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DISCLAIMER
Intrinsik Environmental Sciences Inc. (Intrinsik) provided this report for the British Columbia
Ministry of Health (hereafter referred to as the MoH) solely for the purpose stated in the report.
The information contained in this report was prepared and interpreted exclusively for the MoH
and may not be used in any manner by any other party. Intrinsik does not accept any
responsibility for the use of this report for any purpose other than as specifically intended by the
MoH. Intrinsik does not have, and does not accept, any responsibility or duty of care whether
based in negligence or otherwise, in relation to the use of this report in whole or in part by any
third party. Any alternate use, including that by a third party, or any reliance on or decision made
based on this report, are the sole responsibility of the alternative user or third party. Intrinsik
does not accept responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this report.
Intrinsik makes no representation, warranty or condition with respect to this report or the
information contained herein other than that it has exercised reasonable skill, care and diligence
in accordance with accepted practice and usual standards of thoroughness and competence for
the profession of toxicology and environmental assessment to assess and evaluate information
acquired during the preparation of this report. Any information or facts provided by others, and
referred to or utilized in the preparation of this report, is believed to be accurate without any
independent verification or confirmation by Intrinsik. This report is based upon and limited by
circumstances and conditions stated herein, and upon information available at the time of the
preparation of the report.
Intrinsik reserves all rights in this report, unless specifically agreed to otherwise in writing with
the MoH.
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EXECUTIVE SUMMARY
This report presents the results of a review of the existing statutory, regulatory, and policy
framework that contributes to the protection of health for individuals living in proximity to oil and
gas development and/or activities in northeastern British Columbia (NE BC). The objective of
this review was to offer an overview of the relevant regulations with respect to oil and gas in NE
BC and to identify any potential deficiencies in the existing regulatory framework as it relates to
the potential influence of oil and gas development on public health in NE BC.
The scope of oil and gas activities considered in this review includes potential emissions to air
and water from operational sites, historical sites and transportation of both products and waste.
For these activities, regulations related to both normal operations and emergency scenarios
were reviewed based on their potential to protect human health. How these regulations and
policies compare to those in related jurisdictions (e.g., Alberta, United States) as well as to best
management practices recommended by the Canadian Association of Petroleum Producers
(CAPP) and the American Petroleum Institute (API) is also discussed.
In general, this review demonstrates that the existing policy framework in BC is extensive and
broadly protective of human health. However, some policy and regulatory measures were
identified that may warrant further consideration with respect to their potential to strengthen the
Province’s capacity to prevent and mitigate human health impacts from oil and gas activities.
The proposed measures for consideration include:
•
•
•
•
•

Ensuring that air quality objectives are reviewed regularly with consideration of new
information on exposure and toxicity, public concerns, and regulatory decisions made by
other agencies.
Clarifying the linkage between permitted emissions to air from oil and gas activities and
compliance with existing BC air quality objectives.
Updating the methods used to calculate hazard distances and emergency planning
zones in BC.
Implementing requirements for predrilling water well testing under an expanded number
of scenarios.
Refining the fracturing fluid disclosure process to ensure that designated authorities and
health professionals are provided with needed information about fluid ingredients without
compromising confidential business information.

Note, some of these measures may already be addressed in practice under the permitting
process described in the Oil and Gas Activities Act, which authorizes the BC Oil and Gas
Commission (BC OGC) to impose conditions on oil and gas activity permits that the
Commission considers necessary (including conditions that maintain public safety and health).
The Province should evaluate each measure in light of existing practices, pending or proposed
regulatory changes (not considered in the present review), and province specific factors (e.g.,
geography, economy, level of activity in various oil and gas sectors) in order to determine which
measures are likely to result in a meaningful increase in health protection in the Province.
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1.0

INTRODUCTION

In response to concerns expressed by residents of northeastern British Columbia (NE BC), the
British Columbia Ministry of Health (MoH) commissioned a human health risk assessment
(HHRA) of oil and gas development in NE BC. The HHRA scope of work was segregated into
three phases by the MoH:
•
•
•

Phase 1 HHRA. Identification of Health Concerns Relating to Oil and Gas Development
in NE BC. Completed in March 2012 by the Fraser Basin Council.
Phase 2 HHRA. Human Health Risk Assessment of NE BC Oil and Gas Activity.
Timeline: Completed in 2014.
Phase 3 HHRA. Communication of overall results. Timeline: To Be Determined.

Specifically, the intent of the Phase 2 HHRA was to investigate the potential health risks
associated with oil and gas development in Local Health Areas 59, 60 and 81 (the Region).
The MoH contracted a team led by Intrinsik Environmental Sciences (Intrinsik) to complete
Phase 2 of the HHRA. In addition to Intrinsik itself, the companies that make up the study team
include: RWDI Air, Matrix Solutions and Skystone Engineering. The team also includes a three
member Advisory Panel to provide an independent perspective on the design and approach of
the Phase 2 HHRA project, and the interpretation of the results.
This report presents the results of a review of the existing statutory, regulatory, and policy
framework that contributes to the protection of health for individuals living in proximity to oil and
gas development and/or activities in NE BC. A brief comparison of how these regulations and
policies compare to those in related jurisdictions is also provided. The objective of the regulatory
review was not only to offer an overview of British Columbia’s regulations with respect to oil and
gas in NE BC, but also to identify any potential deficiencies in the Province’s existing regulatory
framework as it relates to the potential influence of oil and gas development on public health in
NE BC. Regulations are assessed based on their potential or ability to offer adequate protection
of human health. Based on feedback from the Steering Committee (composed of senior
personnel from a number of Provincial Ministries, along with the BC Oil and Gas Commission)
this review does not critically evaluate the enforcement of the regulations.
The regulatory review was intended to complement and support the results of the associated
Screening Level Risk Assessment (SLRA) and Detailed HHRA that were completed by Intrinsik
(with support of the study team). The purpose of the SLRA was to identify the potential oil and
gas related emission sources in the region that present the greatest potential risk to human
health, and to provide a means of prioritizing scenarios for a quantitative assessment in the
detailed HHRA. In order to do so, particular consideration was given to potential adverse health
impacts, likelihood of occurrence, scale of potential impacts, and magnitude of potential
exposures in order to identify the emission sources and scenarios presenting the greatest
potential risk.
Based on the findings of the SLRA, two scenarios emerged as the top priorities for further
evaluation in the detailed HHRA: (1) ongoing emissions associated with gas processing plants;
and, (2) ongoing emissions from production facilities. The SLRA also described a number of
other potential oil and gas related scenarios that could, in theory, pose a risk to public health.
However, due to limitations in data or the site-specific nature of these scenarios, the study team
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was unable to assess the associated potential health risks in the detailed HHRA. Instead, health
risks associated with site-specific issues can only be assessed on a case-by-case basis using
measured, site-specific data. As there are a number of data gaps in publicly available
information regarding groundwater and surface water resources in NE BC that limit the ability to
complete site-specific assessments, such scenarios were not carried forward into the detailed
HHRA, which was intended to have a regional focus.
In cases where an oil and gas scenario could not be evaluated in the detailed HHRA, but was
identified as being of interest in the SLRA, the scenario was considered in the review of the
regulatory framework.
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2.0

POLICIES AND REGULATIONS CONSIDERED IN THIS
REVIEW

The focus of the review was on NE BC key legislation and guidance related to oil and gas
activities at both the provincial and federal levels with potential relevance to human health was
initially identified by the study team and vetted by the Steering Committee (APPENDIX 1).
These acts and regulations were accessed online (provincial acts and regulations via
http://www.bclaws.ca/ and federal acts and regulations via http://laws-lois.justice.gc.ca/eng/ 1)
and their relevance for the purpose of this review was evaluated (i.e., do they directly relate to
the protection of human health?). Based on this preliminary evaluation, a subset of these acts
and regulations was identified for further consideration in this review. This subset of key acts
and regulations is summarized below, with a specific emphasis on how these relate to the
intended protection of public health.
2.1

British Columbia Statutes and Regulations

Drinking Water Protection Act
•

This act, including the Drinking Water Protection Regulation, prohibits contaminating
drinking water to the extent that it could create a drinking water health hazard in relation
to a domestic water system.

Emergency Program Act
•
•

Describes, in general terms, the processes set in place when a state of local emergency
or a state of emergency is called.
The Emergency Program Management Regulation of this act specifies that gas and gas
leaks from pipelines and/or gas wells are potential hazards that fall within the regulation.

Environmental Assessment Act
•
•

Provides the legislative authority to support the requirement for environmental
assessment for specific ‘reviewable projects’.
Under the Reviewable Projects Regulation of this act, details are provided to specify
which oil and gas projects are considered ‘reviewable’. Such projects may include
energy storage facilities, natural gas processing plants and transmission pipelines.

Environmental Management Act
•
•

All air, effluent, or refuse emissions in the province of BC are regulated under this Act
and its associated Waste Discharge Regulation. For example, this would include
disposal of produced water and hydraulic fracturing fluids.
Contains prohibitions and authorizations with respect to hazardous waste confinement,
management, storage and disposal, and transportation.

1

Note, throughout this document, hyperlinks to the online versions of the acts and regulations have been provided in
order to provide the reader with direct access to the documents.
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•
•
•

Describes requirements for identification of contaminated sites, the assessment and
management of contaminated sites, liability for remediation, and implementation of
remediation of contaminated sites.
Requires reporting of escapes, spills, or introductions of pollutants to the environment.
Additional regulations of this Act relevant to the prevention of human health impacts
associated with oil and gas activities include: the Code of Practice for the Discharge of
Produced Water from Coalbed Gas Operations, the Contaminated Sites Regulation, the
Environmental Impact Assessment Regulation, the Hazardous Waste Regulation, the Oil
and Gas Waste Regulation, the Petroleum Storage and Distribution Facilities Storm
Water Regulation, and the Spill Reporting Regulation.

Oil and Gas Activities Act
•

•
•

•
•

•
•

Describes the permitting process for oil and gas activities and specifies that a person
must not carry out an oil and gas activity unless the person holds a permit that gives the
person permission to carry out that oil and gas activity, or the person is required to carry
out that oil and gas activity by an order issued by an official (as per Section 49 of the
act).
Authorizes the commission (BC OGC) to impose conditions on the permit that the
commission considers necessary (can include conditions that maintain public safety and
health, see Section 111 of the Act).
Specifies that a permit holder or a person carrying out oil and gas activities and related
activities must:
o minimize damage and disturbance to the site
o minimize waste
o prevent spillage
o promptly report any damage or malfunction likely to cause spillage that could be
a risk to public safety or the environment
Requires that permit holders carry out actions for the purposes of restoration or the
protection of public safety when permit, permission or authorization expires or is
cancelled or spent as per commission (BC OGC) orders.
In the case that spillage occurs, this act requires that the permit holder or person
carrying out oil and gas activities promptly:
o remedy the cause and source of the spillage
o contain and eliminate the spillage
o remediate any land or body of water affected by the spillage
o if the spillage is a risk to public safety or the environment, report the location and
severity of the spillage and any damage or malfunction causing or contributing to
the spillage.
This Act also specifies a number of requirements with respect to hydraulic fracturing that
are intended to protect groundwater from contamination.
The regulations of this act relevant to the prevention of human health impacts associated
with oil and gas activities include: the Drilling and Production Regulation, the Emergency
Management Regulation, the Environmental Protection and Management Regulation,
the Geophysical Exploration Regulation, and the Pipeline and Liquefied Natural Gas
Facility Regulation.
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Public Health Act
•
•

•

Facilitates the planning and delivery of core public health functions required (for a
specific issue or within specific geographic area) to identify and address the health
needs within the population.
The roles and responsibilities of the Province’s Medical Health Officers are governed by
the Public Health Act. These individuals are responsible for monitoring the health of the
population in a designated area (e.g., NE BC), advising authorities and local
governments within the designated area on public health issues, along with relevant
bylaws, policies and practices respecting those issues. Medical Health Officers are
available to engage with the public and to address health concerns, including those that
may relate to specific industrial activities in a region.
The Public Health Act describes the general and specific powers of the responsible
person(s) (e.g., Provincial Health Officer, Medical Health Officers and/or Environmental
Health Officers) with respect to health hazards and contraventions and emergencies.

