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Introduction
The risk-based approach to estimating environmental 
liability from chemical contamination at oil and gas 
production sites allows for the protection of human 
health and the environment

Meets regulatory requirements

Risk reduction and not mass reduction

Greater flexibility with respect remedial options 

Lower liability estimates.



Overview

Environmental Liability
Environmental and financial risks reporting 
associated with oil and gas site 
contamination
Risk Assessment
Risk Management
Case study 



Environmental Liability

Environmental liabilities can be subdivided 
into two main types: 

known and 

unknown.



Environmental Liability

Unknown environmental 
releases may include:

Crude oil, 
Produced water, 
Naturally occurring     
radioactive materials 
other materials to the 
environment. 



Environmental Liability

Unknown Environmental Liability = The 
estimated costs to investigate and risk 
manage this contamination as required by 
applicable environmental regulations. 



Environmental Liability
Under reporting of environmental liabilities 
financial statements to security exchange 
commission/s (SEC). 
Information provided by the O&G companies were 
not sufficient to allow the public to understand how 
effectively oil and gas site contamination risks are 
being managed. (OAG BC)



Environmental Liability

1982 SEC 
Sarbanes- Oxley Act of 2002 
National Instrument 51-102 Continuous 
Disclosure Obligations (2004)
Oil and Gas Site Contamination Risks: 
Improved oversight needed (OAG BC)
CSA Staff Notice 51-333 Environmental 
Reporting Guidance 2011



Environmental Liability

One of the main drivers behind the need for 
more accurate environmental liability 
disclosure is stockholder concerns 
regarding inadequate environmental 
disclosure.



Environmental Liability

Virtually every company faces the 
possibility of environmental liability costs. 



Risk Assessment

Risk assessment is a consistent decision-
making process for the assessment and 
response to chemical releases. 

The risk assessment process considers 
sources, release and transport 
mechanisms, and receptors.



Risk Assessment
Problem Formulation, 
exposure assessment, 
toxicity assessment, 
risk characterization.

Exposure 
Assessment.

Toxicity Assessment 

Risk Characterization



Risk Assessment

Standards are 
developed using the 
risk assessment 
process.

When we remove 
exposure pathways 
we reduce chemical 
exposure



Risk Assessment

Site specific risk-
based concentrations



Risk Management

Active risk management to reduce risk to 
acceptable levels.

This process in driven by risk reduction not 
mass reduction.

Majority of environmental liability 
associated with remediation



Risk Management

Lower environmental liability estimates 
using a risk based approach. 

. 



Risk Management

How?

Investigation + remediation
Investigation + risk assessment
Investigation + risk assessment + 
remediation

=
protect human health and the environment



Summary

Investigation

Risk assessment

Risk –based Remedial options selection

Lower environmental liability 



Risk Management

There are 1,000s of oil and gas sites that 
are no long active requiring restoration on 
Alberta and BC



Case Study - Oil Production Site

Oil production site near river.



Case Study
Contamination in subsurface has been present 
for 20 years 

One pocket approximately 300 m from river.
Second pocket of contamination near river. 

PHC 
Contamination

Creek

Salt 
Contamination

PHC 
Contamination



Case Study
Risk Assessment completed

Contamination in subsurface

Human health risk was acceptable based on an 
occasional site use scenario.
Ecological risk terrestrial acceptable no contact.
Aquatic ecological risk unacceptable.



Case Study

Ecological risk assessment

Chemicals discharging to 
aquatic environment at 
concentrations 40x aquatic 
life standards. 

Unacceptable risk to aquatic 
ecological receptors. 



Case Study

Remediation of the 
pocket of PHC 
contamination near 
the river is required 
to  reduce risk to 
acceptable levels. 



Case Study

Risk assessment  = $60,000
Remediation of pocket of contamination 
near river by biocell remediation costs 
$40,000
Total = $100,000



Case Study
Remediation of entire site using on-site biocell10,000 tons $400,000.
Remediation of entire site by excavating contaminated soil 
$1,2000,000



Case Study

Liability estimate for risk based approach 
$300,000  to 1,100,000 less than for mass 
reduction approach.



Summary
The risk-based approach to estimating 
environmental liability from chemical 
contamination at oil and gas production sites 
allows for the protection of human health and the 
environment

Meets regulatory requirements

Risk reduction and not mass reduction

Greater flexibility with respect remedial options 

Lower cost.
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