
 
 

REPORT  

Community Based 
Risk Assessment 
Port Colborne, Ontario, 
Ecological Risk Asessment, 
Natural Environment – 
Response to October 2008 
Consultant Report 
 

Vale Inco Limited  

 

PROJECT NO. NT34654



 
 

 

REPORT NO. NT34654 
 
 
REPORT TO VALE INCO LIMITED 

187 Davis Street 
Port Colborne, Ontario 
L3K 5W2 

 

FOR Port Colborne Community Based Risk 
Assessment 

 

ON  Ecological Risk Assessment, Natural 
Environment – Response to October 2008 
Consultant Report 

 

 

 
January 27, 2009 

 

 

Jacques Whitford Limited 

7271 Warden Avenue 

Markham, Ontario 

L3R 5X5 

 

Phone: 905-474-7700 

Fax: 905-479-9326 

 

www.jacqueswhitford.com 

 

 

 

 

 

 

 

 

 

 



DRAFT REPORT 

© 2009  PROJECT NT34654    January 27, 2009 i 

EXECUTIVE SUMMARY 

Watters Environmental Group Inc. (WEGI) peer reviewed the Natural Environment September 2004 
report which had been written by Jacques Whitford Limited (Jacques Whitford) and incorporated their 
comments in a letter document entitled: “Independent Consultant Peer Review Report for the 
Community Based Risk Assessment (CBRA) – Ecological Risk Assessment on the Natural 
Environment in Port Colborne, Ontario” dated October 2008.  Issues raised by WEGI in their October 
2008 document pertained to uncertainties in Jacques Whitford’s natural environment, study of which led 
to the development of the proposed Port Colborne-specific CoC soil standards. 

Jacques Whitford has provided in the current report commentary to each of the uncertainty issues 

raised by WEGI.  All of the issues which were raised by WEGI have been resolved within this report.    

As stated in the cover letter of the independent third party reviewer (CH2MHill) of the Ecological Risk 

Assessment (ERA) for the Natural Environment, “It is apparent that great effort was spent to thoroughly 

assess risk to the natural environment … Few ERA’s have the benefit of having such an extensive site 

specific data to support the analysis”.  It is this paucity of field data that gives Jacques Whitford’s 2004 

assessment of the Natural Environment in Port Colborne a high degree of certainty in the results.  

We believe that WEGI in their 2008 report have misinterpreted and misconstrued the importance of the 

extensive field program and the associated high degree of confidence that is inherent in the results of 

the assessment.  This report provides detailed justification for the validity of the findings of the 2004 

natural environment assessment. 
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NATURAL ENVIRONMENT – RESPONSE TO CONSULTANT 
REPORT 

1.0 INTRODUCTION 

Jacques Whitford Limited (Jacques Whitford) produced a report entitled: “Port Colborne CBRA 

[Community Based Risk Assessment] – Ecological Risk Assessment, Natural Environment” in 

September 2004.  The focus of this report was on the natural environment areas in and around Port 

Colborne.  That is the focus was in areas that were not urban or active agricultural lands, although 

interaction between birds and mammals and the agricultural areas was also considered in the 

evaluation.  

Field work, laboratory and greenhouse studies were carried out primarily in 2001 and 2002 after 

preliminary field investigations in 2000, with subsequent studies in 2003 building on the earlier 

investigations.  The Chemicals of Concern (CoCs) evaluated comprised nickel, arsenic, cobalt and 

copper.  Of these elements, nickel was targeted as the primary CoC because of its much higher soil 

concentrations relative to, and defined ratios of, the other three CoCs to nickel.  

Following the CBRA process, a public review and comment period for the final report was identified, 

ending December 16, 2004. During this review period, Jacques Whitford received written comment 

from the Public Liaison Committee’s (PLC) Consultant and two written submissions from the public. 

Jacques Whitford prepared a response to these comments and a Technical Sub-Committee (TSC) 

meeting was held on January 20, 2005 to review the comments and Jacques Whitford’s response. 

Following the TSC meeting, the TSC Chair prepared a TSC Recommendations Report that was 

presented to the PLC at a public meeting held on February 17, 2005. A subsequent addendum was 

issued by Jacques Whitford, dated March 2005, responding to comments received on the final report 

and documenting the CBRA public review process following tabling of the Final September 2004 

Ecological Risk Assessment (ERA) – Natural Environment report. 

In 2008, the PLC’s consultant, Watters Environmental Group Inc. (WEGI), again peer reviewed the 

Jacques Whitford September 2004 report and incorporated their comments in a letter entitled: 

“Independent Consultant Peer Review Report for the Community Based Risk Assessment (CBRA) – 

Ecological Risk Assessment on the Natural Environment in Port Colborne, Ontario” dated October 

2008.  A copy of the WEGI document is found in Appendix A of this text.   

However, most if not all of WEGI’s comments in their October 2008 document were already addressed 

in an earlier Jacques Whitford document entitled: “Port Colborne Community Based Risk Assessment 

Ecological Risk Assessment – Natural Environment – Addendum Report” dated March 2005.  Copies of 

this March 2005 report had been distributed to both to WEGI and other members of the Technical 

SubCommittee of the Public Liaison Committee, including the Ontario Ministry of the Environment 

(MOE).  It is surprising to Jacques Whitford that although the addendum is mentioned once in the 

WEGI report, none of WEGI’s comments in their October 2008 review document acknowledge the 

responses contained in the Jacques Whitford’s March 2005 document.  
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In any event, Jacques Whitford has provided herein expanded commentary to each of the issues raised 

by WEGI in their October 2008 document pertaining to the proposed Port Colborne-specific CoC soil 

standards, namely: 

1. Study Objective 

2. Definition of Study Area 

3. Identification of Potentially Missing Species 

4. Arsenic Extraction Data 

5. Averaging of Environmental Concentrations 

6. Weighting of Various Lines of Evidence 

7. Risk Characterization 

8. Uncertainty Analysis 

9. Natural Environment Report Conclusions 

Note that for clarity, the above topics do not follow precisely the order of presentation in the WEGI 

(2008) report, but rather have been rearranged to follow a logical structure.  

Also note that despite the title of the WEGI October 2008 report as having been conducted by an 

“independent consultant”, the report itself acknowledges (page ii, third paragraph; page iii, first 

paragraph) that the review has not been undertaken independently, but rather the technical review has 

also incorporated issues raised by others.  

2.0 STUDY OBJECTIVE 

The objective of the CBRA, as stated in the Technical Scope of Work (TSOW) is as follows: 

“The CBRA process has the objective of finding out what risks exist, if any, and determining how to 

remove such risks in a scientifically acceptable and practical manner.” 