Transport of Dangerous Goods Act
•

Specifies that a person must not handle or transport dangerous goods unless safety
requirements are met and all containers, packaging, road vehicles and rail vehicles
comply with the applicable prescribed safety standards and display the applicable
prescribed safety marks.

Transportation Act
•

Under the Provincial Public Undertakings Regulation and the Tunnel Transportation of
Dangerous Goods Regulation of this act, limitations are specified regarding the
transportation of explosives, flammables, corrosives and other dangerous goods across
specific bridges or through specific tunnels in BC.

Water Act 2
•
•

This act describes BC regulations with respect to licensing, diversion and use of water
from streams in BC. The purpose and scope of water management plans and issues
related to wells and ground water protection are also discussed.
The regulations of this act with potential application to the protection of human health
(from the oil and gas industry) are the Ground Water Protection Regulation and the
Water Regulation.

Water Protection Act
•

This act describes prohibitions against BC water removal and large scale transfers
between major watersheds, and describes licensing requirements for water removal.

2

Note that this review does not include the Water Sustainability Act, which received Royal Assent on May 29, 2014
and is expected to come into force in 2015. Initially, the current Water Act will remain in force concurrently with the
Water Sustainability Act to maintain continuity of business. However, over time the Water Act will be repealed and
replaced by the Water Sustainability Act.
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Workers Compensation Act
•

2.2

Describes safe work procedures for workers in the oil and gas industry, e.g. control of
static electricity, smoking restrictions, control of other ignition sources, and presence of
fire extinguishers.
Federal Statutes and Regulations

Canadian Environmental Protection Act
•

•

•

This act contains provisions with respect to pollution prevention, controlling toxic
substances, controlling pollution and managing wastes, protection of the marine
environment from land-based sources of pollution, and control of movement of
hazardous waste, hazardous recyclable material and prescribed non-hazardous waste
for final disposal.
Additionally, environmental matters related to emergencies are addressed, where
‘environmental emergency’ means (a) an uncontrolled, unplanned or accidental release,
or release in contravention of regulations or interim orders made under Part 8 of this Act,
of a substance into the environment, or (b) the reasonable likelihood of such a release
into the environment.
Key regulations of this act that will undergo further consideration in this review include:
the Environmental Emergency Regulations, the Export and Import of Hazardous Waste
and Hazardous Recyclable Material Regulations, the Interprovincial Movement of
Hazardous Waste Regulations, and the Storage Tank Systems for Petroleum Products
and Allied Petroleum Products Regulations.

National Energy Board Act
•

•

This act describes the roles and responsibilities of the National Energy Board. As
Canada’s federal energy regulator, the NEB regulates both international and
interprovincial aspects of the oil and gas industry. The NEB act describes the basic
requirements with respect to licensing, construction, and inspections under the purview
of the National Energy Board for a number of oil and gas activities including production,
construction and operation of pipelines, and oil and gas exports and imports.
The regulations that fall under this act with the most relevance to the protection of
human health from oil and gas activities are the National Energy Board Onshore Pipeline
Regulations (SOR/99-294) and the National Energy Board Processing Plant
Regulations (SOR/2003-39).

Railway Safety Act
•

The objectives of this Act include the promotion of the safety and security of the public
and railway personnel, and the protection of property and the environment in railway
operations.
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Transportation of Dangerous Goods Act
•
•
•

Under this act, dangerous goods may not be transported unless the means of
containment and means of transport comply with all safety standards described under
the associated regulations and display all applicable safety marks.
This Act also describes requirements for an approved emergency response plan and an
approved security plan before dangerous goods can be transported.
Of the regulations that fall under this act, the ones with the most applicability to the
protection of human health from oil and gas activities are the Transportation of
Dangerous Goods Regulations (SOR/2001-286), which reiterate the requirements for an
adequate emergency response assistance plan as well as describe the need for
adequate training for employees.
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3.0

LINKAGES BETWEEN THE EXISTING REGULATORY
FRAMEWORK FOR OIL AND GAS DEVELOPMENT IN BC
AND ISSUES RELEVANT TO PUBLIC HEALTH

The Screening Level Risk Assessment (SLRA) prepared by Intrinsik identified a number of
specific scenarios to undergo further evaluation as part of this regulatory review (Table 3.1).
Each scenario can be associated with a type of oil and gas activity and system (e.g., drilling
well, producing well, tank storage, pipeline, etc.) as well as different oil and gas products that
may vary in their composition, physical and chemical properties, emission rates, and their
transportation and disposition in the environment. All of these factors may affect the nature of
the risk. Therefore, knowledge and consideration of these factors is needed in order to assess
the effectiveness of the existing regulations and to provide commentary on ways in which the
regulatory framework could be strengthened in order to minimize health risks from these
activities.
This section provides further discussion of the extent to which the existing regulatory framework
is protective of potential risk to human health for those scenarios identified in the SLRA.
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Table 3.1

Summary of Scenarios from the SLRA to be Evaluated in the Regulatory
Review

Potential Emission Source

Scenario

Air Emission Scenarios
1. Emergency Flaring

Gas Processing Plants (Emergency Flaring, Scenario 1-3 in the SLRA)
Production Facilities (Emergency Flaring, Scenario 2-3 in the SLRA)

2. Routine Flaring

3

Gas Processing Plants (Flaring, Scenario 1-2 in the SLRA)
Production Facilities (Flaring, Scenario 2-1 in the SLRA)
Well Drilling (Clean up and Testing, Scenario 3-1 in the SLRA)

3. Fugitive Leaks

Fugitive leaks were not explicitly evaluated as separate scenarios in the SLRA air
matrix.
Small fugitive gas leaks from wells, pipelines, batteries and metering buildings emit
small amounts of hydrocarbon products from seals, pumps and flanges due to wear,
damage, manufacturing flaws, poor design or installation.

4. Emissions from Well Site
Activities

When wells are drilled, put into service and connected to flow lines or pipelines, there
are a number of necessary activities that could result in emissions to the environment.

5. Uncontrolled Releases

Well drilling scenarios (Scenarios 3-3 to 3-6 in the SLRA)
Producing well scenarios (Scenarios 4-1 to 4-4 in the SLRA)
Non-producing well scenarios (Scenarios 5-1 to 5-4 in the SLRA)
Pipeline leaks and ruptures (Scenarios 6-1 to 6-10 in the SLRA)

Water Emission Scenarios
1. Operational Sites

Exploration
Construction
Conventional drilling
Hydraulic fracturing
Production
Processing

2. Historical Sites (“Legacy
Issues”)

In-ground fluid pits and flare system overflows
Unlined storage tank areas
Onsite disposal facilities

3. Transportation and
Storage of Products and
Wastes

Pipeline leaks
Spills

3

Note, British Columbia’s goal as stated in the Energy Plan is to eliminate all routine flaring (continuous flaring of gas
that is not required for safety or environmental purposes and is economical to conserve) at oil and gas producing
wells and production facilities by 2016.
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3.1

Air Emission Scenarios

The province of BC has established a suite of non-statutory (i.e., not legally binding) ambient air
quality objectives that may be used for permitting purposes, to help guide decisions on
environmental impact assessments and authorizations, and inform regulatory development
(Table 3.2, Table 3.3). These objectives are also considered when evaluating applications for
waste discharge permits for oil and gas activities required under the Waste Discharge
Regulation of the provincial Environmental Management Act and oil and gas activity permits
under the Oil and Gas Activities Act (see Section 2.1). Air emissions from permitted oil and gas
activities in BC (i.e., including all air emission scenarios identified in the SLRA) should not result
in exceedances of the ambient air quality objectives. Additionally, when making decisions on
emissions permits, the BC OGC may choose to apply more stringent guidelines from other
jurisdictions (such as those included in Table 3.2 and Table 3.3).
As shown in Table 3.2 and Table 3.3, BC’s air quality objectives are generally comparable to
those set in other jurisdictions and/or recommended by key public health and environmental
agencies, with a few notable exceptions. For example, BC’s use of three separate levels of
acceptable air quality concentrations appears to be out of date, as it is generally no longer
applied in other jurisdictions. Supporting documentation (i.e., written justification) for a given
health or environmental effect for each of the three BC pollution control objectives is not
available and there is clear guidance offered on the appropriate objective to be adopted in
specific situations. Therefore, the Province should re-evaluate its use of the multi-level approach
and consider adopting a single value per contaminant averaging period. It is worth noting that
communication with BC OGC staff indicates that it is standard practice for them to review
technical assessment reports for waste discharge permits using the BC Level A air quality
objectives, even though there is no written policy that dictates this.
The available acute air quality standards in BC for NO2 (1 h and 24 h) are notably higher than
guidelines provided by some other jurisdictions/agencies (Table 3.2). A similar discrepancy is
noted between the BC 1 h and 24 h acute air quality values for SO2 in comparison to the United
States Environmental Protection Agency (US EPA) and World Health Organization (WHO)
short-term air quality guidelines, respectively (Table 3.2). This is particularly relevant to this
review as NOx and SO2 are among the most common air contaminants emitted from oil and gas
activities. It is outside the scope of this review to investigate the scientific basis of each of these
guidelines in order to evaluate which is the most appropriate health-based guideline.
It is important to note that, based on discussions between members of the study team and
personnel at the BC Ministry of Environment (MOE), the Province is committed to updating its
air quality objectives for NO2 and SO2. Additionally, when making decisions on emissions
permits, the BC OGC may choose to apply more stringent guidelines than the BC air quality
objectives on a case-by-case basis.
There are also several other common contaminants of concern from oil and gas activities for
which BC currently has no ambient air quality objectives (e.g. benzene). Although it is
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recognized that not all contaminants can be documented with objectives, it is recommended that
BC develop provincial guidelines for air quality contaminants such as benzene 4.
In the process of reviewing existing air quality guidelines and developing new guidelines for
contaminants with particular relevance to oil and gas activities, BC should follow their own
stated provincial framework for developing air quality objectives (see
http://www.bcairquality.ca/reports/pdfs/aqo-framework-information-sheet.pdf). This framework
specifies that air quality objectives should reflect a science-based evaluation of the potential for
adverse health effects as well as applicable economic, technical, ethical, social, legal, ecological
and achievability considerations. As long as BC ensures that their air standards are kept up to
date and remain health based, they should provide a good metric to ensure health protection.

