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Outline

• Why risk-based prioritization for
contaminated site portfolios?

• Case study – risk ranking methodology
developed for historic mine sites in B.C.

• Derive tips for integrating risk-related
considerations into site assessments



Prioritizing Sites within a Portfolio

• Many sites may ultimately require costly
phase 3 site assessments and risk
assessment, yet resources are limited.
How decide which sites to proceed with
first?

• Site assessments provide limited insight
about potential risks, making
prioritization difficult until after risk
assessments are underway.
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Case Study: Risk Ranking
Methodology (RRM) for Historic

Mine Sites in BC
Goal: “To develop a scientifically based,
defensible and systematic methodology for the
evaluation and ranking of priority Crown
contaminated sites based on potential risk to
human health and the environment.”

* Sites that rank highly are prioritized for more
detailed investigation, or risk assessment,
and/or in some cases immediate action.





RRM Overview

Risk-based Preliminary Site
Investigation

Data Input and Calculations
in an Excel / VBA Tool

Workshop ranking process
using RRM Tool as the data

Steps Key Aspects

- Includes some sampling
and analysis beyond typical
site assessment
requirements

- Includes manipulation of
data such as calculation of
“screening quotients”

- Qualitative discussion-
based process with two sub-
groups operating
independently



“Modified” Preliminary Site
Investigation: Typical Field Team

• Site assessors
• Risk assessor (1/2 day)
• Wildlife biologist (1/2 day)
• Geochemist / acid rock drainage expert

(1/2 day)



“Modified” Preliminary Site
Investigation: Key Information

1. Human water use – points of diversion,
drinking water wells, evidence of human
use.

2. Human land use – proximity of
communities and private lands; local
information on recreational use;
accessibility for toddlers (e.g., tailings
used as beach access); presence of
buildings



“Modified” Preliminary Site
Investigation: Key Information

3. Terrestrial wildlife – presence of parks,
wetlands, sensitive habitats; field-
observations regarding habitat

4. Rare / endangered species – known or
potential occurrence based on desk-based
reviews and field observations.

5. Livestock presence / use



“Modified” Preliminary Site
Investigation: Key Information

6. Aquatic ecological pathways; review
surface water patterns around site, look for
potential connectivity between site sources
and receiving waters; sample potential off-
site receiving waters

7. Fish and fish habitat – known or
potentially occurring fish species; field
observations on habitat (e.g., spawning or
overwintering habitat) and potential
migration barriers.



Modified Preliminary Site
Investigation: Results

• The “modified” site investigation process has
been highly successful in the field – e.g., the
team provides significant inputs to site
assessors regarding where and when to sample
for risk-based information.

• The information generated was used
successfully to rank sites according to their
likely potential to pose risks



Tip #1: Involve the risk assessors
early

• Conventionally: Environmental site assessment
!  Risk assessment

• Site assessors often have a hunch that a site is
heading to risk assessment

• Involve a risk assessor when you plan the site
assessment; there may be some additional data
that will cost little to collect but provide good
insights about potential risks

• Consider involving a risk assessor or other
specialists in the field



I’ ll send you a PDF of the phase 3 (that we

finished two years ago). When can the risk

assessment be ready?

I have a site near the water – the groundwater 
exceeds guidelines and we can’t clean it up. Can you handle that?

November 15: We’ve got the phase3 wrapped up. Can your finish therisk assessment by February?



Tip #2: Collect information to support
risk assessment if you have
potential open pathways

• Identify potential human and ecological
receptors on-site or nearby

• Characterize human use patterns
• Look for transport pathways from sources

to receiving environments
• Identify potential sensitive habitats and

listed species



Tip #3: Collect off-site data with
risk assessment in mind
• Off-site data can provide insight into potential

transport of contaminants
• Upstream data can provide insight into

background contaminant concentrations and the
relative contribution of on-site sources

• For contaminants that are naturally elevated
(e.g., metals around mine site areas!), generic
environmental quality guidelines may not be
relevant – consider gradient sampling design.

• Off site data are important for understanding
total exposure for wildlife that have large home
ranges



Tip #4: Take into account
seasonality from a risk perspective

• Site visits at high flow will be revealing of
potential connectivity between sources
and receiving waters

• Site visits at times of year when biota are
most abundant are useful for identifying
potential receptors (e.g., mid-winter is not
ideal for a marine inter-tidal community)



Tip #5: Field Sampling Methods
Should Consider Consistency
with Risk Assessment

Examples:
• Target soil humic layer and inorganic

layers separately if expect vastly
different contaminant concentrations

• Consider using same grab type for
surface sediment sampling



Tip #6: Avoid Creating
Unnecessary Data Gaps

• Incompatible detection limits (e.g., for
bioaccumulative substances)

• Missing data on toxicity modifying
factors – e.g., particle size, sulphides and
organic carbon in sediments.

• Additional relevant analyses (e.g., metal
speciation analysis)



Tip #7: Schedule an iterative
process

• Technical process
– Tiered collection of information
– Initially use worst-case exposure and then refine,

if needed
• Regulatory process

– Plan for input & review: problem formulation &
risk characterization (at a minimum)



Conclusions
• Managers of portfolios of contaminated sites

need to prioritize, and ideally will address the
high-risk sites first, not necessarily the “most
contaminated” sites.

• Risk-related information can be generated
early in the site assessment process, before
waiting for completion of costly phase 3 site
assessments and full risk assessments

• The early insight into potential risks can help
to determine which sites warrant attention,
and can help advance the risk assessment
process early.



Thank You

• Power, B.A., M.J. Tinholt, R.A. Hill, A.
Fikart, R.M. Wilson, G.G. Stewart,
G.D. Sinnett, and J.L. Runnells. 2010.
A risk-ranking methodology for
prioritizing historic, potentially
contaminated mine sites in British
Columbia. Integrated Environmental
Assessment and Management, 6(1): 1-
10.