The text cited from the TSOW by the PLC Consultant is not identified in that report (Jacques Whitford 

2000) as an objective of the ERA, but rather an endpoint and Jacques Whitford is satisfied that the ERA 

successfully attained that endpoint.  The objective of the CBRA has not been altered and there are thus 

no changes to be discussed.  The objective for the natural environment ERA was first stated in the 

Approach to Data Analysis and Interpretation (reproduced in Volume 2, Tab 18 of the Natural 

Environment ERA, Jacques Whitford 2004): 

The primary objective of the ERA-Natural Environment is to develop the weight of evidence that 

emissions of CoCs from the Refinery are having effects and will continue to present undue risk to 

the natural environment of Port Colborne. The natural environment we define as populations of wild 

animals and plants in the Port Colborne area. Where there is undue risk, the ERA has the follow-up 

objective of estimating CoC concentrations that produce “safe” or more acceptable levels of risk to 

populations of wild animals and plants.  
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This is further expanded upon in the objectives as outlined in the final report which replaces the 

subjective term “undue risk” with more concise information in order to provide clarity and provides 

additional detail, building on rather than modifying the original objective: 

The primary objective of the ERA is to determine if historical emissions of CoCs from the refinery 

and deposited in soil present an unacceptable risk to the natural environment of the Port Colborne 

area.  Ultimately, the Regulatory Authority, the Ontario Ministry of the Environment, will determine 

what constitutes safe or acceptable levels following review of the CBRA reports.  However, for this 

ERA, an unacceptable risk is defined as an estimated risk linked to the occurrence of soil 

concentrations of CoCs that prevents sustainable population(s) of flora and fauna or a 

sustainable level of ecological functioning within the defined Study Area.  Where an 

unacceptable risk is estimated, the ERA has the follow-up objective of estimating the levels to which 

CoCs must be lowered or controlled in order to produce “safe” (acceptable) levels of risk for the 

natural environment. 

Specific objectives of the study are to: 

 Identify receptors (species or species groups, communities, habitats) that allow for an 

assessment as to whether soil CoCs represent a risk to the natural environment within the 

defined Study Area; 

 Undertake an assessment of risk that is based on the integration of three lines of investigation: 

1) qualitative assessment of the natural environment, 2) quantitative statistical analysis of study 

area data and 3) quantitative exposure and risk assessment; 

 Determine ecological risk at a population level for ecological receptors found within the Study 

Area; 

 Determine if any potential risks associated with CoCs are different for the major soil types (clay 

and organic) and habitat types (woodlots and fields) found in the Study Area; and, 

 Determine “safe” (acceptable) soil CoC concentrations for the soil types (clay and organic) and 

habitat types (field and woodlot) if an unacceptable risk is found to occur. 

3.0 DEFINITION OF STUDY AREA 

3.1 Defining the Study Area by the 200 mg/kg Isopleth 

At the initiation of the natural environment ERA the identification of a general study area was based on 

the 200 mg/kg soil nickel isopleth as mapped based on soil data collected by the Ministry of the 

Environment (MOE 1998; 1999). This soil nickel isopleths concentration represents the MOE generic 

guideline for soil nickel, namely 200 mg/kg. The study area was identified for the purpose of conducting 

site characterization that was initiated by Jacques Whitford in the year 2000. The findings of the site 

characterization were presented in a report completed by Jacques Whitford in March 2001. This report 

identified the key natural features, flora and fauna on which the ERA would focus, as well as providing 

the background for the development of a field data collection program. This was the primary purpose 

for the identification of a general study area for the ERA.  



DRAFT REPORT 

© 2009  PROJECT NT34654    January 27, 2009 4 

It was recognized that as more soil data were collected by Jacques Whitford in 2000 and 2001 that a 

fine tuning of the 200 mg/kg isopleth for soil nickel based on the MOE 1998 and 1999 soils data would 

be undertaken. This fine tuned 200 mg/kg isopleth for soil nickel is presented in Figure 2-2, page 2-6, of 

the final report.  A comparison of the location of the 200 mg/kg isopleth based on the original MOE soil 

data set as identified on Map 1 in the final report is very similar to that found in Figure 2-2 of the report 

(see Figure 1 of the March 2005 Addendum report for a comparison). As stated above, the primary 

purpose for the identification of a study area for conducting the ERA was so that ecological site 

characterization, Valued Ecological Component (VEC) selection and a data collection program could be 

determined to supplement the MOE soil sampling data where appropriate to assess the potential risk to 

the natural environment as a result of elevated levels of CoCs in the soils of the local Port Colborne 

area. The minor differences in the location of the 200 mg/kg isopleth, or 500 mg/kg isopleth, for soil 

nickel based on the full soil data set does not, and would not, alter the findings of the ERA’s site 

characterization for the local environment, the selection of VEC’s for the purpose of risk assessment 

nor the locations for collection of field data. That this is the case is based on the fact that the 200 mg/kg 

isopleth for soil nickel identified in Figure 2-2 dose not include or exclude natural features or flora and 

fauna that are found to occur in the study area on which the ERA was conducted. Therefore, minor 

changes to the location of the boundary of the 200 mg/kg isopleth, does not have an effect on the 

interpretations or findings of the natural environment ERA.  To have an effect on the studies findings, 

the location of the 200 mg/kg isopleth based on the full soil data set would have had to result in a 

significant change in the site characterization of the local areas natural environment. This was not the 

case. 

3.2 Excluding Residential Areas 

As stated in Jacques Whitford first report presented to the PLC in March 2002, based on the Canadian 

Council of Ministers of the Environment (CCME) 1997 guidelines, “For the purposes of an ecological 

risk assessment for the natural environment, social features in the environment or humans are not 

considered to be ecological receptors in the assessment of adverse effects” (Jacques Whitford 2001, 

section 3.1, page 28). Following these accepted government guidelines, urban/residential areas of Port 

Colborne were not considered to be part of the study area as defined for the natural environment ERA.  

Nevertheless, the issue regarding the assessment of risk to pets has been raised by the public. When 

assessing pets (as opposed to naturally occurring wildlife), risks are typically evaluated with 

consideration for pets as individuals because of the importance that people place on their individual 

pets. In the ERA report (Jacques Whitford 2004), we evaluated the endpoint of an effect level at or near 

the No Observed Adverse Effects Level (NOAEL).  In an assessment of pets, the NOAEL would be 

considered appropriate so there is only a small deviation from this. 

Reviewing the specific Toxicity Reference Values (TRVs) selected for mammals in the natural 

environment ERA, Lowest Observed Adverse Effects Level (LOAELs) were selected for nickel, cobalt 

and arsenic. A NOAEL was selected for copper. For copper, there would thus be no difference in TRVs 

if pets were evaluated and thus the consideration of wildlife as surrogates for pets exposed to the same 

environmental concentrations is conservative. 
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For nickel, cobalt and arsenic, somewhat more conservative values may have been selected, and these 

are estimated as follows: 

 Nickel – TRV a factor of 3 lower 

 Cobalt – TRV a factor of 2.6 lower 

 Arsenic – TRV a factor of 2.5 lower 

The implication of this is that it is reasonable to assume that wildlife are reasonable surrogates for pets 

exposed to similar concentrations if pets are not likely to receive more than 1/3 of the exposure of 

wildlife (e.g. get 1/3 or less of their diet from hunting and/or foraging).  This would seem to be a 

reasonable assumption for pets. Given that the potential risk to mammals in the natural environment is 

very low, the overall conclusion would be that the potential risk to domestic mammalian pets (e.g., 

dogs, cats, rabbits, guinea pigs, hamsters, ferrets, chinchillas, mice, rats, hedgehogs, ponies, horses, 

goats, etc) is also low.  

