‘ 
commercial products does -not constitute recommendation or‘ 
endorsement for use. 

This unedited version is undergoing distribution as a means. to‘ 
transfer the information to people working in related studies. 

Readers whowish to comment on the content of this report should‘ 
address their correspondence to:_ ‘

~ 

Head . 

. Soil and Sediment Guidelines Section 
Environmental Quality Guidelines Division 
Water Quality Branch 
Inland Waters Directorate 
Environment Canada 
Ottawa, Ontario 
KIA 0H3 
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INTRODUCTION 

‘1.1 
’ 

,BACKGRQUNl5‘ 

:The'Can_adian Council" of Ministers of the Environment (CCME) has ‘initiated a program to 
, 

remediate contaminated sites which threaten health or environmental quality. The National 
Contaminated Sites Remediation; Program (NCSRP) is intended’ to address the problems 
‘associated with contaminated sites on several fronts. Specifically, it is intendedto review and. , 

establish legislative instruments to ensure that the ‘_'polluterpays"' principle is respected; -establish 
a consistent approach to deriving. criteria for sites needing remediation; to provide for the *

E 

remediation of "orphan sites" where" the polluter pays principle’ cannot be'enforced;. to provide 
funding for technological advancements in remediation methods; and to communicate with 
stakeholders who are interested in, or affected by, the remediation _of contaminated sites (Energy 
Pathways, 1990). -E 

‘ 

' 

. 

E 
l 

~
. 

At an NCSRP multi—stakeholder consultation workshop in A_pril.1990, the need for a consistent, 
defensible approach to setting national remediation criteria was identified as a priority issue. 
Several actions related to classifying contaminated sites and setting national remediation criteria 
Subsequently were recommended (CCME-, 199.0). The recommendations "specifically directed 

' toward setting criteria included; 

0 a_ two—tier approach ‘be used (see Section 1.4 for more details). 

'0 
— criteria in the firsttier be based ‘largely on existing standards, criteria, and guidelines 

issued by regulatory agencies a 

' 

p 

‘

. 

0 
I 

criteria in the first tier be recommended following a critical evaluation of existing criteria 
from jurisdictions in Canada, the United States, and Europe for their applicability to the 
Canadian situation " A

_ 

- 0 a federal/provincial working group be established to" direct the development of‘ criteria 
for the first tier ~ 

'- V 

In response to the last recommendation, the CCME established the Subcommittee on. 
Environmental Quality Criteria for Contaminated Sites. Subcommittee members include 
representatives from Alberta Environment, British Columbia Ministry of ‘Environment (Chair), 
Environment New Brunswick, and the Ontario Ministry of theEnvironment, with Environment 
Canada and Health and Welfare Canada as Secretariat.

’ 

i=1
i



\ 

V 

_o . provide an up-to-date information ‘base of these» criteria 

.\ 

In July 1990, the Secretariat» retained Angus Environmental Limited to"undertal<e the following 
tasks: 

A 

. 
.

- 

6 conduct a comprehensive review of clean-up (remediation) criteria and respective 
V approaches regulatory agencies from various parts of the world have developed 

-0 recommend a set of interim criteria 

0 recommend amethod for establishing consistent and scientifically—based environmental 
quality criteria suitable for-assessing and remediating contaminated sites in Canada

1 

. 1.2 PURPOSE 015 THIS REPORT 
This.report presentsa review of remediation criteria developed by several regulatory agencies 

_ 
in Canada and other countries. Based _on the results of that review, and consideration of various 
courses of action available to. the Subcommittee. for Environmental. Quality Criteria for 
Conptaminated Sites, an approach is ‘recommended for establishing interim environmental criteria 

_

- 

. for contaminated sites in Canada. Because water quality criteria are relatively well developed, 
', emphasis of the current review is on soil quality criteria.

’ 

V 

V 
V 

The recommended assessment and remediation criteria from this reportwhich were approved 
by the CCME Subcommittee on Environmental Quality Criteria for Contaminated Sites _-are 

- reported in a separate CCME document entitled Interim Canadian.‘Environmental Quality 
Criteria for Contaminated Sites‘(appended). ' 

‘ ‘

. 

