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CSAP Numerical Practice Guidelines Review Stage II PSIDSI
GENERAL TOPIC
#
i
Points of Review (Stage 2 PSI and DSI)
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 S. 63
Yes
2
Does the report or cover letter provide reliance of the report to the Ministry?
Yes
PROBLEM DEFINITION
3
Has the investigator:
a
provided site information (e.g., civic address and legal description, etc.) as required in SoSC;
Yes
b
listed, reviewed, summarized and interpreted data from relevant previous environmental (investigation and remediation) and geotechnical reports, and identified information and data that was relied upon for assessment of site conditions?
If Available
c
provided a clear rationale for changes to APEC or PCOC indicated in the Stage 1 PSI?
Yes, if applicable
Context
4
Does the investigator describe the relationship of the current study, in particular:
CSR 58(5) and 59(3)
a
how the  findings of the previous stage(s) was/were used to design and carry out the current study; and
Yes
b
the extent to which data and information from the previous investigations were or were not relied on?
Yes, if applicable
Site Plans
5
Has the investigator:
a
provided scaled plans showing site features and relevant land uses and receptors; and,
Yes
b
provided a scaled site plan or plans showing historical, current and future buildings to be placed on site;
Yes, if applicable
c
provided a scaled site plan or plans showing current and historical assessment locations relative to each APEC/AEC and other relevant site features?
Yes
d
provided pertinent information regarding characteristics of the buildings found on and off site (e.g., slab-on-grade, depth of foundation, crawl spaces, positive or negative pressurization, installed vapour barriers, etc.), including rationale for any assumptions used related to building characteristics (current or future); and
SAB
Yes, if applicable
e
included construction features (e.g., utility connections, basements, HVAC systems, sumps, etc.) associated with any buildings and rationale for any assumptions regarding construction features?
Yes, if applicable
Climatic and Soil Cover Conditions
6
Has the investigator provided a discussion of variations in precipitation and temperature as it relates to vapour migration.
SAB
7
Has the investigator discussed or considered:
a
soil stratigraphy of the vadose zone;
Yes, if applicable
b
surface cover; and
Yes, if applicable
c
ground conditions at time of vapour sampling (e.g., snow cover, frost, wet, etc.), wetting fronts and estimates of infiltration rates?
Yes, if applicable
Conceptual site model
8
Has the investigator described a Conceptual Site Model of: 
TG 6 & 8
a
Geologic and hydrogeologic conditions
b
PCOCs, pathways and receptors for each APEC
c
Groundwater fate and transport for each PCOC
d
Soil vapour transport pathways and receptors for current and future conditions
Groundwater and Receptors
9
Has the investigator:
a
identified the presence and possible extent of the major hydrostratigraphic units likely to be of interest to the investigation;
TG8
Yes
b
provided a general interpretation of groundwater flow direction in each hydrostratigraphic unit (aquifer), and between units;
TG8
Yes
c
identified possible recharge or discharge characteristics for each aquifer;
TG8
Yes, if applicable
d
determined groundwater use in accordance with TG6/P21;
TG6/P21
Yes
e
confirmed the status of the nearby registered water wells;
TG6
Recommended
f
identified uses of the surface water bodies; and,
TG6
Yes
g
made an assessment of potential preferential pathways between the site and the receptor(s)?
TG6
Yes
Vapour Problem Definition  PCOC's
10
Has the investigator confirmed that PCOCs at the site include volatile or semi-volatile substances associated with CSR Schedule 2 activities and Schedule 11, and identified appropriate additional PCOCs for soil vapour, in addition to those identified for other media?
TG4, CSAP Vapour Guidance
Yes, if applicable
Vapour Problem Definition  PCOC's
11
Has the investigator:
TG4, CSAP Vapour Guidance
Yes, if applicable
a
identified the major hydrostatigraphic units relevant to the investigation (those units that contain Schedule 11 substances);
Yes, if applicable
b
provided a general interpretation of vapour migration and gradients in those relevant units, and between them;
Yes, if applicable
c
discussed potential vapour migration related to and independent of groundwater flow direction (e.g., advective or diffusive mechanisms); and
Yes, if applicable
d
identified the presence or absence of potential receptor(s) for the soil vapour pathway(s) and made an assessment of potential preferential vapour pathway(s) between the source and on-site and off-site receptor(s)?