It is true that squirrels were not specifically assessed in the natural environment ERA; however, the 

mammals evaluated include species that are considered more sensitive than squirrels and were 

specifically selected as more sensitive species representative of the same ecological niche. The shrew 

in particular is generally considered to be the mammal most sensitive to soil contamination due to its 

small size and voracious appetite. Meadow voles were also selected because of their small size, 

making them more sensitive than larger herbivores. Since shrews and voles were not found to be at 

risk, then by extension, other larger mammals including squirrels are considered also to not be at risk.  

3.3 Gaps in Distribution of Sampling Stations and Insufficient Sample Size 

Jacques Whitford does not share the opinion that there are gaps in the sampling locations or an 

insufficient number of samples collected.  For the study, sampling sites were identified based on a set 

of predetermined criteria (located in the secondary and primary study area based on soil Ni 

concentrations, organic and clay soils, and woodlots and fields). As the study area is heterogenic with 

respect to these criteria, the resulting sampling pattern may appear to be irregular when mapped; 

nevertheless the data collected is scientifically representative of environmental media and potential 

receptors in the study area. 

It should be pointed out that over 700 samples of environmental media and biota (not including the 

hundreds of soils samples) were collected. As stated in the cover letter of the independent third party 

reviewer, CH2MHill, October 2, 2003, “It is apparent that great effort was spent to thoroughly assess 

risk to the natural environment   Few ERA’s have the benefit of having such an extensive site specific 

data to support the analysis”.  As a final point, a critical review of the location of sample sites as 

presented on Map 1 shows that a significant portion of the sample stations are located in the area 

where soil CoCs are known to be at their highest concentrations.  In this respect the irregularity or 

“patchiness” of the sampling can be considered to have generated a data set that is conservative for 

the assessment of potential risk. 
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4.0 IDENTIFICATION OF POTENTIALLY MISSING SPECIES 

The potential for missing species was taken into account in the Natural Environment report (Jacques 

Whitford 2004) through the completion of field surveys. For example, as presented in Table 3-7, the 

results of the breeding bird survey conducted in the Port Colborne area by Jacques Whitford were 

compared to the number of species recorded in other parts of the Regional Municipality of Niagara.  In 

addition to this comparison, the report also details on Page 3-23 species that would be expected to 

occur in the Study Area but that were not observed.  As the report states, “None of these species are 

common or are expected to be abundant in the [Niagara] Region due to their habitat requirements.  The 

apparent absence of these species in the Study Are is likely due to a combination of habitat paucity and 

general limitations of bird surveys”.  Similar comparisons to species distribution maps, historical data 

and habitat availability were undertaken for flora, amphibians and mammals.  The Ecological Site 

Characterization concluded that, “Field investigations of the Study Area’s flora and fauna identified that 

the woodlots and fields (fallow/old fields) support a species diversity that is typical for the Regional 

Municipality of Niagara” and that, “No significant or obvious gaps in species occurrence or 

representation were noted during the assessment” (Page 3-33). 

The potential for missing species was addressed through field surveys, but anthropogenic influences 

could also be responsible for altering species composition due to non-Inco influences.  Anthropogenic 

influences cannot easily be separated from the impact of contamination in the Port Colborne area.  The 

species that were selected for use in the ERA were considered representative of the species and 

ecological processes in and around Port Colborne and were agreed upon to by the PLC and TSC. 

The question of determining species absence or low numbers in any local landscape is very difficult 

given the level of investigation that would be required (time period of study; assessment of natural 

population dynamics including emigration and migration; requirements for detailed comparative 

assessment of a number of local areas in a region; and so on). For clarification, to have 99% 

confidence that all bird species that breed in a local area are identified would take at least three years 

of extensive field inventory for four seasons. This is because in a fractured landscape such as is found 

in the Port Colborne area, the number of bird species that breed in, or inhabit the woodlots and fields 

can be expected to change yearly by as much as 25% due solely to natural emigration and 

migration in the local area. That is why detailed analysis of this type was not considered appropriate 

for the CBRA. Instead, an extensive data set of environmental media (soil, sediment, water, biological 

tissue) was collected so that a quantitative assessment of potential risk to a broad range of potential 

bird and mammal species, which potentially inhabit the study area, could be undertaken. 

The basis for the approach used in the natural environment ERA can be found in guidance provided by 

the Canadian Council of Ministers of the Environment (CCME, 1996). The basic premise of the CCME 

approach is the three tiered framework: 

i. Screening Assessment;  

ii. Preliminary Quantitative ERA; and, 

iii. Detailed Quantitative ERA. 

The CCME (1996) guidance provides a descriptive figure outlining some of the key differences in the 

three tiers.  This is illustrated in Figure 1. 
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Figure 1: CCME Tiered Framework  

Screening 
Assessment 

Preliminary Quantitative 
ERA 

Detailed Quantitative 
ERA 

Simple  Complex 

Qualitative  Quantitative 

Descriptive  Predictive 

Literature  Field 

Source: CCME 2000. 

 

One of the primary purposes of the Screening Assessment is to determine whether further ERA studies 

are required (i.e. Preliminary Quantitative or Detailed Quantitative ERAs). A screening assessment may 

be found to be sufficient to rule out adverse impacts for some aspects of the assessment while not for 

others. This allows the risk assessment to focus more detailed studies on the specific areas that relate 

to the greatest uncertainties and/or the highest potential risks. The level of assessment detail is thus 

refined throughout the ERA process. Note that the Screening Assessment relies primarily on literature 

information while the more Detailed Quantitative ERA relies primarily on field data.  

In the case of species inventories combined with population counts, this information satisfies all of the 

descriptors in Figure 1 for a Detailed Quantitative ERA.  Some of this work (e.g. initial species 

inventories) was undertaken in the natural environment ERA, making this portion of the study in 

keeping with a Preliminary Quantitative ERA.  This was however, not the only component of the 

evaluation which was based on multiple lines of evidence to further strengthen the findings and reduce 

uncertainty. Following the CCME approach, the assessment conducted was concluded to be adequate 

such that further, more detailed assessment of the type requested by WEGI would not be expected to 

provide any significant degree of added value in terms of reduction of uncertainties and is thus not 

required for the CCME tiered approach.  