41.3 DEFINITIONS ANl)'ABBREVIATIONS 

Several terms,definitions_ and abbreviations used in this report are intended. to convey particular» 
meanings." Key terms are defined in the list below. Some of the definitions have been adopted 

' from other CCME publications. ' 
S 

' 

- 

S

. 

aesthetics - the qualifies of a site thatif adversely affected can result in noticeable" and 
\ 

d 
.. 

V 

_ 

disagreeable perceptions bythe,senses. These .include sight (for example,_ visibly stained 
‘ 

soil or a film on water), taste (in water, fish flesh, or agricultural products), and odour 
. (in air, water, or soil). 

, 

S 

« i I. t 
-

I 

’ 

approach - the philosophy and procedures used by a regulatory agency to establish criteria. The 
' components of an approach can- include the types of inpformationconsidered, the goal of 

setting criteria (for example, -protecting human health and ‘the environment), the relative 

V) 
l 
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priorities assigned to various types of inforrnation, and the way(s) -that information are 
combined to set the criteria. A

’ 

assessment criteria‘ 4 concentrations of substances in soil and ground water which canbe used 
to assess site conditions in terms of the potential need for remediation. Where. conditions 
do not exceed assessment criteria, there is no need for further investigation or‘ 

‘V remediation. As such, the assessment criteria are analogous to the de minimus, "trigger" - 

and "threshold" criteria/that some agencies have established. 

background ‘concentration — the concentration ofa chemical substanceoccurring in a media 
removed from the influence of industrial activity at a specific site andin an area. 
considered to be relatively unaffected by industrial activity (Monenco, 1989). . 

contaminant"-' any chemical substance whose concentration exceeds background concentrations
V 

or which is -not naturally occurring in the environment (Monehco, 1989). 

criteria _— generic. numerical limits or narrative statements intended as general guidance for the 
protection, maintenance and improvement of specified uses of soil and water. 

~ 
’ 

/ 

' 
’ 

‘

. 

Environmental Quality Criteria for Contaminated Sites — the assessment- criteria and remediation 
V criteria recommended in this report for the NCSRP and approved by the CCME 

’ Subcommittee on Environmental Quality Criteria for Contaminated Sites, plus the 
- applicable guidelines for other environmental compartments (such as the Guidelines for 
Canadian Drinking Water Quality). This terminology is used in this report in place of the 
-term "Tier '1 criteria" formerly described in publications prepared for CCME -(i.e. 
Energy Pathways,.l9,90: Monenco .1989). ' 

C. 
i 

’ 

r3 
'

' 

factors - the types of information that are considered or used in an approach. Examples include 
- background concentrations, human health, phytotoxicity, aesthetics, and analytical 

' _ca‘p‘abilities.~Factors not considered in establishing Environmental Quality Criteria for 
Contaminated Sites‘ in this report include costs and the capabilities of remedial 
technologies. 3 

- 
-

l 

interim criteria - the criteria recommended in this report have been adopted directly from 
existing criteria currently in use in jurisdictions in Canada, and are referred to as interim

a 

criteria. They will be reviewed and modified as new information becomes available. 

multi-functionality -. the principle that a11.'possible future uses of soil and water should be 
protected whenever possible. Therefore, remediation should be directed toward-achieving 
the cleanest possible situation that is achievable at a site, regardless of the intended land 
use or associated criteria. Economic, technological, and practical considerations may 
influence how the "cleanest possible situation?‘ is determined. .

’ 

. 
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‘ 

objectives - numerical limits or narrative statements established to protect and maintain specified ' 

_ 
uses of soil and water at a particular site by taking into account site-specific co_ndi_tions_. 

orplian site - a contaminated site for which "a responsible party can not be identified or where 
_the responsible party appears to ‘be incapable or unwilling to initiate clean-up efforts. 

