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• Overview of release

• Overview of legislation

• Regulatory framework 
and consultation

• Five steps to closure
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Emergency 
Response, 
Initial Cleanup

Large, multi-disciplinary and dynamic response effort

~1,200,000 hours spent

2,500 people (including dozens of consulting teams / Indigenous groups)

Follow-up Site 
Assessment, 
Risk 
Assessment, 
Validation and 
Closure

Shoreline Cleanup Assessment (SCAT): Owens Response Group

Forensic Chemistry: Chemistry Matters

Aquatic Ecology: SLR Consulting

Provincial Regulators: Ministry of Environment and Water Security Agency

Federal Regulators: Environment and Climate Change Canada

Acknowledgements
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Release Overview

July 21, 2016: Oil leak near the 
North Saskatchewan River

225 m3 (+/- 10%) crude oil 
blended with condensate

Break occurred on land, 160 m  
from the south bank

~60% of the product contained 
on land

Discharge at time of release –
300 m3/s to 650 m3/s
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Release Overview
North Saskatchewan River - Drainage 
Area:

• Nelson River Basin: over 1 million km2 (10% of 
Canada)

• North Saskatchewan River: 140,000 km2

~600 km downstream of the point of 
entry (across most of Saskatchewan)

North Battleford, Prince Albert and 
Melfort – Major municipal water 

consumers
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Release Overview

• Oil less dense than water at 
temperatures over 5°C

• Intermittent band of oil for 43 
km along shoreline (cleaned in 
July/August 2016)

• High water event in late 
August 2016 redistributed 
residual oil
– Found along shoreline for 

100 km
– Oiled woody debris found 

up to 480 km downstream

Released Oil API gravity (17.1)
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Initial Distribution
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The Path to Closure

Oil 
Characterization & 
Delineation

•background conditions

•weathering

•changing hydrological 
conditions

•soil, water, sediment, 
vegetation, woody 
debris, foam and 
sheen

Developing an 
Understanding of 
Fate and Transport

•river hydraulics (2D 
modeling)

•sediment transport 
mechanisms

•continued weathering 
and entrainment

Environmental 
Protection Plan 
(EPP)

•develop endpoints 
based on:

•detailed site 
characterization

•ecological and human 
health risk 
assessment

•SCAT results

Risk Validation

•human health 
(drinking, exposure)

•ecological receptors 
(aquatic and terrestrial 
organisms)

Closure

•follow up monitoring

•EPP validation

•Tier 3 closure 
reporting

•Notice of Site 
Condition registration

Assessment Risk Assessment, Validation and Closure
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Regulatory Framework

• Saskatchewan Environmental Code - Division B: Land 
Management and Protection

• Guidelines for Preparation of an Environmental 
Protection Plan (EPP) for Oil and Gas Projects: 
Procedures under the Environmental Assessment Act 
(Saskatchewan)
– Provided a structure for the EPP but it was focused on pre-

development work (not impacted sites)
–Worked closely with regulators to adapt the EPP structure 

to impacted sites
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Guidance Document: Impacted Sites provided closure 
endpoints

Tier 1: use established criteria based on limited site-specific 
knowledge 

Tier 2: endpoints specific to exposure scenarios and pathways, 
based on more detailed knowledge

Tier 3: endpoints selected based on complexity of the impacted 
site 

Regulatory Framework
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Tier 3 Endpoints

• Developed through Endpoint Selection Standard
• Site-specific criteria used to determine endpoints

– Required detailed understanding of site 
– Approach must have met the Results Based Objectives 

(RBOs)

• Due to site complexity, an ecological and human health 
risk assessment was required to confirm certain 
endpoints met

• Required sign-off by Qualified Person (QP) to 
demonstrate endpoints were met.
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Closure Process

Tier 3 Closure and 
NoSC Registration

Residual Risk 
Validation

2019 Water and 
Sediment Results

2019 SCAT Core 
Area Observations

Environmental 
Protection Plan

Detailed Site 
Characterization

2016-2018 SCAT 
Results

2016-2018 Water 
and Sediment 

Results

2016-2018 
Fingerprinting 

Results

Ecological and 
Human Health Risk 

Assessment

Water Source Risk 
Assessment

Aquatic Habitat, 
Population 

Assessment, and 
Risk

1. Oil Characterization and Delineation
2. Fate & Transport

3. Environmental
Protection Plan

4. Residual Risk
Validation

5. Closure
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Field Program Overview
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RBOs developed as cleanup endpoints 