5.0 ARSENIC EXTRACTION DATA 

The four extraction techniques included in Table 2-8 and 2-9 cannot be used to effectively quantify 

arsenic extraction from soil.  DTPA, oxalate and strontium nitrate extractions function by extracting 

cations of metals from soil (i.e. nickel, copper and cobalt).  Since arsenic is a metalloid and not a metal, 

it does not form cations under aqueous conditions and thus cannot be quantified using these extraction 

techniques.  The data are not “missing” as indicated in the review comments, but rather the data do not 

and cannot exist as the test is not applicable to arsenic. 

The aqueous extraction, on the other hand, can be used to extract arsenic from soil which can then be 

quantified by hydride generation atomic absorption analysis.  However, in the case of Port Colborne 

soils, aqueous extractions of the nickel, copper and cobalt only extracted a small proportion of CoCs 

from the soil.  Given that arsenic soil concentrations in Port Colborne are generally low (arsenic:nickel 

ratio approximately equal to 1:35) in comparison to the other CoCs, analysis of arsenic from aqueous 

extractions would likely have been below the analytical detection limit.  
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In addition, with very few exceptions, concentrations of arsenic observed in analyzed plant tissues were 

below analytical detection limit (0.2 mg Arsenic/kg).  As such, testing for arsenic as a phytotoxic 

element (the purpose of the extraction) was not necessary in examination of Port Colborne soils. 

With respect to the WEGI comment on protocols in Volume II, there is no Section D here or anywhere 

else we check; therefore Jacques Whitford cannot provide a response. 

Although arsenic extraction tests of the aforementioned nature were not carried out on Port Colborne 

soils, there was a significant collection of total arsenic concentrations in environmental media (i.e. 

water, sediment, soils, and biological tissue). Also, the oral bioaccessibility of arsenic, for mammals and 

avian species was determined through in vitro testing and used in the natural environment ERA. The 

methodology for the in vitro test is considered more appropriate for arsenic than the sequential 

extraction test.  Detailed methodology for the in vitro extraction is provided in Attachment B to 

Appendix 8 of the Port Colborne CBRA Human Health Risk Assessment report (Jacques Whitford 

2007).  In all other cases the total concentration of arsenic in environmental media was used to conduct 

the risk assessment.  Given that there was no increased potential risk to VECs through the use of the 

total concentration of arsenic there would be no further requirement to better understand the 

environmental availability of arsenic, as was conducted for the other CoCs.  Therefore, Jacques 

Whitford believes that the data collected and presented for arsenic in the Port Colborne environment is 

sufficient to support the findings of the natural environment ERA.  Referring again to the CCME tiered 

approach to ERA followed in this assessment, the level of assessment was adequate and a more 

detailed analysis was concluded to not be required in terms of arsenic extraction. 

6.0 AVERAGING OF ENVIRONMENTAL CONCENTRATIONS 

The WEGI October 2008 report contains a section titled “averaging away the risks”; however, this 
section does not actually discuss the risk estimation method, but rather discusses specific data on 
environmental concentrations.  Nonetheless, our response discusses both the averaging and the 
impact on the estimation of risks.  

All data were not actually averaged in the ERA as suggested by the WEGI comment.  Data were 

differentiated by the magnitude of concentration.  Data from woodlots were also differentiated as 

concentrations of CoCs tended to be higher in these areas.  In addition, localized areas of high 

concentrations were specifically examined, not just the upper estimates of averages. 

It is important to understand that biota and tissue concentrations are not in and of themselves indicators 

of risk.  Risk is defined as being associated with an adverse effect.  A change in tissue concentrations 

may be an impact or an effect, but is not itself an adverse effect and does not provide any information 

on whether an adverse effect may or may not exist.  To evaluate this, the exposure must be combined 

with information on the hazard (i.e. the adverse effect).  Examination of concentrations alone may be 

useful for some purposes, but does not provide any information on potential risks. 

The ERA report does not state that relationships between soil concentrations and tissue concentrations 

of CoCs do not exist.  Therefore, the purpose of Tables 1 and 2 in the Independent Consultant’s 

comments is unclear and not related to the objective of the ERA.  The ERA was purposed to look for 

risks to natural populations in the vicinity of Port Colborne, not to determine if relationships exist 

between soil CoC concentrations and other factors. 
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The WEGI report indicates two specific sets of data as being inappropriately averaged.  These include 

frog gastrointestinal tract concentrations and vole tissue concentrations.  Note that these data are used 

in the assessment only indirectly, specifically in the evaluation of exposures to predators; hence these 

data have no bearing on the conclusions of the ERA report (Jacques Whitford 2004).  

6.1 WEGI Concerns Regarding Averaging 

The WEGI October 2008 report asserts that “Averaging the data negates the appearance of potential 

risk by blending high field values with low one.” This statement appears to be based on a giant leap 

from measured concentrations in frog gastrointestinal tracts to risk. Note that the frog gastrointestinal 

tract was analyzed separately from the rest of the frog not because the data would be useful when 

analyzed separately, but rather to understand and account for the contribution of the undigested 

material in the gastrointestinal tract as a source of uncertainty.  The observation that these 

concentrations appear to generally be higher in the Primary study area than in the Secondary study 

area is correct and interesting; however, it does not indicate that there is a difference in risk between 

the two areas or associated with the measured data.  

In understanding the scope of the work undertaken, it is important to understand the objectives of the 

assessment.  These were outlined previously in Section 2.0.  Establishing concentration trends was not 

part of the objective of the risk assessment and although noted by the risk assessment team and 

considered in understanding the dynamic interrelationships of the various organisms in the study area 

and their environment, does not dictate the results of the assessment.  

The WEGI report goes on to discuss an “untested assumption that there are no impacts”.  There is no 

such assumption stated in the natural environment report, no such assumption was made by the risk 

assessment team and the report makes no such conclusion. In fact the original objective stated in the 

Approach to Data Interpretation document made the specific assumptions that there are impacts.  The 

very reason that the study was undertaken is the clear knowledge of and acceptance of the fact that 

there are indeed impacts.  The site characterization discussed in Chapter 2 outlines the impacts and 

Drawings 2-2 through 2-6 clearly identify the areas of greatest impacts in terms of soil CoC 

concentrations.  The data from the analysis of various tissue samples are naturally expected to follow 

similar patterns and this is neither surprising nor particularly note worthy but is simply expected.  Again, 

the existence of impacts may indicate a potential for risks, but does not indicate the existence of risks 

and in terms of concentration/location trends, does not provide any direct information on risks with 

which to satisfy the objective of the assessment.  If it did, the assessment could have stopped after the 

site characterization as presented in the Chapter 2 drawings.  

6.2 Averaging of Risks 

The statistical methods that were employed in the ERA are appropriate for accessing population level 

ecosystem functioning.  The standard deviations of the datasets are expected to be greater than the 

mean as these data are expected to be log normally distributed.  As such, using the UCLM is a 

conservative and unbiased approach to selecting concentrations for quantitative evaluation in the ERA. 