' 

polluteralpays» - .the principle that the polluter is responsible ‘for correcting or re_mediating_ 
whatever environmental degradation their actions have caused. 

primary agency - a regulatory agency that offers a. substantial contribution to this study‘ in terms
' 

of the approach it has used or the criteria it has developed. 

remediation — the management of a contaminant at a site so as to prevent, minimize, or mitigate 
’ damage to-human health or the environment. Remediation is a_b_roade_1_' term than clean-up 
in that remediation options can include physical actions such asvremoval, destr’u‘ction,‘and 
containment, as well as -the use of institutional controls such as zoning designations or 

. orders. ’ ‘ ‘ ’ 

— 

'

- 

remediation criteria - concentrations of substances in soil or ground water which are intended 
as general guidance to protect and maintain specified uses of soi_l and -water at 

, contaminated sites. At concentrations greater.th_an these criteria, the need for remediation 
is indicated. Remediation criteria can vary according to ‘land use and- have been 
recommended for ‘agricultural, residential/park land, and commercial/industrial land uses; 

secondary agency - a iregulatory agency that Ihasestablished an approach ‘or criteria. that 
addresses relatively» few situations or contaminants or-that has established an approach V 

or criteria ~s_irnilar to that of one of the primary-agencies. .- 

standard - numerical limits or narrative statements adopted ‘from criteriaor objectives in a 
legally enforceable form, such as in aregulajtion, statute, contract or other legally 

. binding. document. 

two—tier approach - an approach to establishing criteria for contaminated sites as described in 
other documents prepared for the CCME (i.e. Energy Pathways, 1990-; Monenco, 1989). ~ 

Tier .1 "refers to numerical criteria (typically maximum acceptable concentrations of’ 
substances in soil and ground water) to be used to assess conditions at contaminated sites 
in Canada. Tier. 2 criteria refers to site-specific criteria developed_in cases where Tier 

. lcriteria are. not available or the partyresponsible for remediation feels that Tier 1 
criteria are inappropriate because they dolnot adequately take into account local site 
conditions. It is anticipated that some form of risk management study typically would be 
used to set these crite‘ria.~Other factors such as technology and ‘costs ‘might needto be 
considered. 

ll-4



ABC levels
V 

AG 
AG/R/P 

pANZEC 

CCME 
N 

CCREM' 

C/I_ 

CWQG 

DEP 

DHS 
IAC 

ICRCLC 

V 

ISAL 

‘MEG’ 

MENVIQ 
MOE 
N CSRP 
NHMRC 
NJ 

Various abbreviations are used throughout the report. These include:
/ 

the three-value format to guidelines recommended by British Columbia,‘
‘ 

MENVIQ, and The Netherlands 

i 

(agricultural land use 

agricultural, residential, and/or park land 

_ Australian and New Zealand Environmental Council 
l 

C 

Canadian Council of Ministers of the Environment ~ 

Canadian Council of , 
Resource 

(predecessor of the 

-commercial and/or industrial land use 

Canadian Water Quality Guidelines; CCREM/CCME document published 
’ 

in 1987 and updated in 1989 and 1990 

V New Jersey Department of Environmental Protection 

(California) Department of Health Services F 

interim action (recommended by the Victoria Environmental Protection 
‘‘ Agénsy) ‘

C 

lnter-Departmental Committee on the Redevelopment of. "Contaminated. 
Land (United Kingdom)_ — l 

. 
l

- 

interim soil. action level (recommended by the New Jersey DEP) 

multimedia environmental goal 

Ministere de l’Envi‘rol'lnement du Quebec 

Ontario Mi_n_i_stry of the Environment or B§C._ Ministry of Environment ' 

National Contaminated Sites Remediation Program. 

National Health and Medical Research Council (Australia) 

New Jersey 

V and Environment Ministers.



PAHS — polycyclic aromatic hydrocarbons 

PCBs 
H 

V ‘ 

-u- 
'_ 

* ;po1ych1_orinatedbiphe'ny1s 

R/P i . - residential land use and/or park land 
V 

- V toxicity equivalency factor 

TEQ’ -it ~ 
toxic equiyalent of 2,Ii,7,—8-_TCDD.' 

TSCP 
. 