4

Note, although BC has no ambient air quality objective for benzene, the Province has put operational requirements
in place to reduce and manage benzene emissions from glycol dehydrators as per the CAPP Best Management
Practices for Control of Benzene Emissions from Glycol Dehydrators (CAPP 2006a). See Section 3.1.2 for details.
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Table 3.2

Comparison of BC Air Quality Guidelines (Acute) with those Adopted in Related Jurisdictions and/or
Recommended by Relevant Public Health and/or Environmental Agencies (µg/m3)

Contaminant

Short-Term
Avg. Period

CO

Formaldehyde

NO2

PM2.5
SO2

15 min

Canadian Provinces

Canada

United
States

BRITISH
COLUMBIA

ONTARIO

ALBERTA

Metro
Vancouver

Canadian
Ambient Air
Quality
Objectives

CALIFORNIA

-

-

-

-

-

-

30 min

-

1h

14,300
b
28,000
c
35,000

6,000

8h

a

h

-

-

-

15,000

5,500
b
11,000
c
14,300

-

6,000

30 min

-

-

-

1h

60
e
370

-

65

24 h

-

65

a

d

h

f

400
l
(200)

f

200

1h

400
g
1,000

24 h

2,00
g
3,000

24 h

25

10 min

-

1h

450
b
900
c
1,300

3h

375
b
665

24 h

160
b
260
c
360
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Canadian
Municipality

n

h

-

h

300

h

-

-

30

h

h

-

h

h

690
l
(196)

h

a

-

a

275
l
(20)

450

h

125

h

100,000

-

-

h

-

23,000

k

40,000

k

30,000

j

10,000

h

-

10,000

k

10,000

k

10,000

j

-

-

-

-

100

-

-

-

-

-

-

-

-

-

-

340

-

-

-

28 (2015)
27 (2020)

35

-

-

-

660

-

-

-

105

25

h

450

h

125

h

k

k

188

200

-

i

25

k

k

j

i

35

j

60,000

-

200

h

-

30,000

-

a

Other National and
International HealthBased Regulations
US EPA
WHO

j

500
i

196

-

-

-

-

20

j

j

j
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Contaminant

O3

Short-Term
Avg. Period

Canadian Provinces

Canadian
Municipality

Canada

United
States

ALBERTA

Metro
Vancouver

Canadian
Ambient Air
Quality
Objectives

CALIFORNIA

160

160

h

-

180

k

-

h

126 (2015)
124 (2020)

137

k

147

100

-

-

-

-

-

-

-

-

-

BRITISH
COLUMBIA

ONTARIO

1h

100
160
300

165

8h

123

-

-

126

24 h

30
50

-

-

-

-

10 min

-

m,n

1h

7
b
28

m

24 h

3
b
6

H2S

13

h

-

-

-

-

a

14
n
7

14

-

-

42

a

-

4

-

-

-

Notes:
ALBERTA refers to the Alberta Environment and Sustainable Resource
Development (2013)
BRITISH COLUMBIA refers to British Columbia Ministry of the Environment (2013)
CALIFORNIA refers to California Air Resources Board (2013)
Canadian Ambient Air Quality Objectives refers to CCME (2012)
Metro Vancouver refers to Metro Vancouver (2011)
ONTARIO refers to the Ontario Ministry of the Environment (2012)
US EPA refers to the United States Environmental Protection Agency (2006, 2010,
2011 and 2014)
WHO refers to the World Health Organization (2000, 2006 and 2010)
− = Not available
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a
b
c
d
e
f
g
h

Level A BC MOH Pollution Control Objective
Level B BC MOH Pollution Control Objective
Level C BC MOH Pollution Control Objective
Action Level
Episode Level
MAL - Maximum Acceptable Level
MTL - Maximum Tolerable Level
AAQO – Ambient Air Quality Objective

k

i
j
k
l

m
n

Other National and
International HealthBased Regulations
US EPA
WHO

-

i

j

NAAQS – National Ambient
Air Quality Standard
AQG – Air Quality Guideline
Air Quality Standard
OMOE requires the use of
the WHO value for health
evaluation
Pulp, paper and paperboard
mills
Other facilities

Page 13
August 2014

FINAL
Review of Regulatory Framework
Phase 2 Human Health Risk Assessment of
Oil and Gas Activity in Northeastern British Columbia

Table 3.3

Comparison of BC Air Quality Guidelines (Annual Average) with those Adopted in Related Jurisdictions
and/or Recommended by Relevant Public Health and/or Environmental Agencies (µg/m3)

Contaminant

CO
Formaldehyde
NO2
PM2.5
SO2
O3
H2S
Notes

Canadian Provinces
BRITISH
COLUMBIA

ONTARIO

ALBERTA

a
60
b
8
c
6
d
25
e
50
f
80
d
30
-

-

b
45
-

-

20

-

-

b

Canadian
Municipality
Metro
Vancouver

Canada

United States

Canadian
Ambient Air
Quality
Objectives

CALIFORNIA

b
40
b
8
b
6
b
30

g
10 (2015)
g
8.8 (2020)

g
57
g
12

g
100
g
12

h
100
h
40
h
10

-

-

-

-

-

-

-

-

-

ALBERTA refers to the Alberta Environment and Sustainable Resource Development (2013)
BRITISH COLUMBIA refers to British Columbia Ministry of the Environment (2013)
CALIFORNIA refers to the California Air Resources Board (2013)
Canadian Ambient Air Quality Objectives refers to CCME (2012)
Metro Vancouver refers to Metro Vancouver (2011)
ONTARIO refers to the Ontario Ministry of the Environment (2012)
US EPA refers to the United States Environmental Protection Agency (1991, 2010, 2011, 2012 and 2014)
WHO refers to the World Health Organization (2000, 2006 and 2010)
− = Not available
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a
b
c
d
e
f
g
h

Other National and International
Health-Based Regulations
US EPA
WHO

MDL – Maximum Desirable Level
Annual Objective
Annual Planning Goal
Level A BC MOH Pollution Control Objective
Level B BC MOH Pollution Control Objective
Level C BC MOH Pollution Control Objective
Annual Standard
Annual Guideline
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3.1.1

Flaring, Venting and Fugitive Emissions (Air Emission Scenarios 1 to 3)

This section discusses Air Emission Scenarios 1 to 3 as identified in Table 3.1.
In addition to the permitting requirements under the Waste Discharge Regulation of the
provincial Environmental Management Act, these activities are regulated at the provincial level
under the Drilling and Production Regulation of the British Columbia Oil and Gas Activities Act.
Specifically, Part 7 (Safety, Security and Pollution Prevention) of this regulation contains
restrictions with respect to venting and fugitive emissions. It also provides rules with respect to
flaring limits, flaring notification and reporting, and flaring performance requirements. Regulatory
requirements and guidance for flaring, incinerating, venting and fugitive emissions are also
summarized in the BC OGC Flaring and Venting Reduction Guideline (BC OGC, 2013a).
With respect to venting (i.e., direct and intentional emissions to the atmosphere of hydrocarbon
or CO2 gas), the Drilling and Production Regulation stipulates that venting is permitted only
when the gas heating value, volume, or flow rate is insufficient to support stable combustion.
Venting must also be conducted in a manner that does not constitute a safety hazard, does not
cause off-site odours, and minimizes both the quantity and duration of the venting. These
requirements appear to limit the potential for intentional venting to impact the health of those in
surrounding communities; however, the regulation provides no further description as to what
constitutes a “safety hazard”.
The regulation also seeks to minimize fugitive (unintentional) emissions. For example, a facility
permit holder must have an adequate fugitive emissions program in place. It is stated in
Section 8.6 of the BC OGC Flaring and Venting Reduction Guideline (BC OGC, 2013a) that the
fugitive emissions program must meet or exceed the CAPP Best Management Practice for
Fugitive Emissions Management (CAPP, 2007). Additionally, a well permit holder is required to
monitor each well for potential surface casing vent flows (during completion, during regular
maintenance throughout the life of the well and during abandonment of the well). It is specified
that these surface casing vent flows must be eliminated if they present an immediate safety or
environmental hazard or an occurrence of gas migration. Details are provided in the BC OGC
Well Completion, Maintenance and Abandonment Guideline (BC OGC, 2014) that define what
constitutes a “serious surface casing vent flow” as well as “serious gas migration”. Additional
details are provided in this guideline regarding testing and reporting of surface casing vent
flows, surface casing vent flow repairs, and testing for gas migration. Overall, these restrictions
are intended to generally minimize fugitive emissions. This was described further in
Section 4.2.4 of the SLRA.
Flaring limits in the Drilling and Production Regulation indicate that the duration of quantity of
gas flared must be minimized, and provides strict limitations on when flaring is permitted.
Generally, flaring is only permitted for emergency purposes or for drilling and completions
activities. Exceptions are permitted at a well if flaring is required for a workover or maintenance
activity. The cumulative quantity of gas flared should not exceed 50,000 m3 in a single year and
permission to flare has to be included in the well permit. Likewise, exceptions are permitted at a
facility if the flaring is required for maintenance and permission to flare is included in the facility
permit. Flaring for the purposes of well clean up and testing are only permitted in the case of
certain historical permit holders; in this case the cumulative quantity of gas flared must not
exceed 400,000 or 600,000 m3 (depending on whether it is a development or exploratory well,
respectively). Given that flaring must be included in the well permit, this process is also subject
Prepared for: BC MoH
Project 10710
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to BC OGC review under the Oil and Gas Activities Act, which means that additional conditions
to maintain public safety and health may be applied by the Commission in the permitting
process.
For flaring, the Drilling and Production Regulation also outlines requirements for notification and
reporting. The permit holder is required to notify the BC Oil and Gas Commission at least
24 hours before planned flaring (for events where quantity of gas exceeds 10,000 m3), and
within 24 hours if an unplanned flaring event of that magnitude occurs. Records must be kept of
all flaring activities, and the quantity of gas flared must be reported within 60 days of completing
the operation. Furthermore, flaring performance requirements are described in the regulation.
These performance requirements specify that: flare stacks must be adequately anchored; that
unsupervised flare stacks where intermittent flaring may occur are equipped with an adequate
auto-ignition system; and, that flaring does not result in the emission of black smoke.
Additionally, if the H2S content of the gas to be flared exceeds one mole percent, the flare
stacks must have a height of at least 12 m. Further, unsupervised flare stacks where continuous
flaring will occur must be equipped with a flame-out detection device with operation shut down
capability that provides an immediate alarm to the permit holder. Note, the Flaring and Venting
Reduction Guideline (BC OGC, 2013a), specifies that if operations result in off-lease odours,
odour complaints, or visible emissions (e.g. black smoke), permit holders must modify or
replace existing flares or incinerators. As is the case for venting and fugitive emissions, these
regulations serve to minimize risks to human health (see Section 4.2.3.1 of SLRA).
On federal lands, these activities are regulated under the Canada Oil and Gas Drilling and
Production Regulations of the Canada Oil and Gas Operations Act. Under Part 8 (Production
Conservation) of these regulations, it is specified that no operator shall flare or vent gas unless
they have received an approval from the National Energy Board for the purpose of a formation
flow test or it is necessary to do so because of an emergency situation. Should one occur, the
National Energy Board must be notified (as soon as the circumstances allow) of the occurrence
and of the amount flared or vented.
As with the provincial regulations, the operator must be able to demonstrate ongoing
compliance with the air quality objectives (or national air quality standards) during normal
operations or plant upsets with flaring on federal lands. The implementation of the federal Air
Quality Management System requires that all levels of government work together to ensure that
air quality standards will be achieved. Further, initiatives like the Multi-Sector Air Pollutants
Regulations are expected to have a positive influence on emissions controls.
3.1.2

Emissions from Well Site Activities (Air Emission Scenario 4)

When wells are drilled, put into service and connected to flow lines or pipelines, there are a
number of necessary activities (e.g., well drilling, well preparation for production by lining,
perforating and fracturing, tie-in to the pipeline, re-fracturing and completions, and well bore
cleaning and swabbing) that rely on the use of heavy equipment powered by large diesel
engines. Generally, these are relatively short term activities that tend to be limited to periods of
days, weeks, or in some cases, a few months. During the period of time that these activities
occur, the diesel engines used may produce emissions of chemical compounds such as oxides
of nitrogen (NOX), fine particulate matter (PM2.5), carbon monoxide (CO) and hazardous air
pollutants like benzene, toluene, acrolein, acetaldehyde and formaldehyde.
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For both large and small oil and gas operations (as defined in Section 2.1), the permitting
requirements under the Waste Discharge Regulation of the provincial Environmental
Management Act described in Section 3.1 apply. Therefore, there is an expectation that the
permit requirements will ensure that impacts to ambient air quality are limited such that the air
quality objectives presented in Table 3.2 and Table 3.3 are not exceeded. This was described in
Section 4.2.5 of the SLRA.
Additionally the Oil and Gas Waste Regulation of the provincial Environmental Management Act
applies for onsite activities at certain ‘small oil and gas operations’ (see Section 2.1). This
regulation provides specific guidelines with respect to hydrogen sulphide (H2S) and nitrogen
oxide (NOX) emissions at the defined facilities. For H2S, the regulation specifies that the
operator of a piece of equipment or facility must ensure that the one hour average ambient
ground level concentration of H2S due to the discharge of air contaminants from that equipment
or facility does not exceed 10 parts per billion (ppb) by volume at the perimeter of the property
on which the equipment or facility is located. Furthermore, during filling, cleaning, or storage of a
tank, any discharge from a tank vent must be made in such a manner or location that the
discharge does not expose a person to objectionable odours at the perimeter of the property on
which the tank is located. During transportation of product from a tank, any discharge from a
tank vent must: (a) not exceed a concentration of H2S of 10 parts per million (ppm) as measured
at the point of discharge; and, (b) be made in such a manner or location that the discharge does
not expose a person to objectionable odours. Odours are managed via design review at the
application stage to identify and evaluate potential odour sources, compliance inspections, and
complaints.
For oxides of nitrogen (NOX), it is specified that all compressor drivers, oil pump drivers, and
electricity generator drivers with a rated power greater than 100 kilowatts installed after
January 1, 2006 meet the maximum NOX emission requirements described in Table 3.4. NOx is
the limiting contaminant for these drivers as sulphur content is typically low in the fuel and SO2
emissions would be much lower by comparison.
Table 3.4

Nitrogen Oxide Emission Standards

Fuel Used to Power Prime Mover
Natural Gas

Maximum Nitrogen Oxide Emitted
(NOX as NO2, grams per kilowatt hour)
2.7

Natural gas/liquid fuel combinations

6.7

Liquid fuel

10.7

Notes:
1
The calculation method to convert NOX to nitrogen dioxide (NO2) must be as accepted by a Director.
2. These requirements do not apply to drivers that are operated less than 200 hours per calendar year.

