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• CSR Stage 10 Amendment Implications to P9 – Luca Malaguti

• P9 Related Policy Development 

• Interim Cobalt Background Groundwater Estimate

• Regional Background Groundwater Development
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P9 POLICY FUNDAMENTALS

Regulatory Authority:
Subsection 11(3) of the Contaminated Sites Regulation states that:

A site is not a contaminated site with respect to a substance in the soil, surface water or groundwater if the site 

does not contain any substance with a concentration greater than the local background concentration of that 

substance in the soil, surface water or groundwater respectively.

Subsection 17(2) of the Contaminated Sites Regulation in part states that:

A contaminated site is considered to have been satisfactorily remediated if:

(b)  the soil, surface water or groundwater at the site does not contain any substance with a concentration 

greater than or equal to the local background concentration of that substance in the soil, surface water or

groundwater respectively.



P9 POLICY FUNDAMENTALS

• “background concentration” means the 
concentration of a substance in an 
environmental medium in a geographic area, 
but does not include any contribution from 
local human-made point sources.

• “local human - made point source” means a 
location or area at a site where, as a result of 
human activity, a substance was introduced 
into the environment causing the substance 
concentration to exceed the local background 
concentration. 
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P9 POLICY FUNDAMENTALS

Plain Language Policy Intent:

• To establish a procedure for determining the local 
background concentration of a substance;

• Avoid remediating a substance that is naturally 
present; 

• Creates a site specific standard for the parameter of 
interest at the Site; and

• Fundamental implications to issuance of legal 
instruments such as determinations and certificates of 
compliance.
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P9 METHODOLOGY

Key Components

• High Level Approach;

• Minimum of 3 wells sited in areas away from 
human-made point sources of contamination

• Avoid fill areas of unknown soil quality;

• Minimum of 2 groundwater sampling events 
during different seasons;

• Calculate the 95th percentile; and

• Submit a Background Groundwater Investigation 
Report.
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P9 METHODOLOGY

Background Groundwater Characterization:
• Part of the DSI process;

• Assessment groundwater chemistry;

• Lines of evidence approach:

• Historical Site Use (APECs/PCOCs)

• Hydrogeological

• Geochemical

• Mineralogical

• Ultimate goal is a conceptual site model for natural groundwater quality at a site.
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P9 METHODOLOGY

Historical Site Use 
• Where are AECs; What are COCs;

• Is background substance a COC at the Site; and

• Are there monitoring wells located in locations unaffected 
by historical site use.
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P9 METHODOLOGY

Geochemical:

10



P9 METHODOLOGY

Mineralogical:
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P9 METHODOLOGY

Hydrogeological:
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P9 METHODOLOGY

Conceptual Site Model

• Culmination of the lines of evidence into an understanding of the natural 
chemical evolution of the groundwater at the site.
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P9 METHODOLOGY

Background Monitoring Well Selection Criteria
• Exclude monitoring well data if contaminant of concern (COCs) are 

present in concentrations above detection limits;

• Exclude monitoring wells which could be influenced by secondary 
contaminant release processes such as redox reactions associated with, 
for example, hydrocarbon contamination.  This includes monitoring 
well data located cross- gradient if they are in close proximity to a 
contaminant source or down-gradient; and

• Flag monitoring well data collected from monitoring wells with screens 
fully or partially installed in natural confining barriers (clays and silts).  
Suspended sediment in the sampled groundwater from these units can 
bias the data high. 
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P9 METHODOLOGY

Background Monitoring Well Selection Criteria (cont.)
• Keep the data in the database if value is above the detection limit.  

If value is below detection limit, but the detection limit is below 
the Stage 11 standard then keep the data in the data set.  If the 
value is below the detection limit and the detection limit is above 
the Stage 11 standard, then remove the data from the database;

• Consider excluding monitoring wells screened within fill material.  
Exclude monitoring wells partially screened across fill material if 
material is of suspect quality (i.e. wood waste, asbestos, bricks or 
preload, etc.); and

• Exclude monitoring wells screened in recently backfilled 
excavations.
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P9 METHODOLOGY

Updated Key Components Summary:
• PSI-Stage 1, Desktop research;

• Install/select wells representative of natural 
groundwater chemistry;

• Define and understand the 
hydrogeology/geochemistry at the site;

• Collect and use enough data from lines of 
evidence to build your conceptual site model; and

• Calculate Background Concentration
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BACKGROUND GROUNDWATER CHARACTERIZATION

Tips
• On-site wells can be used even if AECs and COCs are present;

• Don’t analyze for substances that are not PCOCs; 

• Avoid, if possible, installing monitoring wells in fine grained 
stratigraphy/aquitards;

• Consider involving qualified hydrogeologist/geochemist; and

• Do approach the ministry for guidance.

17



BACKGROUND GROUNDWATER DETERMINATION LOCATIONS 
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BACKGROUND GROUNDWATER DETERMINATION LOCATIONS 
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BACKGROUND GROUNDWATER PARAMETERS
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BACKGROUND GROUNDWATER PARAMETERS
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BACKGROUND GROUNDWATER PARAMETERS
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Summary of Changes 2012 to 2017

2012 Nov 2017

No. Sites 30 90

No. Parameters 11 23

Most Common 

Parameters

Mn (45%)

Fe (20%)

NO3 (7%)

Co,SO4,Cl,Mg (5%)

U,Se,As, Na (2%)

Mn (17%)

As, Mg (11%)

Na, Fe (10%) 

Se,U,SO4 (7-8%)

Cl,Co,Cd,Mo,Ni,

Ba,Al,Zn,Cu,Cr,

H2S,NO3 (<7%)

Trend Metals other than Mn, Fe make up majority of 

parameters at sites



CSAP STAGE 10 AMENDMENT IMPLICATIONS TO P9
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P9 RELATED POLICY DEVELOPMENT
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• Nov 7, 2017 CS-elink extending the cobalt interim background groundwater 
concentration estimate of 20 µg/L established in 2002;

• Responsible persons may use the interim background groundwater 
concentration estimate for cobalt of 20 µg/L when assessing the presence of 
contamination at sites in the Province; and

• Applications for a Director’s decision under Protocol 9 are not required.   
Rather, a statement in the site investigation report that cobalt concentrations in 
groundwater do not exceed the referenced cobalt interim background 
groundwater concentration estimate will suffice. 



P9 RELATED POLICY DEVELOPMENT
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Regional Background Groundwater Contract
• CSAP metals assessment indicated potential 

implications for CSR Stage 11 standards for cobalt and 
lithium;

• Competitive bid process for ministry contract ;
• Core 6 was successful bidder.  Kickoff meeting Nov 1st.



P9 RELATED POLICY DEVELOPMENT
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Contract Scope
• Develop a methodology for establishing regional 

numbers;
• Create a database of background groundwater 

chemistry for two regions: Lower Mainland and 
Okanagan;

• Data collected from various sources: Existing studies, 
FLNRO data, MOE SITE Database;

• Determine if sub-regions are appropriate; 
• Calculate a 95th percentile concentration for each 

parameter of interest; and
• Ultimately will use this data to develop lookup tables 

for regions similar to Protocol 4.
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