— 
A 

California DH$ Toxic Substances Control Program 
ULN I "V 

_ 

- upper limit of normal (as defined by the ‘Ontario MOE)
‘ 

U.'S. EPA 
‘ 

’ Iinited States_Environmenta1‘ProtectionVAgency 
i

I 

- 
y 

United Kingdom . 

'

V 

~/i



2.0 OF APPROACHES 

2.1 AN HISTORICAL OVERVIEW
g 

V 

Establishing soil quality ‘criteria is a relatively recent undertaking‘ forregulatory agencies in 
Canada (and other countries); Prior to the r’n‘id—l970s, the few criteria that had been established 
usually addressed long-recognized effects on plants or grazing animals. For example, maximum 
concentrations were set by some jurisdictions to prevent adverse effects such as acute selenosis 
(blindqstaggers) ingrazing animals or copper toxicity in plants. l 

T 

-

' 

One of thefirst published accounts of a systematic approach to identifying numerical guidelines
A 

for substances in soil was developed by an office of the United States Environmental Protection 
Agency in the mid-'l970s (Cleland and Kingsbury, 1977). "Multimedia. Environmental Goals" 
‘(‘MEGs) were derived using equations that converted existing" federal guidelines and/or toxicity 
information into MEGs for soil, water, and air. The MEGs were offered as trigger _leve1s'for‘ 
assessing environmentalyconditions and were not presented as absolute thresholds. Many of the 
MEGs were based on very limited information. The MEGs methodology subsequently was 
expanded to identify maximum acceptable concentrations in various compartments of the 
environment including soil;:however, the methodology was relatively simplistic and highly 
conservative and is not currently used by any jurisdictions'as a source'of soil guidelines.

'

l 

' Efforts to establish soil criteria in the United Kingdom began’ thelate-;l9i7_Os (ICRCL, 1980). _ 

During the 1980s,‘-"trigger concentrations" for contaminants in _soil evolved from the efforts of
' 

"A 
a_ federal, inter-departmental committee (ICRCL, 1980; 1983‘; 1987). Two types of trigger 
concentrations are identified»: thresholdand action levels. If soil concentrations are below the 
threshold trigger values,. the proposed development can proceed as planned. If concentrations 
are greater than the threshold value, but belowgthe action. level, further investigation and 
assessment is needed to determine if remedial action is necessary. If concentrations are greater 
than action levels, remedial action is required, or -the proposed form of development should be -' 

altered. 
_ 

' 
‘ 

. 

' 

‘ 

l

8 

The trigger values are largely based upon professional judgement and criteria established for 
redeveloping sites such as scrap yards, sewage works, and landfills. The factors considered in 
setting the triggers include adverse health effects associated with direct ingestion of soil, 
consumption of contaminated plants, skin exposure, phytotoxicity, chemical attack on building 
materials (relevant for acidic compounds such as sulphates), and hazards such as explosions 
(relevant for compounds such as methane). Specific land uses (such as domestic gardens, parks, 
and playing V fields) are assigned to the trigger concentrations. The authors also urged ‘that’ 
decisions about specific sites must consider site-specific conditions. 

_

' 

By the 1930s, many regulatory. agencies increasingly were being_ confronted with the need 
to establish decommissioning and/or clean-up criteria. In 1983 the federal government of The 
Netherlands passed the Soil Clean Up (Interim) Act. ' At the same time, the Netherlands Ministry 

2-1



I 

of .Housing, Planning the Environment issued one of " the most frequently cited efforts 
concerning soil quality and ground water quality guidelines -* the "ABC" approach for assessing 
the severity of contamination andthe urgency for further investigation or remediation (Moen, 
1988). 

I 

t 

-.

