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CSAP PRACTICE GUIDELINES: RISK Risk Assessment
GENERAL TOPIC
Suggested Points of Review - Human Health and Ecological Risk Assessment
Reference
Applicability
Initial Review Findings
Date:
Does report adequately address checklist question? (Yes, No, NA, NC)
Response #1 Date:
Mandatory to Address Comment
(Yes or No)
Response #2
Date:
Final Review Findings
Date:
Notes
AUTHORS AND RELIANCE
1
Does the investigator identify who the major participants are in the investigation and state his/her qualifications?
CSR 63
Yes
2
Does the report or cover letter provide reliance of the report to the ministry?
Yes
RISK ASSESSMENT SUBMISSION ELIGIBILITY
3
Has the site:
Text
Text
Text
Text
Text
Text
Text
a
been properly classified as eligible for risk assessment submission under Protocol 6?
P6
Yes
b
if not, has BCMOE provided preapproval for applications listed under Table 2 No. 6 (probabalistic analysis, toxicity testing of material or organisms, de nova modification of TRVs, or derivation or use of a site-specific risk-based concentration (April 1, 2013 version) ?
P6
Yes
4
Is the site eligible under Protocol 6 after applying the risk classification system of Protocol 12?
P6, P12
Yes
5
Does the risk assessment report meet the requirements for an Arm’s Length Review per the CSAP Practice Guidelines (i.e., was the Arm’s Length Reviewer confirmed to have not been directly involved with preparation of the risk assessment report)?
Procedure 3 2009
Yes
6
Has the Standards AP confirmed that:
Text
Text
Text
Text
Text
Text
Text
a
The subject site has been satisfactorily investigated for all areas of environmental concern and  contaminants of concern to determine the lateral and vertical extents of contamination with due regard to the  EMA, the CSR, and the HWR?
SoSC, P20
Yes
b
The COCs in each impacted media and the extent of the contamination?
Yes
7
For SLRA, has the site been properly classified as eligible under Protocol 13 (i.e., no precluding conditions per Section 3.2 apply)?
P13
Yes
8
Have original laboratory data reports related to additional risk assessment studies been included in the risk assessment report?
CSR 59 (2) and 59 (3)(b)
Yes
REQUIREMENTS FOR COMPLETENESS
9
Have the  following specific requirements listed in Technical Bulletin 2 been met?:
a
Is the HHERA a stand-alone document that provides all results pertinent to the risk assessment  performed?
Technical Bulletin 2
Yes
b
If results of previous investigations, reports or assessments are referenced, is a complete summary of the previous results included?
Technical Bulletin 2
Yes
c
Does the report confirm that the DSI completed asserts: "that for each PCOC, the horizontal and vertical extent of contamination has been delineated"?
Technical Bulletin 2
Yes
d
Are the vapour sampling locations and samples representative of current and future conditions?
Yes
e
Does the report confirm that the DSI completed asserts: "that the contamination present at the site is stable or decreasing in concentration and extent"?
Technical Bulletin 2
Yes
f
Is the report sufficiently comprehensive and sufficiently recent to reflect current site contaminants, conditions, receptors, exposure and risks?
Technical Bulletin 2
Yes
g
Is the report organized to include the following risk assessment components: problem formulation, conceptual site model for current and/or future land use, exposure assessment, toxicity/effects assessment, risk characterization, uncertainty analysis and conclusions?
Technical Bulletin 2
Yes
h
Does the assessment follow MOE  protocols, policy and guidance: P1, P20, Procedure 10, Tier 1 ERA Policy Decision Summary, AG10, AG14, TG4, TG 6, TG 7 and TG15?
Technical Bulletin 2
Yes
i
Does the report contain the professional statement, signature and professional stamp stipulated in Appendix 1 of Technical Bulletin 2?
Technical Bulletin 2
Yes
General
10
3. Has the investigator described:
CSR 58(5) and 59(3)
a
how the methods of investigation and findings of the previous stage(s) was/were used to design and carry out the current study; and
P13
Yes
b
the extent to which the previous investigations were or were not relied on?