The ERA looked at the potential risk of the CoCs on populations of receptors, with a population spatially 

defined as those animals within the Study Area (both the Primary and Secondary Study Areas used for 

data collection purposes).  This was discussed with members of the Technical Sub-committee (TSC) 

and Public Liaison Committee (PLC) throughout the process between 2000 and 2001, and was an 
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approach selected due to the large spatial scope of the ERA, rather than the usual smaller scope of a 

Site Specific Risk Assessments (SSRA).  The use of Upper Confidence Limits on the Means (UCLMs) 

for assessing risk at the population level was detailed in the Data Interpretation Protocol Report (2002) 

that was presented to the TSC and PLC.  The values used to estimate exposure of receptors to CoCs 

were high, largely based on UCLMs or maximums within data sets collected on the Vale Inco property. 

For example, the soil nickel concentrations inputted into exposure calculations were as follows (from 

Tables 6-17 and 6-18): 

 Overall – 2650 mg-Nickel/kg 

 Woodlots on clay soils – 1630 mg-Nickel/kg 

 Fields on clay soils – 1090 mg-Nickel/kg 

 Woodlots on organic soils – 15,200 mg-Nickel/kg 

 Fields on organic soils – 2020 mg-Nickel/kg 

The areas within the study area where the above soil nickel values are found to occur are presented in 

Figure 1 (attached).  A review of Figure 1 graphically demonstrates that for the assessment of potential 

risk to a population in the study area, the assessment area is in fact based only on a small sub area of 

the total study area.  As can be seen by the above numbers, the soil nickel concentrations used to 

estimate soil exposure to receptors are far higher than the 200 mg-Nickel/kg used to define the outer 

boundary of the Study Area, and far higher than even the outer boundary of the Primary Study Area, 

which is 500 mg-Nickel/kg (see Figure 1).  If one wishes to assess the risk of receptors in the area with 

the highest soil nickel concentrations (i.e., the Reuter Road Woodlot), the scenario of “woodlots on 

organic soils” actually represents these values, with a high soil nickel concentration of 15,200 mg-

Nickel/kg. 

Trends in data were assessed in statistical analyses reported in Chapter 6, and effects potentially 

caused by CoC concentrations were statistically analysed and reported in Chapter 8.  Variability of such 

data as earthworm CoC concentrations is controlled for by modeling it against the variable soil nickel 

concentrations (i.e., quantitative data) rather than Primary and Secondary Study Area (i.e., categorical 

data).  The “averaging” of data was used for calculating exposures for derivation of a risk quotient; this 

was largely done for multiple scenarios, representing a variety of conditions.  Additionally, the summary 

values inputted into exposure calculations represent areas with the highest soil nickel concentrations, 

as can be seen in Figure 1. 

Finally, with respect to the concern that a specific assessment for the potential risk to an individual of a 

population that inhabits a specific individual area with the highest levels of soil CoCs, WEGI is 

directed to sections 11.2 and 11.3 and 11.4 of the ERA Report (Jacques Whitford 2004). 

It is Jacques Whitford’s opinion that the data analysis and statistical methods applied to the data set 

provide realistic estimates of VEC exposures to CoCs and of the potential risk to population 

sustainability in the Port Colborne community. 
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6.3 CoC Relationships  

Data specific to frogs, voles and earthworms have been identified by WEGI (2008) as specific sources 

of uncertainty due to differences in concentrations between the Primary and Secondary study area. To 

understand the significance of these differences to the results of the assessment, how the data are 

used should be considered.  The comment is correct that data for frogs and voles were averaged for 

these two study areas.  Tadpole concentrations were not used directly in the analysis of risks. The 

comment is only partially correct for earthworms which used different values for each scenario 

evaluated for cobalt and arsenic. As discussed in the previous section, the analysis was based on two 

habitat types (field and woodlot) and two soil types (organic and clay), of which the organic woodlots, 

had the highest concentrations.  The organic woodlots may also be thought of as a subset of the 

Primary study area where the highest soil nickel concentrations occur and thus this represents a finer 

breakdown of areas than Primary and Secondary areas. 

As indicated in Table 2 of the WEGI (2008) report, only one vole sample was collected in the 

Secondary study area.  The results for this one sample were averaged in with the twelve samples from 

the Primary study area for use in the analysis of dietary intake to red foxes, red-tailed hawks, and 

raccoons.  If the one sample from the Secondary study area had not been included in the dataset 

evaluated, the vole concentrations used in evaluating dietary intake to raccoons, red foxes and hawks 

would be 5% higher for nickel, 1% higher for copper, 4% higher for cobalt and unchanged for arsenic. 

These concentrations are not sufficiently different from those used in the calculations to affect the 

resulting quotient estimates.  A quantitative sensitivity analysis was conducted to verify this conclusion. 

For frogs, a greater number of samples were obtained, with results being available for 25 frogs in the 

primary area and 24 in the Secondary study area.  The averaged data from both of these areas were 

used only in the assessment of dietary intake to predators, namely raccoons and red foxes.  In addition, 

these predators are assumed to consume a variety of other foods, with amphibians accounting for 5% 

and 7.4% of the diet of red foxes and raccoons, respectively.  A test of statistical difference of the 

means indicated that cobalt and arsenic concentrations in frogs did not differ significantly between the 

Primary and Secondary study areas.  A quantitative sensitivity analysis for nickel and copper, using 

statistics based on the Primary study area only (nickel and copper concentrations each 36% higher for 

a dietary increase of 2 to 3%), resulted in no discernable difference in the quotient estimates. 

For nickel and copper in earthworms, the statistical analysis documented on page 6-38 of the natural 

environment ERA confirmed that the concentrations in purged worms do not differ significantly between 

soil type or habitat and the pooling of these data is thus appropriate. 

The additional comment is made by WEGI (2008) that differences in individual sampling sites may be 

significant.  While Jacques Whitford concurs that such differences exist though statistical significance is 

more difficult to determine for small datasets, the data are used only for the evaluation of dietary 

intakes to predatory birds and mammals.  Predators tend to be mobile and assuming that their diet 

would be restricted to foods from areas represented by individual sampling stations is not considered 

by Jacques Whitford to be reasonable.  In fact, the process of separating data by habitat types and soil 

types was designed specifically to approximate the highest potential exposures to predatory birds and 

mammals based on small home ranges limited to the areas with the highest CoC concentrations. 

Further consideration of concentrations of the CoCs in food types from individual stations is not 

considered warranted. 
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In summary, although some differences do exist in concentrations between the Primary and Secondary 

study area, the method of interpretation of these data in the ERA does not affect the results of the 

assessment. 