\ 

Under that approach, levels (concentrations) of substances were identified. Level A marked 
the boundary between contaminated and non-contaminated soil. Level B indicated the relative 
extent of contamination, the .potential for harmful effects on human-health or the environment 
and the need for further investigation. Level C "represented concentrationsabove which remedial 

_ investigations and/or ‘clean-up were needed. It was recognized that the values lacked a thorough 
' 

scientific basis and did not take into account site-specific factors- The developers recommended‘ 
that these values be used with caution and that other siteaspecific information be used to assess 
specific situations-. " 

I 

_ 

5 
I 

_ 

~\ ' 

‘ 

Since that time, efforts have been. under way in The Netherlands to reevaluate the basis for 
establishing clean-up guidelines. In 1987, a methodology was developedthat took into account 
information about soil charac/ten'sti_cs(clay fraction and organic matter content) to generate soil 
values (Moen, 1988). Many of the original A Levels were subsequently replaced with" "reference 

_ 

values" based on background concentrations.‘ 
in 

In Canada, one of the earliost p'ublished.,acco,unts’of cleanrup criteria appeared 1984 witht_he_ 
first draft -of the soil‘ guidelines recommended by the Air Resources Branch of -the Ontario 
Ministry of the Environment (MOE). -The numerical values as well as the approach to setting 
the criteria were decidedly different than those of The Netherlands or the United Kingdom’. Up 
to four values were recommended for each substance according to two broad categories of land 
use and two categories of soil. texture. Background. concentrations,‘ the well-being of grazing 
animals, and_phytotoxicological considerations formed" the bases- for most of the criteria. Some 
(cadmium, lead, and mercury) reflected concerns for humanhealth. 7 ' 

In‘ 1986, ‘the Ministere de1’Enviro_nnementdu Quebec (MENVIQ) issued a draft document that 
described soil and ground water guidelines modelled after the ABC format of The Netherlands 

IQ, 1986). In the MENVIQ approach, the A Value represents background concentrations 
‘for naturally.-occurring substances’ and the analytical detection limit for man-made, organic 
-substances. The B Value marks the threshold above which a thorough. site investigation is- 

necessary. The C Value marks the threshold above which it may be necessary to take prompt 
remedial action. The MENVIQ clearly" stated that these values should be used strictly as 

._ indicators of environmental conditions and not be. regarded as standards. A 

" .i In 1987, the Canadian . Council of Resource and’: Environment Ministers (CCREM, the
, 

predecessor of the CCME) issued interim soil guidelines for PCBs based on an analysis of the ' 

potential for exposure to occur via direct ingestion of soil and via the transfer of PCBs from soil
’ 

to meatand dairy products (Clarke et al_. , 1987). The following year, the C_CREM]is‘sued' interim 
guidelines for nine "specific organic compounds at abandoned coal tar sites (CCREM, 1988). This 
latter effort was patterned after those of The Netherlands and MENVIQ. The soil values_are the 

~ 2.2



same as those recommended by MENVIQ while the ground water values are slightly different 
‘and reflect water quality guidelines recommended by the World Health Organization. That [same 
year, 

’ MENVIQ released the final version .of the ABC values in its "contaminated sites- 

rehabilitation policy" (MENVIQ, 1988). 

In _l989, the Ontario MOE issned the final version of ‘its siteldecommissioning guidelines_ (MOE, 
1989a) and the B.C. Ministry of Environment issued drafts of clean—up criteria for soils. and 
"ground water (B.C. MOE, 1989a). In several aspects, the'B.C;— effort resembles the_'.MENVIQ 
ABC approach although the'definiti‘ons assigned to the three values _are different. 

By 1989, several U.S. states (including Arizona, California, Florida,‘ New Hampshire, New 
Jersey, Tennessee, and 'Wyoming) had established soil clean—up guidelines for petroleum_ 
"contaminated soils only (Bell et al., 1989). The ‘various approaches that have been used to 
develop guidelines include concepts such as the "leach_abi1ity"_ of the material from soil, ambient, 
or background levels, and ground water quality concems._ As of 1989, only New Jersey had 
published decommissioning or clean-up guidelines for_ ground water.- Although not developed for 
application to contaminated sites, the State of Wisconsin adopted a comprehensive set of 
"enforcement standards" and "preventative action limits" for ground water in 1985' (Siegrist, 
1989). . 