P13
Yes
OVERVIEW QUESTIONS
11
If the site contamination is from an eligible beneficial use, does the beneficial use still apply?   Or is the beneficial use historical and no longer applies?
P13, S3.1
Yes
12
If agricultural land use applies, is there preauthorization from MOE?
P13, S 3.2
Yes
13
Are there any precluding conditions on the site?
P13, S 3.2
Yes
Problem Formulation
14
Did the SLRA report summarize site conditions?
P13, S. 4.1
Yes
15
Was a site conceptual model included in the SLRA report and did the conceptual model meet the requirements.
see questions related to ERA PF
Yes
Exposure Assessment
16
Has the investigator:
S P13, S. 4.2
a
Documented the  PCOCs from the DSI?
Yes
b
Included and completed the SLRA Questionnaire, and all applicable forms?
Yes
c
Completed Appendix A of Protocol 13, including Forms A-1 and A-2, if one or more of Questions HW-3, AW-3, IW-3 or LW-3 of the SLRA Questionnaire were answered “yes”? 
Yes
d
Included worked examples of the calculations if Appendix A of Protocol 13 was applicable, and are the calculations accurate?
Yes
e
Reviewed if either Question TS-4 or Questions TS-4 and TS-5 of the SLRA Questionnaire apply? If yes, has a registered professional biologist provided the answer(s) and is this documented?
Yes
f
If Question TS-5 was answered “yes”, was Appendix B of Protocol 13 completed, and were Forms B-1, B-2 and B-3 included in the report?
Yes
g
Completed all submitted forms of Protocol 13  according to the guidance?
Yes
Risk Characterization and Reporting
17
Have the minimum SLRA reporting requirements been satisfied?
P13, S. 5.0
Yes
18
Were any necessary risk management measures specified?
P13, S. 4.4
Yes
19
Are the conclusions of the SLRA regarding whether contamination poses acceptable or unacceptable risks stated?
Yes
20
Is there a written signed statement that the SLRA was completed in accordance with P13, and that persons signing have demonstrable experience in the type of contamination and remediation carried out at the site?
P13, S 5.0
Yes
Problem Formulation
21
Did the ERA report summarize site conditions?
Yes
22
Have the objectives of the ecological risk assessment been documented?
P1, S. 2
Yes
23
If the site was also assessed using SLRA and if exposure pathways were excluded, were the assumptions upon which those pathways were excluded discussed in the DERA?
P20
Yes
24
Has the Problem Formulation identified the current and potential future land use of the Site and surrounding area, including any terrestrial habitat as defined in Protocol 13?
P1, S.2.2.2
Yes
PCOCs
25
Have the potential contaminants of concern been identified?
CSR 59(2)(a)
Yes
26
Have potential degradation products been discussed?
Yes, if applicable
27
Has the COPC screening process, with screening criteria, been presented?
CSAP TG for RA COPC Screening (2012)
Yes
28
If statistics were calculated for RA purposes, were the methods and rationale provided?
TG2 and other guidance documents
Yes
29
Has an acceptable rationale been provided for screening out any contaminants that exceed the appropriate standards, criteria, or guidelines?
Yes
Bioaccumulation/ Biomagnification
30
If contaminants that bio-accumulate/ bio-magnify have been identified, have appropriate exposure pathways (e.g., tissue ingestion) been identified?
Procedure 8 and CSAP Guidance
Yes
ROCs
31
Has a qualified registered biologist:
a
Conducted a site-specific survey of potential receptors (terrestrial and/or aquatic)?
Conducted a site-specific survey of potential receptors (terrestrial and/or aquatic)?
Yes, if applicable
b
Identified on-site/off-site receptors of potential concern based on generally accepted practices?
P1, Tier 1 EcoRA Policy Decision Summary, DERA 2008
Yes
Exposure Pathways
32
Have all reasonable exposure pathways been identified?
Yes
33
Have assumptions associated with current and future land use been documented and rationale provided (e.g. development scenario)?
Yes
34
Has the Problem Formulation considered all relevant exposure scenarios (direct and indirect)?
Yes
Fate and Transport
35
Has the fate and transport of COPCs been discussed in relation to site-specific conditions?