6.4 Specific Problems with Averaging ERA Data 

Whole worm raw data are located in Volume V, Tab 37.  In 2001, 13 composite samples of earthworms 

were collected from 13 different sampling locations.  The stations W-H-2 in the Primary Study Area and 

W-M-5 in the Secondary Study Area were not sampled.  The total number of tissue samples collected 

in 2002 was 35, as indicated in Table 5-6.  This number is comprised of samples taken to determine 

worm distribution in the Reuter Road and Snider Road woodlots (5 samples) and to determine if a 

correlation exists between worm abundance and worm tissue concentration (30 samples).  Table 6-9 

summarizes the number of earthworms sampled to determine if a correlation exists, thus explaining 

why the table states that 30, not 35, samples were analyzed for this purpose. With regard to soil, 38 soil 

samples were collected in 2002.  Eight of these samples were collected from the Reuter and Snider 

Roads woodlots. The remaining 30 soil samples, corresponding to the 30 samples of earthworms, were 

collected under the earthworm field sampling regime. 

WEGI indicates that there is a “loss of information” in the Tables of Chapter 6 due to the presentation of 

the pooled data for the study area; however, they also note that the combination of the data results in 

high standard deviations in the statistical summaries.  This is due to the fact that the information is not 

lost so much as presented in a more consolidated manner.  Also, as indicated previously, these data 

are generally log-normally distributed and the high standard deviations are thus expected. As noted 

previously, differences in concentrations based on sampling location are expected and the site 

characterization section already discusses where impacts are greater.  With regards to impacts on 

suggestions for remediation, the issue of remediation is outside the scope of the natural environment 

ERA and is addressed under separate cover in the Integration Report.  The derivation of risk based 

target concentrations in the CBRA is not directly impacted by the presentation of the data in question. 

7.0 WEIGHTING OF VARIOUS LINES OF EVIDENCE 

The weighting given to the various studies is based on the tiered approach to risk assessment outlined 

in CCME (1996) guidance.  This was illustrated previously in Figure 1.  

In the Port Colborne ERA of the natural environment, the tiered approach was followed, leading to 

multiple lines of evidence used to further refine our understanding of the Port Colborne environment 

and the potential effects of the CoCs on the selected Valued Ecological Components (VECs).  While 

ERAs are typically less detailed and primarily desktop studies, the scale of the Port Colborne ERA 

allowed for collection of a large body of field data, providing better information and reducing 

uncertainties.  The field data are considered to be free of bias such as that introduced through 

laboratory testing methods.  The field data inherently account for: 

 Differences in the chemical forms of metals (e.g. highly soluble salts typically used in laboratory 

studies documented in the literature versus compounds with low bioavailability such as the 

relatively insoluble nickel oxides common in impacted Port Colborne soils);  
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 Combined effects of the CoCs and other chemicals (e.g. lead) in the Port Colborne soils, 

whether naturally occurring or from anthropogenic sources (i.e., resulting from human activities); 

 Differences based on soil types and soil constituents such as organic content, particle size, 

moisture content, etc.; 

 Actual species found or not found in the area; and, 

 Natural adaptation of local species and/or absence of species. 

The reliance on various lines of evidence as applicable to specific VECs followed these basic premises 

provided by the CCME (1996) guidance (see Figure 1).  Namely, field data is better than literature, 

complex information (appropriately interpreted) tells us more than simple data, predictive models and 

quantitative information provide additional knowledge that may not be attained from descriptive or 

qualitative information.  Port Colborne specific information was considered significantly more robust 

than literature information for the simple reason that the complexity of the natural systems cannot be 

accounted for by a simple desktop study. This simple fact was the primary reason for the extensive field 

program conducted for the Port Colborne natural environment ERA and the basis of Jacques Whitford’s 

approach to the CBRA.  The extensive field program is what makes the conclusions of the natural 

environment ERA well supported and the uncertainties low.  To suggest that the field data are less 

reliable than simplistic calculations based on over simplified numerical approximations and literature 

based input values is to ignore the complexity of the natural environment, interrelationships and 

complex physical and chemical interactions of all of the interrelated components of the environment 

and the food web. 

7.1 Leaf Litter Study 

At the outset of the CBRA, the leaf litter study had been suggested by the Ministry of the Environment 

as a line of evidence to assess the potential effect of the CoCs on litter decomposition by soil 

invertebrates.  Jacques Whitford followed the MOE’s suggestion and engaged a qualified sub-

consultant, Kilty Springs Environmental, to undertake the field program.  Jacques Whitford undertook 

separate statistical analysis of the data collected by Kilty Springs Environmental, including a 

generalized linear model of the mass of dry leaf litter against such factors as total tree basal area, soil 

type and soil nickel concentrations (p. 8-46).  After controlling for the influence of total tree basal area 

(since bigger trees and/or more trees are likely to produce more leaves), the statistical analysis showed 

a statistically significant contribution of soil nickel concentration to the prediction of leaf litter mass at a 

site. This was found to be a positive relationship, with greater leaf litter mass tending to be found at 

sites with higher soil nickel concentrations.  We acknowledge that there is much variability in the raw 

data, but the statistical analysis undertaken for this study takes into consideration this variability.  We 

also acknowledge that the slope of the plot in Figure 8-23 is shallow, indicating that, although an effect 

is present, it is not a large effect.  We further concur that conclusions based on this information alone 

are tenuous at best; however, since multiple lines of evidence were considered, conclusions were not 

based on this information alone and although the data has a high degree of natural variability, leading 

to a relatively large uncertainty, the overall conclusions have a higher associated confidence and lower 

uncertainty as a result of inclusion of this study in the assessment.  



DRAFT REPORT 

© 2009  PROJECT NT34654    January 27, 2009 14 

7.2 Frogs and Toads 

WEGI’s comment ignores the fact that quantitative evaluation of amphibian populations using the 

quotient method is not well developed and is generally considered to be too conservative to even 

attempt in most cases. The natural environment ERA highlighted that “specific nickel concentrations at 

roughly 80% (19/24) of the ponds and ditches within the Primary and Secondary Study Areas would put 

tadpoles at potential risk according to this conservative TRV”. The WEGI comment is entirely incorrect 

in stating that the assessment shows frogs and toads are at risk. The important points are that the 

quotient method is a conservative method; that it identifies potential risk, not actual risk; that the 

method is not generally used for amphibians, that the TRVs selected are considered highly 

conservative and since the TRVs are below typical background surface water concentrations in 

Southern Ontario. These data could as easily be used to say that most frogs in Southern Ontario are at 

risk. Despite this, frogs are still found in Southern Ontario so there is clearly an over conservatism in 

the quantitative evaluation. To rely heavily on such data showing that frogs and toads are at risk, as the 

reviewer suggests, would not be prudent.  

Furthermore, the assessment finds specifically that there is no potential risk indicated for toads due to 

the simple fact that the literature data available shows that toads are not highly sensitive to metals. The 

presence of populations of the rare Fowler’s toad in the area further supports this finding. In this case, 

the findings agree and thus are strengthened and uncertainty is low. The reviewer’s suggestion that 

contradictory findings for frogs means that the data for toads is equally unreliable is not supported by 

the findings. Frogs and toads are not the same and clearly do not share the same sensitivities. It is thus 

inappropriate for the findings for frogs to prejudice the conclusions for toads and vice versa. 