The last few years of the 1980s also witnessed efforts in several European countries to establish 
approaches to developing guidelines. In 1988, West Germany issued‘pre1iminary estimates of 
threshold concentrations (upper limits of background ranges) for numerous elements as a 
preliminary-step to setting criteria. In 1989, France issued a set of four thresholds (anomalies, 
investigation, treatment, and urgent). A comprehensive review was undertaken in 1989 for the 
government of Norway as an initial step in establishing guidelines (Siegrist, 1989). 

This escalation of efforts in the late 1980s has carried over into the 1990s. Earlier this year, 
Alberta ‘issued the first draft-of soil criteria based largely on concentrations thought to be 
representative of productive soil or protective of human health, which ever factor requires the 
lower concentration (Alberta Environment, 1990).. Several agencies in Australia have initiated 

I 

. efforts to develop guidelines for assessing-and managing contaminated sites (ANZEC, 1990; 
NSWPCC, 1990). Options currently are being considered in the UK. to expand and/orrevise 
the current sets of criteria in use (ICRCL, 1990) and in The Netherlands to revise its approach 
to setting C Levels. (van den Berg, 1990)., . 

-

’ 

2.2 NATIONAL/REGIONAL CRITERIA versus"SITE-SPECIFIC CRITERIA 
One of the first issues faced by agencies responsible for assessing the suitability of soils or other 
conditions at sites, is whether or not numerical criteria should‘ be established’ for national or 
regionalapplication (as opposed to developing site-specific objectives only).‘Nume'rical criteria 
‘developed for national or regional application offer several advantages in that they are relatively 
easy to use and" administer, facilitate communication between interested parties, and reduce . 
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confusion. Many of the -agencies discussed in this report have elected to establish nationalor 
regional criteria. . 

. ~ -
T 

’ Conversely, numerical criteria that are intended for broad application are insensitive tolsite- 
specific conditions and often imply a level of under's‘ta‘ndi‘ng or confidence in the underlying 
science that may or may not exist. These limitations have contributed to decisions made by some 

. regulatory agencies to refrain from setting numerical criteria.‘ As an altemative, these agencies 
have chosen to establish procedures that intend to determine site-‘specif1c' objectives only. The 

_ 
procedures typically involve .some form of risk assessment in whichthe exposuresl doses/health 

‘ risks that hypothetical site users, visitors‘ or neighbours can experience are estimated. Examples 
‘of agencies that have selected this approach inc1ude_‘th_e United States Environmental Protection 

I 

9 New York Department of Environmental Conservation. V 

Agency (for the "Superfund'3'- program), the California-Department of -Health Services,» and the 

The approach of the United States Environmental Protection Agency is "described in. its 

"Superfund Risk Assessment Guide" (U .S'. EPA, 1989). Site-specific information is used to- 
estimate doses that site users could receive via various pathways. Standard exposure scenarios 
are described that should be used to estimate the doses. Preliminary remediation goals are 
identified as the concentrations of a contaminant in the environment that will not result‘ in. 
exceeding an assumed maximum desired health risk. 

California has been at the forefront in developing "approaches: to setting environm'ental quality 
criteria for many years. The "California "Site Mitigation Tree" was designed in the mid~l980s 

b

t 

to . calculate action levels for substances 
' 

in spa:i_fic.media including soil (Siegrist, 1989); 
however, in 1990 that approach was replaced with a series of "technical standard". documents. 
The document that addresses’ soilremediation levels describes the equations to be used to 
estimate doses by various pathways. For many of the parameters usedhin‘ the equations, default _ 

values are suggested (California Department‘ of Health, 
' 

1990). 

In New York, site background conditions often have been -.used__ to set cleanaup objectives. A 
process was recently developed for developing site-specific goals. Like the Superfund and 
California approaches, risk assessment is used to ‘set goals which ensure that dose/risk estimates 
do not exceed desired levels (‘I-Iarrinton‘, 1990). - 

' 

- « 

‘
' 

I 

While there are differences in -the approachesolf the three agencies noted above, there also are ,

/ some common elements of interest to this review: 

9 The ‘regulatory agencies have decided against establishing numerical criteria for broad
A 

application. 

‘0 It isassumed that in most instances, human health concerns require concentrations of 
contaminants sufficiently low to avoid other types of adverse effects; -

.