Yes, if applicable
REGULATORY SETTING
12
Has the investigator made clear conclusions with respect to land and water uses, and site-specific factors applicable to the site?
TG 3 and 6
Yes
13
In doing so, has the investigator:
a
assessed and provided a clear rationale based on hydrogeological data and/or the defaults in Technical Guidance Document 6 and Protocol 21 (when applicable), and considering the potential for preferential pathways to exist, as to which applicable groundwater standards apply;
CSR S. 59(2); TG6; P 21
Yes
b
clearly established and provided a rationale for the applicable site-specific factors and assessed, based on current and/or potential future land use and site specific characteristics, the appropriate soil standards to apply;
Yes
c
assessed which sediment standards are appropriate to apply and provided a clear accompanying rationale;
Yes, if applicable
d
evaluated whether any PCOCs have applicable CSR Schedule 10 standards;
Yes
e
evaluated whether any PCOCs have applicable CSR Schedule 11 standards;
Yes
f
evaluated whether any PCOCs have applicable standards in the Hazardous Waste Regulation; and,
Yes
g
identified where different standards apply for different areas investigated?
Yes
METHODOLOGY FOR DATA COLLECTION
14
Has the investigator:
a
presented the rationale for the sampling and testing plan as it relates to investigation of each APEC/AEC associated PCOCs/CoCs, pathways and potential receptors;
CSR 58(5)
Yes
b
detailed field method descriptions used to collect, record, confirm and verify the data to provide confidence in the results of field sampling;
BCField Sampling Manual (2013), CCME Guidance Manual for Environmental Site Characterization (draft 2012) and BC Environmental Laboratory Manual (2013)
Yes
c
carried out field sampling procedures according to Ministry guidelines where available and, if modified, presented justification for such modifications;
TG1
Yes
d
identified how test holes and sample locations were surveyed in the field; and,
Yes
e
provided rationale for choosing the area used to represent background conditions, if attempting to establish background conditions?
P4, P9, TG16
if applicable
15
If the vapour assessment consisted of sampling of indoor or outdoor air, were the sampling method and rationale discussed?
Yes, if applicable
16
Has the investigator provided:
a
a summary of the disposition of drill cuttings and monitoring well development/purge water; and,
BC Field Sampling Manual (2013)
Yes
b
details on how boreholes/wells were backfilled/completed?
Water Well 
Reg
Yes
17
For investigation of groundwater, has the investigator documented:
TG8
a
appropriate screen lengths for monitoring wells and screened the wells adequately for the type of investigation and site hydrogeology;
TG8
Yes
b
development procedures for monitoring wells, and field observations and measurements during development;
TG8
Yes
c
purging procedures and field observations and measurements; and,
TG8
Yes
d
sample collection, preservation, storage and shipping procedures?
TG8
Yes
18
Has the investigator:
a
documented installation and construction details and rationale for soil vapour wells, including screen length and depth of seal for existing or future development conditions (e.g., site grade);
Yes, if applicable
b
documented the development and purging procedures for soil vapour wells, field observations and measurements (e.g., flow, vacuum or leak tests);
Yes, if applicable
c
collected samples after an amount of time appropriate to the type of well; and,
Yes, if applicable
d
identified and discussed any limitations of the field sampling methods?
Yes, if applicable
INTERPRETATION
19
If previous data have been relied on:
Previous Reports
a
has it been compared to current applicable environmental quality standards;
Yes, if applicable
b
has it been summarized and presented in the report, and incorporated into the overall interpretation of conditions; and
Yes, if applicable
c
if not, has the investigator given reasons for excluding data from previous studies?
Yes, if applicable
Stratigraphy and Hydrogeology
20
Has the investigator provided:
a
an interpretation and description of the stratigraphy and hydrogeology encountered at the property during the subsurface investigations;
Yes
b
validated or updated the Conceptual Site Model for the site?
TG8
Yes
21
In making the interpretation, have or has:
a
the potential for flow between multiple aquifers been considered;
Yes, if applicable
b
the investigator considered and discussed the influence of tides, weather conditions and seasonal influences in their sampling plan and results;
Yes, if applicable
c
groundwater flow direction and gradient in the saturated zone(s) been determined;
Yes
d
for DSI, where hydraulic conductivity has been calculated by completing site-specific hydraulic testing, have calculations and details been provided; and,
Recommended
e
any limitations been considered that may affect the conclusions with respect to hydrogeologic data presented above?