For the natural environment study, the frog calling and ditch surveys clearly identified that no significant 

reduction in population numbers was found to occur. Looking back at Figure 1, these surveys can be 

characterized as complex (accounting for complex interactions occurring in the natural environment), 

quantitative (particularly in the case of the frog call survey), descriptive and based on field data. This 

satisfies three of the four defining criteria for a Detailed Quantitative ERA and a greater certainty is thus 

appropriately assigned to the frog call and ditch survey findings than the quotient calculations which are 

based on a simplistic characterization of exposures and risks (preliminary quantitative) and literature 

data. The quotient results can thus be concluded to be appropriately assigned to fall somewhere 

between a screening assessment and a preliminary quantitative ERA. Given the known high degree of 

uncertainty in quantitative evaluation of risk to frogs, the calculation, though quantitative, was 

concluded to be very preliminary for a quantitative calculation. The degree of confidence in the results 

of the quotient method is thus low. Combining this with the fact that the results contradict our 

knowledge of frog populations in Southern Ontario and the study area, there is a strong and valid basis 

to reject the findings of the calculations as being unreliable.  

With respect to the occurrence of the Northern Leopard frog in the study area, the following statement 

is made in Section 3.8.4 of the report:   

“The roadside survey appeared to underestimate the distribution and abundance of the commonly 

recognized Rana species, Bullfrog, Northern Leopard Frog and Green Frog.  The roadside survey 

found the Bullfrog to be uncommon in the Study Area, being recorded in low numbers at only two 

stations with large, well established dugout ponds.  The Green Frog was recorded at three stations 

and the Northern Leopard Frog was found to be sporadically distributed, recorded at ten stations.  

However, surveys of ditches and ponds (old and new farm ponds dug into the clay soil) in the 
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summer of 2001 found that all ponds and deep water ditches held large numbers of both adult and 

tadpole Green Frogs and Northern Leopard Frogs, and both species were common and well 

distributed throughout the Study Area.” 

This is a detailed field survey, taking into account complex environmental interactions and thus is 

expected to produce better, more reliable information than the quotient method.  

Jacques Whitford believes that these lines of direct evidence to scientific field observations provide 

strong support for the conclusion that the CoCs concentrations present in surface waters of the study 

area do not represent an unacceptable risk to the frog and toad populations. 

7.3 Maple Sap, Wood Cores 

The maple sap was collected for the Human Health Risk Assessment, and we did not believe that the 

statistical analysis of this maple sap collection would provide a worthwhile contribution to the ERA. Also 

note, that metal content of sap does not provide any information regarding health of the woodlots. 

However, the maple sap data was useful to demonstrate the soil-plant barrier to the movement of CoCs 

into the environment (see section 6.4.1 and Figure 6-8, page 6-14).  

For the woodlot health study, wood cores were collected and analyzed for the four CoCs.  The cores 

were subdivided by 20 year increments before they were analyzed.  The wood core analysis was 

conducted so as to provide potential additional data should the woodlot health study find that woodlot 

productivity was reduced significantly in areas with elevated soil levels of CoCs.  As the woodlot heath 

study did not find a significant reduction in woodlot productivity, even for woodlots where the highest 

levels of soil CoCs occurred, further discussion on the core analysis is not provided.  However, the data 

of the wood core laboratory analysis is provided in the ERA Report in full (see Volume V, Tab 43).  

8.0 RISK CHARCTERIZATION 

8.1 Definition of Acceptable Risk 

The October 2008 PLC consultant report incorrectly defines unacceptable risk based on a numerical 

value.  In this assessment, an unacceptable risk was defined in the September 2004 report (Jacques 

Whitford 2004; See Section 2.0 of the current report).  Since October 2004, Ontario has defined an 

acceptable level of risk based on one that “achieves the same level of protection for each valued 

ecosystem component that is intended to be achieved by the applicable full-depth generic site condition 

standard.” (Ontario Regulation 153/04).  Further information on the guiding principles on which the 

current soil standards are based can be found in Section 2.3 of the rationale document detailing their 

development (MOEE 1996). Those same principals and the current Ontario definition of acceptable are 

considered by Jacques Whitford to be consistent with the definition of acceptable as used in the natural 

environment ERA. 
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8.2 Changing the Risk Quotients 

The comments by WEGI substantially overstate the significance of the quotient method.  The reviewer 

is referred to the 13 pages of text in Chapter 10 discussing the uncertainties, much of which involves 

uncertainties in data and assumptions that are implicit in the application of the quotient method in this 

assessment.  Refinement and improvement of the assumptions, data and calculations led to changes in 

calculated hazard quotients between the 2003 draft report and the 2004 final report.  The values in the 

draft report can be discarded and the final report is considered to replace this.  However the following 

additional explanation is provided. 

Changes to the risk quotients from the first draft report to the final report were explained in the 

appendices of the final report and in the March 2005 addendum report (Jacques Whitford 2005), 

specifically Jacques Whitford’s response to questions posed by draft report reviews from CH2MHill and 

the PLC consultant and the previous review of the final report by the PLC consultant.  Revisions were 

made that reflected changes to the values input into the risk quotient, including the following: 

 Toxicity Reference Values were re-examined and modified to more accurately present toxicity 

values to receptor species; 

 Diets of some receptors were re-examined and modified to reflect more accurately actual diets 

in the Port Colborne area; 

 Potential exposure of CoCs due to inhalation of air was omitted as part of the exposure 

calculation; and, 

 Ingestion rates were modified based on a re-examination of normalizing the ingestion rates in 

relation to body mass and moisture content of diet items. 

The PLC consultant correctly notes that the quotient method is simplistic and has many associated 

uncertainties.  As discussed in Section 4.0, the complexity of the natural systems cannot be accounted 

for by a simple desktop study and the field data and field observations are considered more robust, 

where these are available.  The reviewer needs to recognize that for the species evaluated for which 

comprehensive field data cannot be reasonably obtained, the quotient method, with its inherent 

uncertainties may be the best method available.  Although this method is typically applied using 

conservative assumptions and conservative input values, additional consideration was given to 

reducing some of the larger sources of uncertainty in the assessment of birds and mammals.  As noted 

in Chapter 9 of the ERA, “the assessment is conservative due to the use of TRVs based on laboratory 

experiments, which represent conservative exposure conditions for receptors when compared to 

natural conditions.”  Additionally, the method does not account for scalability of results.  For instance, 

copper is more readily absorbed by mammals at low doses than at high doses, with the body regulating 

uptake while the quotient method, even with adjustment for bioaccessibility, assumes a linear uptake, 

without accounting for such a reduction. 