/
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0 Procedures, typically consisting of a series of mathematical equations are described for 2 

estimating exposures/doses to critical receptors. Where needed, simple procedures for 
estimating environmen_ta_l_ behaviour of contaminants are also provided. 

0 The results of the exposure/dose estimates are combined with toxicological information 
to calculate site-specific clean-up objectives. - 

A
- 

~ While these approaches are capable of considering site-specific factors, they also impose burdens 
upon all parties to apply the procedures correctly. and defend the results. The methodology and 
equations are the subject of considerable debate and their. use requires that issues suchas 
inherent uncertainties in interpreting toxicological information and assigning a definition to 

' "acceptable" risk levels be addressed. Establishing objectives by following such procedures can 
' 

take protracted periods of time. V 

E 

' 

'
— 

Given that many agencies have established national or regional numerical criteria e(inclu_ding 
federal"and provincial agencies in Canada), that regional and national criteria (for soiland other 

_ 

compartments of the environment) have been accepted in Canada", that the need for criteria was 
identified as a critical component of the NCSRP‘, and that the two4tierec_l approach endorsed by 
the NCSRP'a1lo_ws for site-‘specific considerations to be taken intoaccount via the second tier, 
the actions of the three agencies from the United States’ described above are insufficient reason 
to deflect the NCSRP away from the goal of setting national criteria forcontaminated sites. 

2.3 AGENCIES SELECTED FOR STUDY 
Based on discussions with individuals knowledgable about approaches currently in use or being. 
developed, and an examination of several recently published reviewsfof criteria from agencies. 
of many countries (Beaulieu, 1989; Bell et al., 1989; Siegrist, 1989; Fitchko, 1989),-a list was 
prepared of agencies/methodologies that could meaningfully contribute to this project. These 
agencies are identified in Table 1 as being the "primary agencies" for this project. , 

The primary agencies include virtually all of the major efforts undertaken to establish soil 
criteria/objectives/guidelines in Canada. These efforts include the interim guidelines of the CCME for polycyclic aromatic hydrocarbons (PAHs)_at abandoned coal tarsites and those for 
polychlorinated biphenyls (PCBs). Provincial initiatives include those by the environmental 
ministries of British Columbia, Alberta, Ontario, and Quebec. Also on the list are agencies from 

_ 

several other countries generally regarded as being at the forefront of criteria development. 
These include The Netherlands, the United Kingdom, and_ the State of 

' New Jersey.‘ Also 
included is the State of California which has not established numerical criteria but is included 
to illustrate the site-specific approach to assessing contaminated sites.



A_ Primary Agencies
A 

United States:
N 

A 

Secondary Agencies 

A 

Table 1 V‘
— 

I ‘REGULATORY A_GENClES s'TUr)11:1')i 
.1 . 

_ 

‘ -- \ 

Canada: .
_ 

- Alberta Environment 
’

» 

British Columbia Ministry of Environment V 

Canadian Council of Ministers, of the Environment 
Ontario‘ of the Environment 
Quebec Ministry of the Environment 

California Department of Public Health
y 

New Jersey Department of Environmental Protection 

Other Jurisdictions: i 

' 

. 

_ 

'

- 

Netherlands Ministry of Housing, Physical Planning and Environment 1 

United Kingdomrlnterdepartmental Committee on the Redevelopment of ‘ 

Contaminated Land ‘ 

' 

. 
. 

e

V 

Australia and'New Zealand Environment Council 
Environment Canada, Atlantic Region ' 

France’ (as reported in Beaulieu, 1989) - 
C 

m

- 

Massachusetts Department of Environmental Protection _ 
. 

_ _

“ 

Minnesota (as reported in Siegrist, M1989) _

' 

National Health and Medical Research Council of Australia 
New South ‘Wales, Australia ' 

V . 

' 

: . 

New York’Department of Environmenta1‘Conservati‘on 
U.S. Environmental Protection Agency (for Superfund program) 
U.S. Environmental Protection Agency (for RCRA_program) 

' 

Victoria, Australia . 

1 

.

’ 

West Germany (as reported in Siegriste, 1989) 
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