Yes
Conceptual Site Model
36
Has a conceptual site model showing the results of the Problem Formulation been included? Is there a clear statement as to which contaminant-pathway-receptor combinations warrant further assessment?
Yes
37
Is there reasonable documented rationale as to which contaminant-pathway-receptor combinations warrant further assessment and which do not?
Yes
Endpoints
38
Have the assessment and measurement endpoints for complete exposure pathways warranting further assessment been defined?
Yes
Weight of Evidence
39
If the assessment of risk will be based on several lines of evidence, have the lines of evidence been identified and given weight (qualitative or quantitative) in the Problem Formulation?
Yes
Exposure Assessment
40
Has the investigator evaluated:
Text
a
Each contaminant-pathway-receptor combination identified for further assessment?
Yes
B
Each applicable land use scenario (current and future)?
Yes
41
Have the most appropriate exposure media (e.g., soil, groundwater, surface water, sediment, tissue) within or adjacent to the site been used to characterize exposure?
Yes
42
For deterministic RA, Are point estimates of exposure concentrations reasonable and is supporting rationale documented?
Yes
43
Have appropriate receptor characteristics been selected and referenced?
Yes
44
Have appropriate exposure equations been used and referenced?
Yes
45
Are the tools used in the exposure assessment (e.g. fate and transport) appropriate for the nature of the site, level of investigation and route(s) of exposure?
Yes
46
If exposure intake calculations have been performed have worked examples been included for each potentially significant exposure route in the risk assessment? 
Yes
Modeled concentrationsl
47
If models have been used to predict environmental concentrations:
Text
Text
Text
Text
Text
Text
Text
a
Are these considered to be appropriate for the site and a reference been provided?
Yes, if applicable
b
Was preference given to measured values where available?
Yes, if applicable
c
If measured values were not used, was adequate rationale provided to support a greater reliance on modeled values?
Yes, if applicable
Food Chain Model
48
If a food chain model has been used are all the exposure parameters selected referenced and/or explained?:
Yes
Toxicity/Effects Assessment
49
Are the toxicity reference values (TRVs) (e.g. EC20, LOAEL):
Text
Text
Text
Text
Text
Text
Text
a
Appropriate for use in the current assessment and are they consistent with the exposure data?
TG7
Yes
b
References documented in the report?
Yes
c
Consistent with measurement endpoints identified in the Problem Formulation?
TG7
Yes
d
Endpoints, for each TRV, identified?
TG7
Yes
If alternative TRVs (i.e. other than those recommended in TG7) have been selected, was the potential impact on the conclusions discussed? Was Preappoval obtained?
50
If alternative TRVs (i.e. other than those recommended in TG7) have been selected, was the potential impact on the conclusions discussed? Was Preappoval obtained?
TG7
Yes
51
If reference sites were used in the assessment, were their locations and rationale for their selection provided?
DERA
Yes
52
If ecological surveys (e.g. plant or soil invertebrate community, birds, fish, benthic community) were conducted, was the rationale (incl. methods, sampling locations and seasons) documented?
DERA
Yes
Toxicity Testing
53
If site-specific toxicity testing has been conducted:
Text
Text
Text
Text
Text
Text
Text
a
Did the test methods meet quality standards of an agency such as Environment Canada or ASTM?
DERA
Yes
b
Was the toxicity testing program reviewed by BCMOE and if so, was preapproval documentation provided?
DERA
Yes
c
Were the concentrations used representative of the concentration ranges in the applicable media at the site?
DERA
Yes
Risk Characterization
54
Were Hazard Quotients (HQ)documented for each contaminant-receptor-pathway combination carried forward from the Problem Formulation? 
P1
Yes
55
If HQ were not calculated, was rationale provided for using a different approach (e.g. site observations)?
Yes
56
Are the conclusions (i.e., risk characterization) consistent with the assessment endpoints?
Yes
57
If the risk characterization is based on a weight of evidence approach, is the weight given to each line of evidence appropriate?
DERA
Yes, if applicable
58
Where HQs were calculated was each complete COPC-receptor-pathway combination categorized as acceptable or unacceptable?