Yes
Soil Vapour
22
Has the investigator discussed the soil vapour wells and their design, and the installation and sampling to investigate soil vapour sources associated with each affected media, including:
a
the validity of samples from well installations with bottom of seals at depths between 1 m and 0.45 m below ground surface;
CSAP Soil Vapour Panel
Yes, if applicable
b
the validity and rationale for collecting samples at depths <0.45 m;
Health Canada
Yes, if applicable
c
the surface cover and/or use of surface seals (including size of seal and time between seal installation and sampling) for samples collected at depths < 1 m;
Yes, if applicable
d
the collection of samples at an appropriate flow rate for a given soil type; and,
Yes, if applicable
e
completion of leak testing on all wells after initial installation and then on an appropriate number of wells after the first sampling event?
Yes, if applicable
f
Are the vapour sampling locations and samples representative of current conditions?
g
Are the vapour sampling locations and samples representative of future conditions?
Investigation Completeness and Evaluation
23
Have the environmental quality data been compared and evaluated against applicable environmental quality standards and criteria?
CSR S. 59(2)
Yes
24
When interpreting groundwater and vapour plumes, have the fate and transport mechanisms of migrating plumes been considered?
If applicable
25
Has the investigator provided discussion as to the absence or presence of contamination at each of the APECs for the appropriate PCOCs and media with respect to applicable standards, identified which APECs are considered AECs with corresponding COCs, and provided rationale for those that were not considered AEC?
Yes
26
Has the investigator provided discussion as to whether horizontal and vertical delineation of contamination was achieved at each identified contaminated area for each COC in each medium affected?
Yes
27
If there is NAPL present, is it stable, migrating or potentially mobile?
P16
Yes, if applicable
Vapour Sampling Events and Data Adequacy
28
Has the investigator:
a
conducted at least two seasonal sampling events and discussed variations in concentrations between seasons or, if less than two sampling events were conducted, has the investigator provided defensible rationale; and,
Yes, if applicable
b
considered and discussed sources of temporal variations such as the influence of tides, seasonal groundwater levels and weather conditions in their sampling plan and the interpretation of results?
Yes, if applicable
29
Do the vapour results reasonably represent the worst-case expected concentrations in the breathing zone over time?
Yes, if applicable
30
If concentrations collected after installation of a soil vapour well vary significantly from concentrations collected during a second event, has the investigator discussed reasons or implications of the variation?
Yes, if applicable
31
For vapour assessments conducted following source removal, has the investigator discussed whether soil vapours have reached steady state?
Yes, if applicable
32
Were all vapour PCOCs assessed, other than those that were not tested because they were not detected in the other media (diesel and gasoline only)?
Yes, if applicable
Vapour Attenuation Factors
33
Has the investigator used appropriate attenuation factors to assess and delineate indoor and/or outdoor vapour contamination, considering land use of the subject site and adjacent properties, and sampling depth?
Yes, if applicable
Data Adequacy
34
Are the data sufficient to:
a
demonstrate that the locations of test holes and samples are reasonable for each APEC/AEC, media and PCOC/COC being investigated;
CSR S. 58(5), 59(2) (3),
Yes
b
assess potential preferential pathways;
Yes
c
directly assess the APECs identified in the Stage 1 PSI; and, if not, indicate which APECs were not investigated or which were indirectly investigated; and,
Yes
d
for a DSI, delineate (laterally and vertically) the contaminants in each affected medium or, if not, identify where delineation was incomplete?
Yes
Statistics
35
If the investigator is classifying soil using statistics, has the investigator:
TG2
a
classified material based on the data being demonstrably representative of one population; and, for that data set:
If applicable
i
the upper 90th percentile of the sample concentrations is less than the standard concentration;
If applicable
ii
the upper 95 percent confidence limit of the average concentration of the samples is less than the standard concentration; and,
If applicable
iii
no sample within the data set has a concentration exceeding two times the standard concentration; or,
If applicable
b
used another defensible scientific method?