For benzene, BC has implemented benzene reduction requirements for operators of glycol
dehydrators that are in compliance with the CAPP Best Management Practices for Control of
Benzene Emissions from Glycol Dehydrators (CAPP, 2006a). Specifically, in order to reduce
and manage benzene emissions from glycol dehydrators in British Columbia, operators must
comply with the following requirements:
•

When evaluating dehydration requirements in order to achieve the lowest possible
benzene emission levels, operators must use the Decision Tree Process in Appendix A
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•
•

of the Benzene Control BMP and retain appropriate analysis documentation for review
by the Commission.
Operators must follow the public consultation process outlined in the Benzene Control
BMP (CAPP, 2006a).
Operators must ensure that all their dehydrators meet the benzene emissions limits
shown in Table 3.5.

Table 3.5

Benzene Reduction Requirements from Glycol Dehydrators

Date of Installation or Relocation

Benzene Emissions Limit

Prior to January 1, 1999
a) Greater than 750m to the nearest
permanent resident or public facility

5 tonnes/yr

b) Less than 750m to the nearest a
permanent resident or public facility

3 tonnes/yr

January 1, 1999 to June 30, 2007

3 tonnes/yr

After June 30, 2007

1 tonne/yr

In meeting these benzene reduction requirements (found in Appendix F of the Facility
Application and Operations Manual (B.C. OGC, 2014b), operators must also ensure that:
•
•
•

If more than one dehydrator is located at a facility or lease site, the cumulative benzene
emissions for all dehydrators must not exceed the limit of the oldest dehydrator on site
(modifications may be required to existing units to meet the site limit).
Any new or relocated dehydrators added to an existing site with dehydrators must
operate at a maximum benzene emission limit of 1 tonne/yr or less.
The cumulative benzene emissions must not exceed the limit of the oldest dehydrator on
site. For dehydrators that are only in operation for a portion of the year, the benzene
emission rate must be prorated.

Operators must complete a DEOS (Dehydrator Engineering and Operations Sheet), located in
Appendix B of the Benzene Control BMP, to determine the benzene emissions from each
dehydrator. The sheet must be posted at the dehydrator for use by operations staff and
inspection by the Commission. The DEOS must be revised once each calendar year or upon a
change in operation status of a dehydrator.
Therefore, the existing regulations are expected to limit permitted emissions of H2S, NOX, PM2.5,
CO and other hazardous air pollutants like benzene, toluene, acrolein, acetaldehyde and
formaldehyde, which should be protective of human health in surrounding communities.
3.1.3

Uncontrolled Releases (Air Emission Scenario 5)

The purpose of this section is to:
•
•

Address potential air emissions resulting from an uncontrolled release event such as a
pipeline failure or well blowout.
Discuss the nature of the hazards associated with such release events such as toxicity,
flammability, heat radiation and over pressure.
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•

Comment on how safety is managed in NE BC (i.e., how such events are responded to
and mitigated).

A range of volatile hydrocarbon and other products associated with oil and gas activities may be
accidentally released into the environment. Typical products include oil, natural gas, oilemulsion and produced water. All of these products may contain varying concentrations of
hydrogen sulphide (H2S). The nature of a hazard depends on the rate and duration of the
uncontrolled release event, the composition and physical properties of the product (e.g.,
viscosity and volatility), its storage conditions, and the method of transportation used.
•
•

•

Low viscosity, highly volatile products will tend to flash
5
when released from storage conditions to the environment resulting in gaseous
releases to the air which may contain small amounts of entrained liquids that will rain out
or be carried and evaporate in the dispersing plume. Products that are released as a gas
or that evolve into gas tend to result in short-term events of a transient nature (i.e.,
starting at a high release rate and declining during the event). Air emissions for
uncontrolled accidental release events are highly dependent on the meteorological
conditions (e.g., atmospheric stability, wind speed and direction).
High viscosity/less volatile fluids tend to remain as liquids when spilled, and may evolve
small amounts of hydrocarbon gas.

Uncontrolled releases of hydrocarbons to the atmosphere represent a potential public safety risk
from: exposure to heat radiation from burning product following ignition; direct exposure to flame
following delayed ignition of a gaseous release; overpressure effects following an explosion;
and/or, toxic effects, such as those related to exposure to H2S contained in natural gas during
an unignited release.
As noted in the SLRA, while uncontrolled release events have the potential to result in direct
and significant adverse outcomes to people and the environment (in the short term and in the
immediate vicinity of a release), these events are infrequent and short-term and will not
materially contribute to health outcomes considered on a regional basis.
Public safety is primarily addressed by reducing risks of permanent injuries or fatalities through
the prevention of accidents, and through the reduction and mitigation of the effects of
exposures. This includes:
•
•
•

Good engineering design, construction and operational codes and practices.
Effective emergency response planning, preparedness and response.
Land-use planning and setback requirements to reduce the risk to people near
hazardous facilities.

Prevention of uncontrolled release events is legislated by the requirement for specific
engineering measures and adequately trained personnel under the Drilling and Production
Regulation and the Pipeline and Liquefied Natural Gas Facility Regulation of the Oil and Gas
Activities Act (provincial). For example, the Drilling and Production Regulation describes
detailed requirements for obtaining well permits and exemptions; well position, spacing and
targets; well operations, abandonment, plugging and restoration; well and other data
5

The terminology 'flash' refers to liquids that undergo a phase change or boil from liquid phase to a gaseous phase.
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requirements; safety, security and pollution prevention; well production operations; and storage
reservoirs. Similarly, the Pipeline and Liquefied Natural Gas Facility Regulation (BC OGC 2010)
sets out provisions for the design, construction, operations, inspections and maintenance
programs (including integrity management programs) by which pipelines will be permitted. All of
these provisions must meet Canadian Standards Association (CSA) requirements. For pipelines
that transport fluids containing H2S, this regulation stipulates that documentation is required that
identifies the fluid composition and the potential volumes that may be released during an
emergency. Both the Drilling and Production Regulation and the Pipeline and Liquefied Natural
Gas Facility Regulation specify the need to identify an emergency planning zone (EPZ) around
wells, facilities; and pipelines. The EPZ is the geographical area within which the potential for
immediate danger to the life or health of a person could exist in the event of a release of a
hazardous material from that well, facility or pipeline. Operators are also required to develop
and maintain an adequate emergency response plan (ERP) with respect to the EPZ and to
respond to any emergency in accordance with that ERP. The Pipeline and Liquefied Natural
Gas Facility Regulation also describes additional operational and design safety measures that
must be put in place for wells with sour production or with an established EPZ.
Emergency response requirements applied to uncontrolled release events are also regulated
under the Spill Reporting Regulation of the Environmental Management Act (provincial) and the
Emergency Management Regulation of the Oil and Gas Activities Act (provincial). The Spill
Reporting Regulation specifies that any unauthorized release of a substance in an amount
equal to or greater than the amount listed in Column 2 of the Schedule (available at
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/46_263_90) opposite that
substance in Column 1 (e.g., 10 kg for flammable gases other than natural gas; 100 L for
flammable liquids, 5 kg or 5 L for toxic substances, etc.) is considered a spill and must be
reported. Additionally, this regulation specifies that the person who had possession, charge or
control of the spilled substance immediately prior to the spill must take all reasonable and
practical action to stop, contain, and minimize the effects of the spill.
Plans describing what specific actions would take place (i.e., ‘Emergency Response Programs’)
are required under the Emergency Management Regulation. Aspects of the emergency
response programs discussed in the regulation include hazard planning distance calculations,
incident classification and emergency communication systems.
Emergency planning zone distances, defined in Section 5 of the Emergency Management
Regulation, specifically reference sour fluids 6. New regulation expected to come into force
effective October 1, 2014, will differ from the existing regulation as it will require an applicant or
permit holder to determine hazard distances for all hazards that pose a potential public safety
threat beyond a facility boundary or pipeline right-of-way. The potential hazards to be evaluated
will include toxicity, flammability, overpressure and heat radiation that may result following an
accidental release of hydrocarbon product.
Existing provisions for establishing emergency planning zones and setback distances for sour
wells, sour gas, and sour oil emulsion pipelines are found in Section 11 of the BC Oil and Gas
Handbook (BC OGC, 2003). While many provisions of the existing regulation will be supplanted
by new regulation, the calculation of emergency planning zones and setback distances for sour
product wells and pipelines is not expected to change.

6

Sour fluids refer to any fluid (gas, oil emulsion or liquid) mixture containing H2S.
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The existing regulation defines the method to be used to determine emergency planning zones
and setback distances for sour facilities. Section 11.2.3 of the handbook outlines minimum
separation distances between sour wells and pipelines from residential developments. A
separation distance or “setback” is the minimum distance that must be maintained between an
oil and gas facility and a dwelling, housing development, urban centre or public facility. As
shown in Table 3.6, these separation distances increase with increasing hazard distances (i.e.,
increasing well H2S release rates and increasing pipeline H2S release volumes) and with
population density. These setback requirements mirror those prescribed in Alberta by the
Alberta Energy Regulator (AER) in AER Directive-056, which were developed based on a risk
assessment conducted using methods and approaches developed at that time (Energy
Resources Conservation Board, 1979).
It is worth noting that Municipalities and Regional Districts in BC have not implemented
reciprocal setbacks as in Alberta. In Alberta, there is an obligation on the part of the oil and gas
industry to ensure that adequate setbacks are in place to ensure the safety of the public.
Likewise, there is a “reciprocal” obligation on the part of the Province’s Cities, Counties, Towns,
etc. that ensures that their development does not encroach on these setbacks. There is no such
reciprocal obligation on the part of the Municipalities in BC.
Table 3.6

Wells and Pipelines Setbacks from Residential and Other Developments as
Stated in the British Columbia Oil and Gas Handbook.