• Surface oiling (river banks and channel margins) 

• Subsurface sediments

Several cleanup actions

• Residual oil removal 

• Stained vegetation, surface / subsurface sediment removal

• Sediment causing sheen removal

Detailed Site Characterization
Results Based Objectives
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No observed oil: Endpoint met

Meets RBOs: Endpoint met

• Complete-As-You-Go (CAYG): Simple treatment / endpoint then met

• Corrective Action Plan (CAP): Complex treatment / endpoint then reassessed

• No Further Treatment (NFT): Endpoint cannot be met

• Negative net environmental benefit (NEB)

• As low as reasonably practicable (ALARP)

• Safety concern

Does not meet RBOs: Endpoint not met

Detailed Site Characterization
Treatment Endpoints
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Approximately 960 km of 
shoreline was surveyed

The majority of shoreline 
surveyed in 2016 was 
resurveyed in 2017

Further monitoring of CAP 
and NFT areas was conducted 
in 2018 and 2019

Detailed Site Characterization
Shoreline Cleanup
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• 54 CAP areas were identified 
from KP0 to KP217 

• CAPs covered approx. 9.6 km 
of shoreline

– 7.1 km met RBOs

– 2.5 km NFT (post 
treatment)

Detailed Site Characterization
Corrective Action Plans (SCAT)
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Human Health Risk Assessment

The risk from 
residual product 
was found to be 
acceptably low for 
human receptors



19

Ecological Risk Assessment

Exposure risk found 
in very localized 
areas associated with 
the No Further 
Treatment sites for 
some ecological 
receptors.
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Environmental Protection Plan

• Surface Water Trigger:
o A surface water sample 

exceeds water quality 
criteria and fingerprinting 
indicates a released source

• Sediment Trigger: 
o A sediment sample exceeds 

sediment probable effects 
level (PEL) quality criteria 
and fingerprinting indicates 
a released oil source
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Report forms the the basis of a Notice of Site Condition (NoSC) 
registration request, to provide remedial regulatory closure

Evaluate the residual oiling status and associated risk of impacted 
areas (CAPs)

Evaluate overall treatment status of entire study area to determine if 
remediation efforts have resulted in a level of acceptable residual risk

Tier 3 Closure Report
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Tier 3 Closure Report – Objective 1
Corrective Action Plan Report Example
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• Residual product in sediment
– Core Area (20 km from spill)

• Rainbow/silver sheen on the 
sediment surface when 
disturbed 

• Small organic debris 
balls/patties

• As a thin (<2 cm) discontinuous 
lens in upper 15 cm sediment 
layer

– Downstream of Core Area 
(20 km from spill):
• small, discontinuous oil staining 

on woody debris. 

• No residual product in surface 
water after 2017

Tier 3 Closure Report 
Objective 2 Residual Distribution
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• Control maintained at 
Shoreline CAPs
– Conditions improving 

due to attenuation

• Surface water and 
sediment quality
– Unchanged or 

improving

• Residual risk
– Improving for 

ecological receptors
– Unchanged for human 

health receptors 

Tier 3 Closure Report
Objective 2: Residual Risk Validation
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Evaluate the residual oiling status and associated risk of impacted areas (CAPs)

• Shoreline cleanup: Control maintained

• Surface water: residual product not detected

• Sediment: localized concentrations of product found to be decreasing

Evaluate overall treatment status of entire study area to determine if remediation efforts 
have resulted in a level of acceptable residual risk

•EPP: No trigger conditions were identified in 2019 

•Residual Risk: Acceptable overall (decreasing hazard indices)

Conclusion

•No further monitoring was recommended beyond 2019

•A Notice of Site Condition registration is considered appropriate

Tier 3 Closure Report
Conclusions
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Closure Process

Tier 3 Closure and 
NoSC Registration

Residual Risk 
Validation

2019 Water and 
Sediment Results

2019 SCAT Core 
Area Observations

Environmental 
Protection Plan

Detailed Site 
Characterization

2016-2018 SCAT 
Results

2016-2018 Water 
and Sediment 

Results

2016-2018 
Fingerprinting 

Results

Ecological and 
Human Health Risk 

Assessment

Water Source Risk 
Assessment

Aquatic Habitat, 
Population 

Assessment, and 
Risk

1. Oil Characterization and Delineation (2016-2017)
2. Fate & Transport (2016-2018)

3. Environmental
Protection Plan 

(2018-2019)

4. Residual Risk
Validation (2019)

5. Closure 
(2020-Present)
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