P1, S. 8
Yes
59
Are the conclusions of the ERA regarding whether contamination poses acceptable or unacceptable risks stated?
P1, S. 8
Yes
Uncertainty Analysis
60
Were uncertainties in the ecological risk assessment predictions stated explicitly, including their implications on risk predictions?
P1, S.8.2 and 8.4
Yes
61
Were uncertainities discussed for each of the following: dataset, exposure assessment, effects assessment and risk characterization?
62
If summary statistics were used in the exposure assessment, were the uncertainties of maximum concentrations and hotspots above the assessed exposure concentrations discussed? And vice versa.
Yes
63
If ecological hazard quotients exceeded one, were the uncertainties associated with the predicted HQs documented? Was the rationale adequate if the conclusion was that risks were acceptable?
Yes
REPORTING
64
Has a completed DERA Checklist been provided? (all the components of the DERA checklist HAVE NOT BEEN included in this guidance checklist, therefore, completion of the P20 checklist is required) - for Performance Assessment review include P20 checklist in review letter
P20, Technical Bulletin 2
Yes
PART 4: HUMAN HEALTH RISK ASSESSMENT
Problem Formulation
65
Did the HHRA report summarize site conditions?
Yes
66
Have the objectives of the HHRA been documented?
TG 7, HC PQRA (2010)
Yes
67
If the site was also assessed using SLRA and if exposure pathways were excluded, were the assumptions upon which those pathways were excluded discussed in the HHRA?
Yes
68
Has the Problem Formulation identified the current and potential future land use of the Site and surrounding area?
Technical Bulletin 2
Yes
PCOCs
69
Have the potential contaminants of concern been identified?
CSR 59(2)(a)
Yes
70
Have potential degradation products been discussed?
Yes, if applicable
71
Has the COPC screening process, with screening criteria, been presented?
CSAP TG for RA COPC Screening (2012)
Yes
72
If statistics were calculated for RA purposes, were the methods and rationale provided?
TG2 and other guidance documents
Yes
73
Has an acceptable rationale been provided for screening out any contaminants that exceed the appropriate standards, criteria, or guidelines?
Yes
Bioaccumulation/ Biomagnification
74
If contaminants that bioaccumulate/ biomagnify have been identified, have appropriate exposure pathways (e.g. food ingestion) been identified?
TG7
Yes
ROCs
75
Have the most sensitive on- and off-site receptors been included for on  (e.g. toddler vs. adult, most frequent site user, highest consumer) and off-site, if applicable?
HC DQRA (2010)
Yes
76
Have persons who may undertake excavation, maintenance or similar works at the Site been included as receptors of concern? If not, was rationale provided for excluding such receptors?
Yes, if applicable
Exposure Pathways
77
Have the following exposure scenarios been included:
Yes
a
If food is available from the site, was this pathway addressed in the problem formulation? 
Yes
b
If contamination is or has the potential to impact the aquatic receiving environment, have all potential pathways been included (e.g., recreational use of water, consumption of biota, contact with sediment)?
Yes
c
If contamination is or has the potential  to impact drinking water wells, has domestic water use (e.g. drinking, showering) been included?
Yes
d
Have assumptions associated with current and future land use been documented and rationale provided (e.g. development scenario)?
Yes
Fate and Transport
78
Has the fate and transport of COPCs been discussed in relation to site specific conditions?
Yes
Conceptual Site Model
79
Has a conceptual site model showing the results of the Problem Formulation been included? Is it accurate?
Yes
80
Is there reasonable documented rationale as to which contaminant-pathway-receptor combinations warrant further assessment and which do not?
Yes
Exposure Assessment
81
Has the investigator evaluated:
Yes
a
Each contaminant-pathway-receptor combination identified for further assessment carried forward from the Problem Formulation?
Yes
b
Each applicable land use scenario (current and future)?
Yes
c
The most appropriate exposure media (e.g. soil, groundwater, sediment, vapour) within or adjacent to the site been used to characterize exposure?
Yes
82
For the exposure point concentration selected:
a
Were exposure calculations conducted using the maximum measured on-site concentration(s)?