Level
Classification
1

Suspended /
Producing Wells
H2S Release Rate
3
m /s
≥0.01 - <0.3

H2S Release
3
Volume m /s
<300

2

≥0.3 - <2.0

≥300 - <2000

0.1 km for individual permanent dwellings or
unrestricted country development
0.5 km for urban centres or public facilities

3

≥2.0 - <6.0

≥2000 - <6000

0.1 km for individual permanent dwellings
0.5 km for unrestricted country development
1.5 km for urban centres or public facilities

4

≥6.0

≥6000

As specified by the BC OGC, but not less than Level 3

Sour Pipelines

Minimum Distance from Proposed Well to Various
Developments
0.1 km to any surface improvements

Source: Table 11-1 Summary of Minimum Distance Requirements Separating Proposed Sour Wells and Pipelines from
Residential and Other Developments. Section 11 - Emergency Planning and Requirements for Sour Wells, British Columbia Oil
and Gas Handbook

3.1.4

Comparison to Other Jurisdictions and Industry Recognized Best
Management Practices

As discussed in Section 3.1, the air quality objectives that have been adopted in BC are
generally comparable to air quality objectives in effect in related jurisdictions and/or the health
based standards recommended by key public health and/or environmental agencies (Table 3.2,
Table 3.3). Although there appears to be a need to update a number of the BC air quality
objectives based on the latest science, in general the objectives of other jurisdictions and
agencies are similar with respect to the protection of human health due to air quality issues.
However, the underlying regulatory framework adopted in order to maintain/achieve these air
quality objectives may vary significantly between different jurisdictions where oil and gas
activities occur. This section highlights some of the key differences and similarities in the
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legislative approach taken to minimize risks to human health due to air emissions from oil and
gas activities between BC and some related jurisdictions (i.e., Alberta, United States). Note,
there may be some discrepancies in terminology between jurisdictions (e.g., precise definitions
of ‘vented gas’); however, the discussion presented below should provide an overall qualitative
comparison of the level of regulation for various activities in different jurisdiction (or different
management practices).
The key features of the Alberta regulatory framework that are most pertinent to the protection of
human health from potential air emission scenarios from oil and gas activities are well described
in the Alberta Energy Regulator (AER) Directive 060: Upstream Petroleum Industry Flaring,
Incinerating, and Venting (AER, 2014) and Directive 071: Emergency Preparedness and
Response Requirements for the Petroleum Industry (AER, 2009). These documents are
generally comparable to the BC OGC Flaring and Venting Reduction Guideline (BC OGC,
2013a) and the BC OGC Emergency Response Plan Requirements (BC OGC, 2004),
respectively. Both the Alberta and BC guidelines are also reflective of best management
practices recommended by the Canadian Association of Petroleum Producers (CAPP, 2006b;
2008).
There are some minor differences between Alberta and BC, however. For example, although it
is assumed that oil and gas activities permitted under the BC Waste Discharge Regulation of
the Environmental Management Act should not result in exceedances of the BC ambient air
quality objectives (see Section 3.1); this is not explicitly stated in the Drilling and Production
Regulation of the BC Oil and Gas Activities Act that describes BC restrictions with respect to
venting, flaring and fugitive emissions. In contrast, Alberta’s Directive 060 explicitly states that
the intention of its requirements is to ensure compliance with the relevant provincial air quality
guidelines (i.e. Alberta Ambient Air Quality Objectives (AAAQO)).
The Alberta Energy Regulator recently conducted an inquiry into odours associated with heavy
oil operations in the Peace River area (2013). Several recommendations were made which were
adopted and have been integrated into oil and gas industry Directives (e.g., Directive 60) and
enforcement options. Some highlights are provided below and are proposed for consideration in
the context of this report. Although different oil and gas products are being developed in the
Peace River area of Alberta relative to NE BC, there are still regulatory issues that overlap and
that could be considered in BC as well. According to recent direction from the AER:
•
•

•
•
•
•
•

Odours need to be eliminated to the extent possible as they have the potential to cause
health symptoms of residents.
Development of hydrocarbon management protocol is required for upstream oil and gas
single or multi-point source venting and fugitive emissions such as casing gas vents,
thief hatches, compressor seal vents, dehydrator still column vents and truck loading
and unloading operations.
Typical odour emission sources include production, processing, transportation and
disposal of crude oil, bitumen, sludge, slop oil, condensate or natural gas.
Operational changes must be implemented to eliminate venting, flaring and conserve all
produced gas, where feasible.
Implement fugitive emission management plans with specific activities.
Ambient air quality objectives may be based on an effect that does not consider odour
detection thresholds which may be lower than the objective.
Developing more ambient objectives that are chemical specific may not be inclusive
enough to cover multiple contaminants.
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•
•
•
•
•

Implementing an odour-based concentration system based on human perception is the
most direct means to quantifying and enforcing acceptable ambient levels.
Current AER Directives are focused on H2S only with respect to odours yet there are
several hydrocarbons and other reduced sulphur species that create nuisance odour
effects – this is a significant regulatory gap.
With changes to the Alberta Environmental Protection and Enhancement Act (EPEA) to
enforce against odours and to direct operators to take remedial measures, this will
address the regulatory gap for other industrial sectors.
Enforcement action will consider land use, history of complaints, odour strength,
proximity to surface improvements and developments, odour frequency and duration.
Enforcement consequences include orders (e.g., shut-in, suspended operations,
remedial orders), new conditions to operate, administrative penalties and prosecutions.

A report prepared by Richardson et al. (2013) provides a thorough comparison of oil and gas
development regulation across 31 U.S. states with existing or potential shale gas development.
This report is relevant to the present jurisdictional comparison regarding air emission regulations
as it summarizes state by state variations with respect to flaring and venting in those 31 states.
With respect to venting, Richardson et al. (2013) reports that regulations vary considerably
across the U.S. amongst the 31 examined states. While certain states (Arkansas, California,
Georgia, Illinois, Indiana, Maryland, New Jersey, North Carolina, Vermont) have no apparent
regulations regarding venting (Richardson et al., 2013), other states allow venting under
restricted conditions. As examples, Colorado requires advance notice and approval, Louisiana
only allows venting if it can be shown that the prohibition causes economic hardship, and
Michigan allows venting only under approved conditions at a gas well that produces less than
5000 cubic feet per day. The Richardson et al (2013) report also indicates that venting is
banned in five states (Utah, North Dakota, South Dakota, Nebraska, and Louisiana); however,
further review of the regulations in these states indicates that this assessment is inconsistent
with present practices in these jurisdictions. For example, Utah regulations allow venting for a
broad number of activities (see Utah Administrative Code Rule R649-3-20) and as stated above,
Louisiana permits venting if the prohibition causes economic hardship. Finally, there are four
states (Kentucky, West Virginia, Pennsylvania, and Tennessee) with more ‘results-based’
directives requiring operators to minimize gas waste or avoid harm to public health.
Of the 31 states included in the Richardson et al. (2013) review, none of them prohibit flaring;
however, it is regulated in most (20 out of 31) of the states. Of these 20 states, only Colorado
requires advance notice and approval for flaring. Fifteen states provide some specific
restrictions regarding the amount of gas that may be flared, the location of flares and/or the
development phases during which gas may be flared (e.g., Montana requires that operators of
wells releasing any gas containing ≥ 20 ppm H2S to flare such gas; Louisiana allows gas to be
flared as long as open flames are screened to minimize detrimental effects to adjacent property
owners and are located >200 feet from any non-operations building; Michigan requires flares to
be >100 feet from a well or tank and > 300 feet from public or private structures or from any
other flammable or combustible material). The four remaining states (Pennsylvania, Utah, West
Virginia, and Kentucky) only provide requirements to minimize gas waste or avoid harm to
public health that, as described for similar regulations for venting, do not provide adequate
compliance/enforcement opportunities.
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3.1.5

Policy Measures for Further Consideration

This section summarizes a number of policy and regulatory measures that may warrant further
consideration by the Province of BC with respect to their potential to strengthen the Province’s
capacity to prevent and mitigate human health impacts from oil and gas activities (described in
detail above).
Air Quality Objectives and Air Quality Monitoring
•

Ensure that Air Quality Objectives are reviewed regularly with consideration of new
information on exposure and toxicity, public concerns, and regulatory decisions made by
other agencies as described in the BC Provincial Framework for Developing Provincial
Air Quality Objectives (http://www.bcairquality.ca/reports/pdfs/aqo-frameworkinformation-sheet.pdf). It is also recommended that this process be undertaken in a
more transparent and publicly accessible fashion such as that described by the Texas
Commission on Environmental Quality (TCEQ, 2012).

Flaring, Venting and Fugitive Emissions Performance Requirements
•

Existing restrictions with respect to venting and fugitive emissions, flaring limits, flaring
notification and reporting, and flaring performance requirements currently do not
explicitly reference the BC Ambient Air Quality Objectives. It would be valuable to clarify
the intent of the regulations to ensure compliance with these objectives as is specified in
the Alberta Energy Regulator Directive 060 (AER, 2014).

Emergency Management
Under Emergency Management Regulation forming part of the Oil and Gas Activities Act, permit
holders must establish EPZs that consider all hazards and must prepare and submit ERPs as
prescribed by the OGC or that are satisfactory to the OGC. Currently requirements outlining
standardized calculation methods for determining EPZs apply to sour product 7 wells and
pipelines only. Requirements for determining hazard extents and for establishing EPZs for
other hazardous products and systems are not specifically addressed. While it is expected that
emerging requirements will help clarify the hazards of concern and will assist in standardizing
the level of safety expected and delivered, it is noted that a range of approaches (qualitative
through quantitative) can be applied.
In order to ensure an equivalent level of safety from all permit holders, across the range of
hazards related to oil and gas activities, it is recommended that EPZs be determined using
consistent, quantitative hazard analyses methods and approaches. These methods and
approaches should reflect the current level of science and understanding of hazardous release
events and should reference consistent and acceptable hazardous endpoints.
Specific comments on the adequacy of the current methods applied to determining EPZs for
sour product wells and pipelines are provided below.

7

As outlined in schedules A through D of Emergency Management Regulation.
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•

The current methods used to the calculate EPZ distances for sour gas wells and
pipelines and for sour oil emulsion pipelines (referred to as the nomograph method)
considers only the H2S content of a product. The use of these approaches does not
properly account for the source conditions, the physical properties (i.e., density) of the
actual gas released, and/or the concentration exposure profiles.
o For sour well release events, the EPZ is determined by comparing the H2S release
rate to three equations that are a “best fit” of a curve representing the maximum
distance to an estimated exposure concentration of 100 ppm H2S (as calculated on a
3-minute average basis for a low wind speed of 2 m/sec and a stable atmospheric
condition (F stability)).
o For sour gas and sour oil emulsion pipelines, the methods used to determine an EPZ
distance consider only the volume of H2S gas contained between emergency
shutdown (ESD) valves at the maximum operating pressure, without regard to the
physics governing the transient depressurization of pipelines, and without
consideration of the relationship between failure size and ESD valve response times.
The volume of H2S released is referenced to a curve that represents an exposure to
an undefined H2S concentration, for an undefined exposure duration, and for an
undefined meteorological condition.
o Because the exposure concentrations and exposure times applied to the calculation
of EPZs for wells and for pipelines may be different, it is not possible to define a
common level of public safety protection afforded by these approaches.
o The use of current methods does not account for, or provide incentives to operators
to use, additional control devices and mitigation measures as a means of reducing
the calculated emergency planning zones to reduce the hazard extents (e.g.,
emergency shut-down or prompt ignition of uncontrolled well).
o The method used to the calculate EPZs for wells and pipelines in Alberta (the use of
the ERCBH2S Model) applies quantitative hazard analysis approaches that
appropriately account for source conditions for sour wells and pipelines considering
the physical properties of the gas over a range of potential failure scenarios, and
take into account H2S exposure concentration profiles. This approach allows the
regulator to be able to understand and establish a common level of public safety
protection represented by EPZ distances.

•

The use of an updated approach (based on currently accepted quantitative hazard
analysis methods) will provide a consistent level of public safety protection and a
consistent methodology that can be applied to the determination of hazard distances and
emergency planning zones for hazardous products and outcomes such as heat
radiation, flammability and overpressure for both sour and sweet products and systems.
o Currently a number of commercially available models are available that address the
range of systems and products. However, for the purposes of consistency and for
ease of application by operators, a standardized regulatory or industry based
approach should be considered.