Additive and synergistic effects were taken into consideration.  Evaluations of each CoC are presented 

in Sections 7.2.1 through 7.2.4 and summarized in Section 7.3.1.  As summarized on page 7-16, a 

literature review of each of the four CoCs revealed few additive, less than additive or greater than 

additive effects between the four CoCs.  As a result, the TRVs for each of the four CoCs were used 

separately in the assessment.  The report further notes that, “Since the potential combined effects of 

the CoCs, if any, that may impact on toxicity are not well understood, a detailed numerical analysis of 
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additive, synergistic or other interactions is not feasible”.  However, the field observations and 

ecotoxicity testing of examined receptors which had been exposed to actual Port Colborne soils 

containing all of the CoCs would, thus, account for potential combined effects. 

Clearly it is not possible for the assessment to account for all of the myriad sources of uncertainty, 

some conservative and some not, in the assessment.  In this case, however, the evaluation of 

uncertainties concluded that the findings, even with consideration of the various uncertainties inherent 

in the quotient method, were adequate to support the conclusions of the risk assessment. 

9.0 UNCERTAINTY ANALYSIS 

The uncertainty analysis follows the accepted approach for a qualitative evaluation of the sensitivity of 

the conclusions to the various sources of uncertainty.  Guidance given by the MOE (2006) on 

uncertainty assessment states that a “discussion of uncertainty” should be included that explains how, 

“uncertainty could affect the interpretation of risk” (Ontario 2004; MOE 2005).  The MOE (2005) further 

outlines that the discussion of uncertainties should include the following: 

 Description of the risks in terms of magnitudes and types of uncertainties involved,  

 Interpretation of the significance on the overall assessment of risk, and  

 Factoring of information on the uncertainty in risk estimates, be it overestimation or 

underestimation, into the risk management decision in designing a suitable risk reduction 

strategy. (MOE 2005). 

The above mentioned discussion of how the various uncertainties could affect the interpretation of risks 

and the specific outline of required content for this discussion is precisely what the uncertainty chapter 

(Chapter 10) in the ERA (Jacques Whitford 2004) includes.  The tabular format used in this chapter 

specifically and clearly presents the information in a format similar to that outlined in the bullet points 

cited above from the MOE guidance document.  The information corresponding to the first bullet is 

provided in the uncertainty chapter (Chapter 10, Jacques Whitford 2004) table columns labeled “Risk 

Analysis Study Factor / Assumptions” and “Justification” which discusses the magnitude and type of 

uncertainty associated with each aspect of the assessment reviewed.  The second bullet above 

corresponds to the table columns “Analysis Likely to Over/Under Estimate Risk?”.  This column 

interprets the impact of the uncertainty on the overall assessment of risk.  The third bullet above 

corresponds to the table columns “Uncertainty Likely to Change Risk Conclusions?”.  This final column 

puts the interpretation of each uncertainty identified into the context of the conclusions of the 

assessment and thus determines the impact on the risk management decisions. 

The uncertainty discussion included in the ERA thus satisfies the requirements outlined in MOE 

guidance.  Since the comment is not specific, no further response can be given. 
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10.0 NATURAL ENVIRONMENT REPORT CONCLUSIONS 

On page iii of the WEGI October 2008 report, selected parts of the natural environment report have 

been cited.  Note that text Chapter 9 cited by WEGI as containing the report conclusions is not actually 

the concluding chapter of the report and the conclusion cited is only specific to that particular chapter. 

Additional analysis follows this chapter and the conclusions of one chapter part way through the report 

should not be construed as the final conclusions to the report.  Presenting this information as if it were 

the conclusion for the entire report misses entirely the examination of what are considered “safe” soil 

concentrations, the discussion of uncertainties, and the discussion of localized impacts: 

“… the study did identify that very high soil concentrations of CoCs (>20,000 mg Nickel/kg) in 

woodlots located directly adjacent to the Refinery site is potentially causing a local effect on 

earthworm abundance.  Additionally, these high soil CoC concentrations may be affecting other soil 

decomposers, as indicated by an assessment of leaf litter decomposition.  Even though these 

localized potential effects are not found elsewhere in the Study Area and CoCs do not pose a risk to 

the earthworm community or the productivity of woodlots in the Study Area on the whole, it is 

recommended that management of potential risk to the natural elements of these woodlots should 

be considered.” 

“Safe” soil concentrations are presented in the report (Tables ES-11 and 11-5), based on the above 

discussion and the empirical model developed in Chapter 11, that the WEGI report claims has not been 

developed.  It is unclear whether WEGI neglected to include the final two chapters of the report in their 

review, as the empirical model is clearly presented.  WEGI also provides an interpretation of “empirical 

model” as being based on the “use of the quotient method to calculate risk to various populations”; 

however, this highly restrictive interpretation of “empirical model” is WEGI’s alone and is not contained 

in the natural environment report, the TSOW or the original “Approach to Data Analysis and 

Interpretation” (reproduced in Volume 2, Tab 18 of the Natural Environment ERA) and was never the 

interpretation intended by the project team.  Oxford’s Canadian dictionary defines empirical as “based 

or acting on observation or experiment, not on theory.”  The model provided satisfies this definition.  In 

fact, the “Approach to Data Analysis and Interpretation” protocol for this ERA (Jacques Whitford 2004) 

specifically defines the approach as not being based solely on the quotient method, stating that “various 

assessment methods are integrated to establish community-specific soil CoC concentrations that are 

safe for specific receptors on certain soils and in certain habitats.”  The natural environment report thus 

satisfies this endpoint. 
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11.0 SUMMARY 

Watters Environmental Group Inc. (WEGI) peer reviewed the Natural Environment September 2004 
report which had been written by Jacques Whitford Limited (Jacques Whitford) and incorporated their 
comments in a letter document entitled: “Independent Consultant Peer Review Report for the 
Community Based Risk Assessment (CBRA) – Ecological Risk Assessment on the Natural 
Environment in Port Colborne, Ontario” dated October 2008.  Issues raised by WEGI in their October 
2008 document pertained to uncertainties in Jacques Whitford’s natural environment, study of which led 
to the development of the proposed Port Colborne-specific CoC soil standards. 

Jacques Whitford has provided in the current report commentary to each of the uncertainty issues 

raised by WEGI.  All of the issues which were raised by WEGI have been resolved within this report.    

As stated in the cover letter of the independent third party reviewer (CH2MHill) of the Ecological Risk 

Assessment (ERA) for the Natural Environment, “It is apparent that great effort was spent to thoroughly 

assess risk to the natural environment … Few ERA’s have the benefit of having such an extensive site 

specific data to support the analysis”.  It is this paucity of field data that gives Jacques Whitford’s 2004 

assessment of the Natural Environment in Port Colborne a high degree of certainty in the results.  

We believe that WEGI in their 2008 report have misinterpreted and misconstrued the importance of the 

extensive field program and the associated high degree of confidence that is inherent in the results of 

the assessment.  This report provides detailed justification for the validity of the findings of the 2004 

natural environment assessment. 
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