TG 7, HC PQRA (2004)
Yes
b
If the maximum concentrations were not used, was the rationale for the selected statistical measures (e.g. mean, upper confidence limit of the mean, specified percentile value, etc.) documented?
Yes
Exposure factors
83
For selection of exposure factors:
HC DQRA (2010)
a
If all relevant receptor age groups were not evaluated, were the most sensitive groups assessed, and was supporting rationale for the age groups chosen provided?
Yes
b
Were the recommendations in MOE TG7 followed (e.g. human receptor exposure parameters and equations)?
Yes
c
If TG7 recommendations were not followed, was rationale provided for any deviations from TG7?
Yes
d
If any alternate sources for receptor or exposure characteristics were used, were the rationale and sources/citations clearly documented?
Yes, if applicable
e
Where applicable, were both carcinogenic and non-carcinogenic exposure durations and averaging times considered,?
Yes
f
Were exposure intake estimates adjusted for absorption of <100%? If yes, was the rationale for any adjustments documented?
84
Were exposures amortized over an appropriate time period that is supported by the toxicity data (e.g. a subchronic exposure period and a subchronic TRV, a chronic exposure period and a chronic TRV)?
Yes
Modeled concentrations
85
If models have been used to predict environmental concentrations:
a. Are these considered to be appropriate for the site and a reference been provided?
Yes, if applicable
b. Was preference given to measured values where available?
Yes, if applicable
c. If measured values were not used, was adequate rationale provided to support a greater reliance on modeled values?
Yes, if applicable
86
Have exposures to all relevant receptor age groups (i.e. any or all of infant, toddler, child, teen, adult) on-site and off-site (as applicable) been quantified?
Yes
Toxicity Assessment
87
For TRV selection:
TG 7, HC PQRA (2010), HC DQRA (2010)
a
Does the TRV selection follow the recommendations in MOE TG7?
Yes
b
If the TRV selection does not follow TG7 recommendations, is rationale provided for any deviations from TG7? Was Preapproval obtained?
Yes
c
Was rationale provided for the TRVs selected and were the TRVs appropriate for the substances and exposure pathways being assessed?
Yes
d
If oral TRVs were used, were they adjusted for absorbed dose and was rationale provided?
Yes
e
Were TRVs for both carcinogenic and non-carcinogenic effects considered for substances with both modes of toxicity?
Yes
f
Did the toxicity values utilized correspond with the correct isomer/speciation of the chemical identified on site?
Yes, if applicable
g
Were synergistic or antagonistic effects of chemicals considered for any chemicals that would warrant such consideration?
Yes, if applicable
h
If bioavailability factors were used in the exposure assessment, do the TRVs adequately reflect this (i.e. do the TRVs also need to be adjusted for bioavailability, or not)?
Yes
Risk Characterization
88
Have all COPC-receptor-pathway combinations for which TRVs exist been characterized?
TG 7, HC PQRA (2010)
Yes
89
If surrogate receptors with higher exposure were used to conservatively represent receptors that are less exposed:
Yes
a
Were hazards/risks acceptable?
Yes
b
If risks were not acceptable, were hazards/risks estimated for the less exposed receptors? 
Yes, if applicable
90
For any substances evaluated in the risk assessment:
Yes
a
Were hazards/risks summed across multiple pathways, where applicable?
Yes
b
Were hazards/risks for more than one substance summed, where applicable?
Yes
c
If so, was rationale provided for additivity of hazards/risks?
Yes
91
Were hazard/risk estimates provided for current and future scenarios, as applicable?
Yes
92
Was a clear interpretation of the hazard/risk estimates provided?
Yes
93
Have all substances that were concluded to meet or exceed CSR risk-based standards in regulated media been identified and the results documented?
CSR 18 (3)(a)(b)
Yes
94
Are the conclusions of the HHRA regarding whether contamination poses acceptable or unacceptable risks stated?
Yes
Uncertainty Analysis
95
Were uncertainties in the risk assessment predictions stated explicitly, including their  implications on risk predictions?
TG 7, HC PQRA (2010)
Yes
96
Were uncertainities discussed for each of the following: dataset, exposure assessment, toxicity assessment and risk characterization?