Setbacks and Separation Distances
The separation distances previously presented in Table 3.6 were established in the early 1970's
on the basis of a rudimentary risk assessment conducted by the Alberta Energy Resources
Conservation Board (ERCB, now the AER). Since the introduction of these setback criteria,
there have been significant advances in the understanding and methods applied to quantitative
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risk assessment. Other risk criteria now provide an accepted methodology for considering
setbacks.
In order to provide an adequate and consistent level of public safety near oil and gas facilities,
wells and pipelines it is recommended that:
•

•

Setback provisions (i.e., separation distances) be re-examined and established on the
basis of the Major Industrial Accidents Council of Canada (MIACC) guidelines that were
originally developed in 1995 and later updated in 2008 by the process safety
management (PSM) division of the Chemical Institute of Canada/Canadian Society for
Chemical Engineering (CSChE) (Figure 3-1; CIC, 2008). When comparing the MIACC
guidelines to existing setback provisions as previously shown in Table 3.6, it is noted
that the implementation of these guidelines will in most cases result in an increase in
setback distance. When applying these guidelines to sweet gas systems, it is expected
that setbacks will be required where currently there are none.
Setback provisions should be fully reciprocal, wherein both the oil and gas industry and
BC’s municipalities subscribe to and establish land-use development definitions such
that these adhere to the setback guidance.

Figure 3-1

CSChE Modified MIACC Guidelines
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3.2

Water Emission Scenarios

Like air emissions, any releases to soil or water resulting from oil and gas activities will be
regulated under the Waste Discharge Regulation of the provincial Environmental Management
Act (see Section 2.1). Compliance with this regulation should ensure that permitted oil and gas
activities do not lead to impacts on soil or drinking water or environmental quality as a whole.
Furthermore, drinking water quality is protected under the Drinking Water Protection Act, which
requires that “a person must not (a) introduce anything or cause or allow anything to be
introduced into a domestic water system, a drinking water source, a well recharge zone or an
area adjacent to a drinking water source, or (b) do or cause any other thing to be done or to
occur, if this will result or is likely to result in a drinking water health hazard in relation to a
domestic water system.”
The Oil and Gas Activities Act provides the BC OGC with the authority to issue water
authorizations for short-term water uses, activities near surface water crossings, and
transportation across Crown land under the BC Water Act. The Oil and Gas Activities Act also
requires that permit holds minimize damage, disturbance and wastes to the sites under permit
and requires permit holders to prevent, report, remedy, contain and remediate any spillage
(wherein spillage includes any petroleum, natural gas, oil, solids or other substances escaping,
leaking or spilling from a pipeline, well, shot hole, flow line, facility, or any source apparently
associated with any of those substances.
Protection of water resources is also provided through the Drilling and Production Regulation,
which outlines requirements and restrictions on the location of oil and gas wells in relation to
water resources, as well as requirements for well construction. The Oil and Gas Waste
Regulation also provides for the protection of water resources by outlining a number of
requirements for the discharge, quality and management of waste products from the oil and gas
industry.
Several requirements are provided within the Environmental Protection and Management
Regulation for setback distances from water resources, as well as requirements for operators to
ensure that no adverse effects occur with respect to oil and gas operations on the quality and
quantity or flow of water to a waterworks or water supply well (with some exemptions allowed as
described in the regulation). Additionally, this regulation requires that the activity must not cause
a material adverse effect on the quality, quantity or natural timing of flow of water in an aquifer
and that no deleterious materials are deposited into a stream, wetland or lake (no exemptions).
3.2.1

Operational Sites (Water Emission Scenario 1)

As described in Table 3.1, potential water emission scenarios at operational sites include:
•
•
•
•

Exploration activities.
Well construction and drilling (conventional well drilling and hydraulic fracturing of
unconventional reserves).
Hydrocarbon production at individual wells and well pads.
Hydrocarbon processing at centralized facilities such as gas plants, compressor sites
and oil batteries.

Although there exists a heightened public awareness of issues related to hydraulic fracturing,
most risks and the relevant regulations applied to limit these risks are common to both
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conventional drilling and hydraulic fracturing. Therefore, these regulations will not be discussed
separately except where distinct regulations specific to hydraulic fracturing exist (e.g. issues
related to hydraulic fracturing fluids).
The key pieces of regulation in BC that relate to the protection of human health from various
activities at operational oil and gas sites are the Geophysical Exploration Regulation, the Drilling
and Production Regulation and the Environmental Protection and Management Regulation of
the Oil and Gas Activities Act. However, additional information on the practical implementation
of these regulations in BC is provided in BC OGC manuals and guidelines including the:
•
•
•
•
•
•
•
•
•
•

Environmental Protection and Management Guide
Geophysical Exploration Application Manual
Well Drilling Guideline
Facility Application and Operations Manual
Storage of Fluids from Hydraulic Fracturing Returns
Well Completion, Maintenance and Abandonment Guideline
Fracture Fluid Report Upload Manual
British Columbia Oil and Gas Handbook, Drilling Waste Management Chapter
Application Guideline for Deep Well Disposal of Produced Water/Non-Hazardous Waste
Well Permit Application Manual

A summary of some of the features of the applicable regulatory framework (i.e., legislation,
manuals and guidelines) is provided below, with particular focus on activities that directly or
indirectly relate to the protection of public health. This summary is not intended to represent a
complete, detailed analysis of all aspects of these documents. Instead, it is intended to highlight
those sections that are most relevant to the protection of human health.
Setbacks:
•

The Geophysical Exploration Regulation specifies that geophysical exploration in the
vicinity of any gas, oil or water pipeline or well, electric cable, transmission line, utility,
residence or other improvement must not damage or interrupt the use of that feature and
provides minimum setback distances between explosive or non-explosive geophysical
exploration activities and specific structures (distances range from 2 to 226 m,
depending on the type of activity and the type of structure; Table 3.7).

•

The Drilling and Production Regulation specifies distance setbacks between wells and
o rights of way or easements of any road allowance or public utility (40 m),
o permanent buildings, installation or works (100 m),
o places of public concourse (100 m), or,
o reservations for national defence (100 m).

•

Furthermore, if it is likely that an uncontrolled flow of oil, gas, brine or another fluid from
a well or facility could reach the natural boundary of a water body (i.e. due to proximity of
<100 m or specific site topography), the Drilling and Production Regulation specifies that
the permit holder must ensure that surface-control features are in place or that surfacecontrol measures have been taken to contain any escaping fluids.
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•

The Environmental Protection and Management Regulation specifies that well sites,
facility areas, pipeline or road rights-of-way cannot be located within:
o 100 m of where water is diverted by a waterworks or stored in a reservoir;
o 100 m of where water is diverted by a water well or the ground water capture
zone 8 for the water well, whichever is greater;
o The above requirements do not apply if the permit holder also holds the
authorization of the waterworks, water well, or water reservoir, or if an effective
mitigation plan is demonstrated.
As a result of this regulation, applicants are expected to identify all known waterworks
and water supply wells within 100 meters of the proposed operating area (excluding
geophysical applications) as part of the activity application (see the Environmental
Protection and Management Guide (BC OGC, 2013b)). For known waterworks, this
information can be obtained from the BC Geographic Warehouse (BCGW); additional
waterworks information can be obtained from the landowner for applications on private
land (BC OGC, 2013b). Where waterworks and/or water supply wells are within 100
metres of a proposed operating area, the applicant should indicate how adverse effects
will be avoided or minimized as part of the additional information requirements (BC
OGC, 2013b).

•

The Environmental Protection and Management Regulation also specifies that operating
areas are not to be located:
o within an identified ground water recharge area;
o within a designated watershed; or
o on top of an identified aquifer
unless the operating area will not have a material adverse effect on the quality and
quantity of water and the natural timing of water flow.
Note, the Environmental Protection and Management Guide (BC OGC, 2013b) specifies
that applicants are expected to identify all known aquifers that have the potential to be
impacted by the activity regardless of their distance from the proposed operating area as
part of the activity application. Furthermore, under the Environmental Protection and
Management Regulation, the minister responsible for administering the Water Act may
identify an aquifer or a groundwater recharge area; but to date that has not occurred (BC
OGC, 2013b). The minister may also establish a watershed or a portion of a watershed
as a ‘designated’ watershed if the minister is satisfied that the watershed or portion of
the watershed requires special management to protect:
(a) the quality or quantity of water, or
(b) the timing of flow of water.
As described in the Environmental Protection and Management Guide (BC OGC,
2013b), several ‘designated’ watersheds have been established in BC by the Minister of
Forests, Lands and Natural Resource Operations. Applications for all oil and gas
activities proposed to take place within these designated watersheds must be
accompanied by a detailed mitigation strategy demonstrating how any material adverse

8

Note, capture zones have been defined for many community wells in NE BC, with radii varying up to approximately
1km or more, depending on aquifer properties and extraction rate. Details are available at:
http://a100.gov.bc.ca/pub/acat/public/viewReport.do?reportId=29091
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effect on the quality and/or quantity of water, and the natural timing of water flow, as a
result of the activity and its operating area, will be mitigated.
At this time, there are no designated watersheds in NE BC However, the Kitkasinaw
watershed that supplies Dawson Creek has been formally identified as a Notation of
Interest (BC OGC, 2013b). As described in the BC OGC Environmental Protection and
Management Guide (BC OGC, 2013b), this means that for all oil and gas activities
proposed within the Kiskatinaw watershed, “applicants must consider the potential
impact of the proposed activity to the values within the watershed and plan activities
accordingly. This may include consultation with the City of Dawson Creek. Additional
application information should include an explanation of how potential impacts will be
avoided or mitigated.”
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Table 3.7

Minimum Buffer Distances between Geophysical Exploration and Various
Structures as per the Geophysical Exploration Regulation
Structure

Building or structure with a concrete base, residence, barn, concrete
irrigation structure, concrete lined irrigation canal and concrete water
pipeline (without permission from the owner of the structure)
Residence, barn, building or structure with a concrete base, concrete
irrigation structure, concrete lined irrigation canal, concrete water pipeline,
artificial water hole, developed spring or piezometer (with permission from
the owner of the structure)
Artificial water hole, developed spring or piezometer

Driveway, gateway or buried water pipeline (other than a concrete-lined
pipeline)
Buried telephone or telecommunication line
Survey monument
Petroleum or natural gas pipeline (measured from the centre line of the
pipeline) and a petroleum or natural gas well

Piping used to transmit, at less than 700 kPa, natural gas to consumers by
a gas utility as defined in the Gas Utility Act
Dugout or other earthen excavation designed to collect runoff and store
water for later use, measured from the inside edge of the high water mark
Irrigation canal (other than a concrete-lined canal)
Dam having a storage reservoir capacity of 30 000 cubic meters or more
and that is 2.5 meters high or more when measured to the top of the
barrier
Cemetery, measured to its surveyed boundary
Domestic septic tank below ground or septic storage device above ground
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Nonexplosive
energy
source (m)
50
50

Explosive energy
source
Charge
Distance
weight (kg)
(m)
all
180
>0 ≤2
>2 ≤4
>4 ≤6
>6 ≤8
>8 ≤10
>10 ≤12
all

64
90
110
128
142
156
180

all

10

3

all
all
>0≤2
>2≤4
>4 ≤6
>6 ≤8
>8 ≤10
>10 ≤20
>20 ≤40
>40 ≤100
all

2
2
32
45
55
64
72
101
143
226
3

25

all

50

10
50

all
all

10
180

50
15

all
all

100
15

100
(vibroseis)
50 (other
than
vibroseis)
5
2
2
15
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Drilling, Well Construction and Casing:
•

The Drilling and Production Regulation describes requirements for blowout prevention,
including:
o adequate well control equipment
o testing of the well control equipment and presence of trained and licensed
personnel
o a drilling fluid system that allows for proper well evaluation, ensures safe drilling
operations and provides an effective barrier against formation pressure (except
when drilling underbalanced),
o indicators and alarms associated with the monitoring equipment to alert onsite
personnel of well conditions that could lead to a loss of well control.
o that all reasonable measures must be taken to minimize the risk of loss of well
control, and if loss of well control does occur all necessary actions must be taken
to rectify the situation without delay.