If applicable
Use of Specific Protocols
36
If the investigator is using either Protocol 2 (Site Specific Numerical Soil Standards), Protocol 4 (Determining Background Soil Quality), Protocol 9 (Determining Background Groundwater Quality) or Protocol 14 (Requirements for Determining a Barite Site) as part of the investigation, has the investigator:
P2, P4, P14
If applicable
a
followed and met the Protocol requirements;
If applicable
b
provided an interpretation of the data as it relates to the applicable protocol; and
If applicable
c
documented the use of these protocols in the conclusions?
If applicable
Figures, Drawings and Tables
37
Has the investigator provided:
CSSAF, CSR S 58(5), 59(3)
a
a site plan showing interpreted groundwater contours in each hydrostratigraphic zone or aquifer of relevance;
Yes
b
a scaled site plan or plans showing a graphical representation of the distribution of contaminants for each medium, considering all new and previously collected data for onsite and offsite properties relative to applicable standards;
Yes
c
prepared scaled cross sections (longitudinal and transverse with respect to groundwater flow) that provide an interpretation of the stratigraphy and potentiometric heads, showing the locations of test holes and limits of any excavation, and providing the groundwater and soil analytical results relative to applicable standards along the cross sections for the site and adjacent properties;
Yes
d
tabulated analytical results for each PCOC compared with the applicable standards and criteria for each of the media?
Yes
QA/QC
38
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
39
Has the investigator completed a quality assurance/quality control (QA/QC) program which includes the following :
a
documentation that sample collection, handling, preservation, and storage methods and holding times were suitable for minimizing sample losses and maintaining sample integrity for the PCOCs prior to chemical analysis;
Yes
b
a system for evaluating the potential for systematic bias during the sampling procedure, including collection, preparation and analysis;
Yes
c
verification of data tables in the report with original analytical records;
Yes
d
reviewed and commented on laboratory QA/QC, including sample integrity and sample holding times including pre and post sample extraction holding times;
Yes
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
f
provided a satisfactory explanation where QA/QC data do not meet the stated objectives including implications to interpretation of the environmental quality?
Yes
40
Based on the QA/QC program, does the investigator provide a clear assertion of reliability of data that is significant to the study’s conclusions?
Yes
CONCLUSIONS
41
Has the investigator:
CSR S. 58(5), 59(3)
a
provided clear conclusions as to the absence or presence of contamination at each of the APECs for the appropriate PCOCs and media with respect to applicable standards, and identified which APECs are considered AECs with corresponding COCs, and provided rationale for those that were not considered AEC;
Yes
b
provided clear conclusions as to whether horizontal and vertical delineation of contamination was achieved at each identified contaminated area for each COC in each medium affected;
Yes
c
identified limitations, including AECs or preferential pathways not directly investigated (due to limited access) and rationale for why; and,
P6 
if applicable
d
concluded that the contamination present at the site is stable or decreasing in concentration and extent?
e
clearly stated whether further investigation is needed at any of the AECs and the affected media?
if applicable
42
Has the investigator made clear conclusions as to whether off-site migration of contaminants is or is likely occurring and, if so, whether a notice of offsite migration has been made?
CSR S 60.1 CSRS.58(5d) S59(3c)
if applicable
REFERENCES
43
Has the investigator referenced:
a
all data sources, previous studies and other sources that contributed information to the study; and,
Yes
b
any technical literature that provides additional detail on procedures used in the study?
Yes
44
Has the investigator referenced any soil vapour-specific references in addition to those required in the PSI/DSI?
Yes, if applicable
APPENDICES
45
Has the investigator provided:
a
copies of analytical laboratory reports, in printed form for data used as part of the investigation and interpretation,
Yes
b
copies of analytical laboratory reports from any historical data relied on;
if available
c
copies of all drill logs and test pit logs for the investigation, including from any historical data relied on for soil groundwater, and vapour sampling;
Yes
d
reports of monitoring data collected from monitoring wells (e.g. depth to water, liquid phase hydrocarbon thickness etc.) and soil vapour probes;
Yes
e
hydrogeological data and supporting documents (i.e. slug test response data, pump test data, modeling etc.); and,
Yes
f
copies of all relevant reports (or pertinent sections) that have been relied on?
Yes
g
copies of statistical analysis output data if statistics were used?
Yes
* NA = not applicable; NC = not complete (see next column, response may be required to be sufficient) PSI = preliminary site investigation DSI = detailed site investigation 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
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