97
If summary statistics were used in the exposure assessment, were the uncertainties of maximum concentrations and hotspots above the assessed exposure concentrations discussed? And vice versa.
Yes
ALL - SLRA, ERA AND HHRA
Calculations
98
Does the report include worked example calculations? Can those calculations be reproduced? For example, are all equations dimensionally consistent and are all units correct (i.e., are the dimensions and the units the same on both sides of the equal sign)?
Yes
References
99
Has the investigator referenced:
a
all data sources, previous studies and other sources that contributed information to the study; and,
Yes, if applicable
b
any technical literature that provides additional detail on procedures used in the study?
Yes, if applicable
100
Has the investigator referenced any soil vapour-specific references in addition to those required in the PSI/DSI?
Yes, if applicable
Appendices
101
Has the investigator provided:
a
copies of analytical laboratory reports, in printed form for data used as part of any additional investigations
Yes, if applicable
b
copies of any additional relevant reports (or pertinent sections) that have been relied on?
Yes, if applicable
c
tabulated analytical results for each PCPC compared with the applicable standards and criteria for each media for data used in the Risk Assessments?
Technical Bulletin 2
Yes, if applicable
d
copy of statistical analysis output data if statistics were used?
Yes, if applicable
e
worked calculations for both human health and ecologial risk assessments?
Technical Bulletin 2
Yes
f
screening information for selection of Ecological ROCs
P1, DERA
Yes
Figures, Drawings and Tables
102
Has the investigator provided:
CSSAF, CSR S 58(5), 59(3)
a
a site plan with site features, for example, paved and unpaved areas?
Yes
b
if applicable, a scaled site plan or plans showing future site features?
Yes, if applicable
c
if applicable, prepared scaled cross sections  that provide an interpretation of the stratigraphy and groundwater table in relation to current of future site features (for example, underground parkade)?
Yes, if applicable
d
either a pictorial or flowchart of the conceptual site model?
Technical Bulletin 2, HC DQRA (2010)
Yes
QA/QC
103
If additional field work was performed for the risk assessment were field and laboratory methods described in sufficient detail such that they followed industry practice and could be independently repeated?
BC Field Sampling Manual (2013), CCME Guidance Manual for Environmental Site Characterization (draft 2012), TG8, and BC Environmental Laboratory Manual (2013)
Yes, if applicable
a
documentation that sample collection, handling, preservation, storage methods and holding times were suitable for minimizing sample losses and maintaining sample integrity for the PCOCs in applicable media prior to chemical analysis;
Yes, if applicable
b
a system for evaluating the potential for systematic bias during the sampling procedure, including collection, preparation and analysis;
Yes, if applicable
c
verification of data tables in the report with original analytical records;
Yes, if applicable
d
reviewed and commented on laboratory QA/QC (chemical and biological), including sample integrity and sample holding times including pre and post sample extraction holding times, organism fitness, replicate reproduciblilty;
Yes, if applicable
e
a system for evaluating precision, such as calculating the relative percent difference (RPD) for sample pairs or relative standard deviation (RSD) for multiple replicate samples, and evaluated the results in terms of stated objectives; and,
Yes, if applicable
f
provided a satisfactory explanation where QA/QC (chemical and biological) data do not meet the stated objectives including implications to interpretation of the environmental quality?
Yes, if applicable
g
based on the QA/QC (chemical and biological) program, does the investigator provide a clear assertion of reliability of data that is significant to the study’s conclusions?
Yes, if applicable
* NA = not applicable; NC = not complete (see next column, response may be required to be sufficient) PSI = preliminary site investigation DSI = detailed site investigation AiP = Approval in Principle SoSC = Summary of Site Condition CSAP = Contaminated Sites Approved Professionals AEC = Area of Environmental Concern APECs = areas of potential environmental concern PCOCs = potential contaminants of concern COC = contaminant of concern  CSSAF = Contaminated Sites Services Application Form CSR = Contaminated Sites Regulation under the Environmental Management Act TG = Technical Guidance P = Protocol AG = Administrative Guidance TRV = toxicity reference value SLRA = screening level risk assessment HHERA - human health and ecological risk assessment DERA = detailed ecological risk assessment
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