•

With respect to casing and other well equipment the Drilling and Production Regulation
also specifies that:
o tools and equipment are used according to accepted industry practices and that
regular testing and repairs are carried out.
o wellhead equipment must be designed to operate safely and not subjected to
excessive force.
o casing must be designed to not fail if subjected to maximum loads and service
conditions that could reasonably occur
o surface casing must be set in a “competent formation” at a depth sufficient to
provide an anchor for blowout prevention equipment and to ensure control of well
pressures
o surface casings must be cemented to the surface. If surface casing for a well is
not set below the base of all porous strata or 600 m, permit holders must ensure
that the next casing string is cemented to full length.
o surface, intermediate or production casing cement must not be drilled out until it
is of sufficient strength to allow for the safe conduct of drilling operations.
o intermediate and production casings should be cemented to the surface or at
least 200 m above the shoe of the previous casing string.
o surface casing vent flows must be investigated and mitigated immediately, and
reported to the BC OGC.
o surveys to evaluate cement integrity must be completed if the effectiveness of
the casing cementation is in question. Any necessary remedial measures must
be taken.
o in the event a casing or leak failure is detected, the BC OGC must be notified
and the leak repaired without delay.
o the well must be configured to permit free ventilation, and to prevent excess
pressure from occurring at the surface casing shoe.

•

The Drilling and Production Regulation also specifies that:
o a well permit holder must not conduct a fracturing operation at a depth of less
than 600 m below ground level unless the operations are permitted by the well
permit. Note, the Well Drilling Guideline indicates that this activity would not be
permitted unless a full risk assessment addressing all potential impacts to nonsaline groundwater resulting from the fracturing operations was included as part
of the permit application. Among other things, this risk assessment would have to
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o

include pre- and post-fracture sampling of water wells within 200 m of the
proposed fracturing operations where agreed to by water well owners.
hydraulic isolation must be maintained between all porous zones in a well, except
for zones in which co-mingled production is permitted or authorized

Chemical Use and Disclosure:
•

With respect to chemical use and disclosure, the Drilling and Production Regulation
specifies that:
o before a well permit holder drills, completes, plugs or begins production from a
well, the well permit holder must ensure that adequate provision is made for the
management of any oil, gas, formation water, drilling fluid, completion fluid,
chemical substances, and waste.
o non-toxic drilling fluids must be used during the drilling of a well at less than
600 m depth, or if the porous strata in the formation contains non-saline
groundwater that is usable for domestic or agricultural purposes.
o permit holders must maintain records of all fracturing fluids and their composition,
including: fluid ingredients, concentrations of each ingredient, total injection
volume, CAS#, trade name and supplier of each chemical. These records must
be submitted to the BC OGC within 30 days of completing the well (NB.,
reporting exemptions are possible under the Hazardous Material Information
Review Act if the chemical identity or concentration of any ingredient in a
controlled product is considered to be confidential business information).

Safety, Security and Pollution Prevention
•

The Geophysical Exploration Regulation describes requirements to plug shot holes, to
ensure that charges that fail to detonate are managed (either by detonation or burial) so
that they do not present a hazard to persons or property, and to clean up and restore the
site on completion of the project.

•

As described in the Drilling and Production Regulation:
o a permit holder of a completed well or facility must establish and maintain a
system to detect and control leaks as quickly as practicable
o fencing (or similar measures) is required to limit unauthorized access to the well
or facility if (a) the well or facility is located within 800 m of a populated area, or
(b) a populated area is within the emergency planning zone for the well or facility.
o a permit holder must take every reasonable precaution to prevent loss or waste
of oil, gas or water in drilling, producing and processing operations, and, in
storing, piping or distributing, oil or gas must not be used wastefully or allowed to
leak or escape from natural reservoirs, wells, tanks, containers or pipes
o a facility permit holder must also meet fire prevention requirements

•

Additionally, under the Environmental Protection and Management Regulation, it is
specified that:
o a person who is carrying out an oil and gas activity on an operating area that
contains a waterworks or water supply well must ensure that there is no adverse
effect on the quality, quantity or flow of water to the water supply well or
waterworks. If an adverse effect is expected, the operator must give 72-hours
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notice to water users, and ensure the availability of an alternate water supply of
equal or higher quality.
Plugging, Suspension and Abandonment
•

Under the Drilling and Production Regulation,
o an “inactive well” is defined as one that has not been abandoned but has not
been active for 12 consecutive months (6 months in the case of a special sour
well). Under the same regulation, it is specified that within 60 days of the well
becoming inactive, the well permit holder must suspend the well in a manner that
ensures the ongoing integrity of the well.
o it is specified that before a well is completed, suspended or abandoned, a well
permit holder must ensure that various logs (including gamma ray log, neutron
log, and a resistivity and porosity log) are taken from the well (depths described
in the regulation) and that a copy of the logs must be submitted to the OGC
within 30 days.
o It is required that immediately after ceasing drilling or workover operations, or as
soon after cessation as weather and ground conditions permit, a well permit
holder must restore the ground surface of those areas of the well site and
associated remote sumps and camp sites that will not be required for future
operations to a state that eliminates hazards, enables control of weeds and
runoff and prevents erosion.

•

According to the BC OGC ‘Well completion, maintenance and abandonment guideline’
(BC OGC, 2014a), a completion/workover/abandonment report must be submitted within
30 days of completing the operation that indicates whether radioactive material was
used in the workover (such as frac sand), and if so that documentation must be attacked
to the report explaining the method of disposal .

3.2.2

Historical Sites (Water Emission Scenario 2)

The Auditor General for BC expressed concerns in 2002/2003 (AGBC, 2002) and then again in
2010 (AGBC, 2010) regarding the oversight of risks (environmental and financial) associated
with upstream (exploration to abandonment) oil and gas site contamination in BC. In response
to the 2010 Auditor General report, the BC Oil and Gas Commission (BC OGC, undated) has
indicated that of the 3,721 legacy (historical) sites in BC (well sites that have been
decommissioned and remediated prior to the establishment of the Crown Land Restoration
Branch in 2004), all but 54 can be linked to existing operators in Canada. The BC OGC also
indicates that there is no reason to believe that there are unaccounted for liabilities associated
with these wells. Further, the BC OGC has indicated that the vast majority, if not all, of the
legacy sites in NE BC have been identified.
The BC OGC, in conjunction with the Ministry of Environment (MOE), Ministry of Agriculture and
Lands, and Ministry of Energy and Mines developed a site classification tool for oil and gas
sites, specifically for the characterization and prioritization of potential human health and
environmental risks. This tool could help to address many of the Auditor Generals concerns. It is
intended to aid in the identification of sites for management by the BC MOE, and was developed
by the BC OGC in relation to the provisions of the Petroleum and Natural Gas Act, and a
Memorandum of Understanding that is in place between the BC OGC and the BC MOE. Using
this system, sites are classified as one of the following:
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•
•
•
•
•

A priority site
Not a priority site
Not a priority site, due to the undertaking of short-term remediation activities at the site
Requires BC OGC decision due to the implementation of containment or other
preventative measures
Sites designated as priority are considered to be “high risk” sites and require MOE
oversight until the site is classified as “not high risk” by the Ministry. Further, regardless
of a site’s classification derived from this tool, the Director of the MOE may require that
the site be overseen by the MOE if the Director determines there is a risk to human
health or the environment.

Priority sites are defined as those with one or more of the following conditions:
•
•

•

Mobile Non-aqueous Phase Liquids (LNAPL or DNAPL) are present at the site.
Substances within the top meter of soil exceed the upper cap concentrations for human
intake of soil for the applicable land use, unless all soil exceeding upper cap
concentrations for human intake will be removed or remediated to below upper cap
concentrations within 90 days from the submission of the risk classification to the BC
OGC.
Drinking water standards apply to groundwater at the site and substances in
groundwater either:
a) Exceed 10 times the upper cap concentrations for drinking water within 10
meters of a drinking water well; or
b) Exceed the upper cap concentrations for drinking water within the well.

•

Substances in surface water either:
a) Exceed 10 times the upper cap concentrations for drinking water within 100
meters upstream of a drinking water intake; or
b) Exceed the upper cap concentrations for drinking water at the intake.

•
•

Substances in groundwater within 10 meters of the high water mark of an aquatic habitat
exceed the upper cap concentrations for aquatic life water use.
Livestock or Irrigation water standards apply to groundwater at the site and substances
in groundwater either:
a) Exceed 10 times the applicable upper cap concentrations for water within 10
meters of a water supply well; or
b) Exceed the upper cap concentrations for water within the well.

•

Substances in surface water either:
a) Exceed 10 times the applicable upper cap concentrations for water within 100
meters upstream of a water supply intake; or
b) Exceed the applicable upper cap concentrations for water at the intake.

•

Substances within the top meter of soil exceed the upper cap concentrations for toxicity
to invertebrates and plants unless either:
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a) All soil exceeding upper cap concentrations for toxicity to invertebrates and
plants will be removed or remediated to below upper cap concentrations within
90 days; or
b) The operator can demonstrate to the satisfaction of the Commission that
contamination at the site is contained in such a manner to prevent contaminant
migration in soil, groundwater or surface water, and interim preventative
measures (e.g. fencing, netting) have been implemented to prevent wildlife from
ingesting contaminated soil; and the operator provides a remediation schedule
and interim monitoring plan that is acceptable to the Commission.
•

•

Volatile substances included in the BC Contaminated Sites Regulation Schedule 11
originating from the site have been detected in soil or groundwater within 30 meters of
an existing building that is not part of the onsite oil and gas infrastructure; and within this
distance, at least one substance in soil vapour exceeds the upper cap concentrations for
human inhalation for the applicable land use.
Volatile substances included in the BC Contaminated Sites Regulation Schedule 11
have been detected in soil or groundwater and the site is on a parcel of land that is
currently zoned or otherwise designated for future use as parkland, residential, or
commercial property within an official community plan, and at least one substance in soil
vapour exceeds the upper cap concentrations for human inhalation for the applicable
land use.

This document also outlines basic information requirements that are necessary for the
classification of oil and gas sites using this tool. The BC OGC system requires the following
information in support of site classification:
•
•
•
•
•
•
•

•
•
•

All sites undergoing priority classification should have undergone an environmental site
assessment meeting the technical requirements laid out by the BC OGC.
All areas of potential (APECs) or known (AECs) environmental concern identified should
be investigated during the environmental site assessment.
Both soil and groundwater should be addressed at each site under consideration for
priority classification.
Every effort should be made to delineate the extent of soil and groundwater
contamination at the site prior to the completion of the priority classification.
All soil sampling completed during site assessment activities should follow the
requirements included in the MOE Technical Guidance Document.
Groundwater use should be evaluated in accordance with MOE Technical guidance.
If logistical constraints prevent the investigation of APECs or AECs during the site
assessment, then these areas should be clearly noted in reports used for this risk
classification and professional judgment used to estimate the potential effects of these
areas on the priority classification.
The management of soil and groundwater samples should follow the guidelines laid out
in the BC Environmental Field Sampling Manual.
Composite samples are not acceptable for use in determining the priority classification of
a site.
The use of Extractable Petroleum Hydrocarbon (EPH) analysis (EPH 10-19 and EPH 1932) in place of Light Extractable Petroleum Hydrocarbon and Heavy Extractable
Petroleum Hydrocarbon analysis is acceptable for screening purposes but is not
acceptable for confirmation of remediation.
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•
•

•

Groundwater travel times to all drinking water wells and surface water bodies, including
ephemeral water bodies and swamps within 1 to 1.5 km of the area of groundwater
impact, as appropriate, should be determined and mentioned in the report.
If available information indicates that down gradient surface water bodies within the area
of groundwater impact are used as a drinking water source with the intake located within
1 km downstream of the confluence or potential confluence of a contaminant plume and
the surface water body, then surface water quality data should be included in the report.
If the site boundaries of an oil and gas site are located within 1 km of residential, urban
park, or agricultural land uses, then the property boundaries for the residential, urban
park or agricultural land use should be clearly shown on all maps. As well, groundwater
contamination travel times to these sites should be calculated and clearly noted in the
report if these sites are down gradient from the oil and gas site.

The OGC Site Classification Tool is not directly applicable to legacy sites, as these include sites
that have received a Certificate of Restoration (CoR), or were exempt from this requirement,
prior to October 2004. Despite this, the existing system for the classification and prioritization of
oil and gas sites appears to offer a reasonable management tool for managing the potential
risks associated with contamination issues at historical oil and gas sites in NE BC. High priority
sites can be evaluated through the BC Contaminated Sites Regulation of the Environmental
Management Act.
BC Contaminated Sites Regulation
The Environmental Management Act is the main law governing contaminated sites in BC. It
came into force in July 2004 and lays out standards for site identification, assessment, and
cleanup (“remediation”). The Contaminated Sites Regulation includes provisions such as a
system to streamline the cleanup of low and moderate-risk sites. A contaminated site is defined
as an area of land in which the soil, sediment or underlying groundwater contains a hazardous
waste or substance in an amount or concentration that exceeds provincial environmental quality
standards. The Contaminated Sites Regulation provides numerical soil, sediment, and water
quality guidelines for a variety of chemicals that can be applied to determine whether a site is
contaminated, as well as numerical remediation standards intended to be protective of human
health. The contaminated sites legislation defines two general types of standards:
•
•

Numerical standards are acceptable concentrations of substances in soil, surface water,
groundwater, vapour and sediments.
Risk-based standards are acceptable risk levels from exposure to substances at sites.

If the generic numerical remediation standards are not met, alternative risk-based standards for
remediation can be developed. Note that the Contaminated Sites Regulation also provides
matrix numerical soil standards, which are standards that vary according to the exposure
pathway being considered.
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In order to meet the risk-based remediation standards, analysis must be performed to
demonstrate that the calculated human lifetime cancer risk due to exposure to a given
substance at the site must be less than or equal to one in 100,000 and that the hazard index 9 at
the site must be less than or equal to one.
The BC Contaminated Sites Regulation is similar in many ways to contaminated site regulations
in provinces across Canada and many states in the U.S. Like in other jurisdictions, the extent of
the contamination at a site is determined by comparing measured concentrations in various
environmental media against their corresponding generic environmental quality
standards/guidelines. Generic standards tend to be health based, ensuring the protection of
human health. They also allow for the consideration of site-specific information through a tiered
system. Measured concentrations in soil and/or groundwater are compared to generic or matrix
numerical soil/groundwater standards. The following tables (Table 3.8 and Table 3.9) compare
how the derivation of the generic standards in BC compares with those in other jurisdictions.

9

The hazard index is the sum of hazard quotients (HQs) for any substance over all exposure pathways; where
HQ=EDI/RfD, EDI is the estimated daily intake (in milligrams per kilogram of body weight per day) for any substance
having non-carcinogenic deleterious effects, and "RfD" is the reference dose (in milligrams per kilogram of body
weight per day) that is unlikely to produce an appreciable risk of non-carcinogenic deleterious effects during a lifetime
of exposure to that substance.
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Table 3.8

Checklist for Soil
Parameters

Land Use

Water
Soil Type
Pathway

Receptors

Acceptable Risk
Level

BC

ON

AB

US EPA

CCME

Industrial











Commercial







x



Agricultural







x



Residential











Institutional

x



x

x

x

Parkland







x

Community

x



x

x


x

Potable











Non-Potable

x





x



Fine

x





x



Medium

x





x



Dermal

x









Inhalation (sub-surface
vapours)











Ingestion (Soil)





x





Ingestion (Soil to
Groundwater







x

x

Trench Worker

-



x

Construction Worker



x


x

-

x

x

Indoor Worker











1E-5

1E-6

1E-5

1E-6

1E-5

Carcinogens (ILCR)

0.2 or
0.2
1.0
0.1 - 1.0
TRV-EDI
1.0
 - parameter considered in the derivation of the standard
x – parameter not considered in the derivation of the standard
- indicates an unknown parameter
1
CCME allows for the incremental difference between the toxicity reference value (TRV) and the estimated
daily intake (EDI) for a particular substance
Non-Carcinogens (HQ)
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Table 3.9

Checklist for Groundwater
Parameters

Land Use

Water
Soil Type
Pathway

Receptors

BC

ON

AB

US EPA

CCME

Industrial









X

Commercial







X

X

Agricultural







X

X

Residential









X

Institutional

X



X

X

X

Parkland







X

X

Community

X



X

X

X

Potable











Non-Potable

X





X

X

Fine

X





X

X

Medium

X
X




X

X
X

X



Inhalation (subsurface vapours)

X





X

X

Ingestion









X

Trench Worker

X



X

-

X

Construction
Worker

X





-

X

Indoor Worker

X





-



Dermal

X

 - parameter considered in the derivation of the standard
x – parameter not considered in the derivation of the standard
- indicates an unknown parameter
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As demonstrated in Table 3.10 for a number of chemicals commonly associated with oil and gas
projects, numerical values vary greatly between jurisdictions due to differences in the
parameters considered, the acceptable risk levels utilized, the methods used and the intake
parameters adopted.
In terms of groundwater, the BC Contaminated Sites Regulation only addresses the use of
groundwater as a potable drinking water source. Canada is unique among other Organization
for Economic Cooperation and Development (OECD) countries in that they are the only Group
of Eight (G8) country and the only OECD (other than Australia) member that does not have
legally enforceable drinking water quality standards at a national level (Dunn et al., 2014).
Furthermore, Canada has a decentralized view of drinking water standards in that they are
shared by both the provincial and federal governments. Harmonization of drinking water
standards has been attempted through the creation of Federal-Provincial-Technical Committee
on Drinking Water (FPTCDW), however, since the guidelines developed by this federal agency
are voluntary and non-enforceable, Canadian provinces are free to adopt these standards or
develop their own (Dunn et al., 2014).
The Canadian Drinking Water Quality Guidelines (CDWQG) are comprised of 94 drinking water
parameters, and only some of these are of relevance to oil and gas activities. However, these
guidelines have not been uniformly adopted across all 13 Canadian provinces and territories.
British Columbia, Prince Edward Island, Northwest Territories and Nunavut are the only
jurisdictions who have adopted all 94 of the CDWQG (Dunn et al., 2014). These provinces and
territories are also the only jurisdictions that have made their drinking water regulations legally
binding. Alberta uses 74 of the CDWQG parameters whereas Ontario uses 79 parameters,
which are supplemented by 21 additional drinking water quality guidelines unique to Ontario. All
other jurisdictions use fewer than the 94 CDWQG (ranging from 27 from Yukon and 93 from
Nova Scotia and New Brunswick); however, most of the provinces and territories supplement
those guidelines not taken from the Canadian Drinking Water Quality Guidelines with their own
which are more or less stringent (Dunn et al., 2014). As a result, there are a total of 127 unique
drinking water standards currently in use in various jurisdictions across Canada.
There are 16 Canadian Drinking Water Quality Guidelines that are common among all 13
jurisdictions, including: barium, benzene, benzo[a]pyrene, boron, cadmium, chromium (total),
copper, 1,4-dichlorobenzene, 1,2-dichloroethane, dichloromethane (methylene chloride),
fluoride (total), lead, mercury, uranium, e. coli and total coliform. Discrepancies between
jurisdictions not following CDWQG guidelines or supplementing their own values may be due to
some guidelines being archived or currently being revised in subsequent updates by the
FPTCDW, with the jurisdiction not updating their drinking water guideline until the revisions are
finalized (Dunn et al., 2014).
Contrary to Canada, the United States, through the Safe Drinking Water Act, sets legal limits on
the level of contaminants which can be found in drinking water. The Safe Drinking Water Act
gives individual states the opportunity to set and enforce their own drinking water standards.
However they differ from Canada in that they require all guidance values adopted by individual
States to be at least as strong as EPA's national standards. Most states and territories directly
oversee the water systems within their borders (US EPA, 2014).
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Table 3.10

Soil Standards (μg/g) for Residential Land Use

Contaminant

a

BC MOE

Volatile Organic Compounds:
Benzene
0.04-1,000
Toluene
2.5-40,000
Ethylbenzene
7-3,500
Xylenes
20-65,000
Petroleum Hydrocarbon Fractions:

Ontario

b

0.17-0.21
2.3-6
1.1-15
3.1-25

Alberta Tier 1

1.1
5,000
5.4
630

0.0068-0.03
0.08-0.37
0.018-0.082
2.4-11

0.046-0.073
0.12-0.52
0.11-0.21
12-15

30-12,000

24-210

150-6,800

150-300

15,000

300-1,300

21,000

2,800-5,600

2,800-5600

200

55-65

LEPH (PHC F2)

1,000

98-150

HEPH (PHC F3)

1,000

300-1300

d

CCME

Aliphatic Low = 11
Aromatic Low = 1.1
Aliphatic Medium =
0.61
Aromatic Medium =
110
Aliphatic High =
180,000
Aromatic High = 0.067
-

VPH (PHC F1)

PHC F4
Polycyclic Aromatic Hydrocarbons:

c

US EPA

Benzo(a)pyrene

5

0.3

0.015

0.6-5.3

0.70-0.77

Naphthalene

5

0.6-0.75

3.6

-

0.014-0.017

15-100
1.5-1,000
100-4,000
200

18
1.2
120
86

0.61
70
400
390

12
10
140
130

17
10
140
130

e

Metals:
Arsenic
Cadmium
Lead
Vanadium

Volatile Petroleum Hydrocarbons (VPH) with the exception of benzene, toluene, ethylbenzene and xylenes
Light Extractable Petroleum Hydrocarbons (LEPH) with the exception of benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, dibenz[a,h]anthracene, indeno [1,2,3-cd] pyrene, naphthalene, phenanthrene and pyrene.
Heavy Extractable Petroleum Hydrocarbons (HEPH) with the exception of benz[a]anthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzo[k]fluoranthene, dibenz[a,h]anthracene, indeno [1,2,3-cd] pyrene, naphthalene, phenanthrene and
pyrene.
a
For BC, the range in values represent difference in soil pathways considered (leaching to groundwater and direct contact) and
soil pH (for Cadmium)
b
For Ontario, the range in values represents difference in soil type (fine/medium grain and coarse grain) and groundwater use
(potable and non-potable (numerical values are also available for sites with shallow soil, stratified soil sites, and sites in close
proximity to a surface water body). Pathways considered include direct contact, leaching to groundwater, soil to indoor air.
c
US EPA sub-categorizes Total Petroleum Hydrocarbons (TPH) into aromatic and aliphatic high medium and low. The carbon
chain breakdown for each category is as follows; Aliphatic low = >C5-C8, medium = >C8-C18, and high = >C18-C32. Aromatic
low = >C6-C8, medium = >C8-C16, and high = >C16-C32
d
For CCME, range in values represent difference in target risk level (10-5 and 10-6), depth of soil (surface and subsoil) and soil
type (coarse and fine); for PHCs, the range in values also considers soil pathways present at a site
e
For Alberta, the range in values represents difference in soil type (fine/medium grain and coarse grain).
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3.2.3

Transportation and Storage of Products and Wastes (Water Emission
Scenario 3)

The BC Ministry of Environment (MOE) has issued a Policy Intentions Paper for public
consultation to address issues related to Land Based Spill Preparedness and Response in
British Columbia (BC MOE, 2014). Responsibility for emergency preparedness and response in
BC is shared among federal, provincial and local government agencies, as well as private sector
and not for profit organizations. The transport of materials with potential risk to the environment
(including petroleum products, chemicals and other materials) can involve highways and roads,
marine and air transport, pipelines and rail. Risks to the environment include risks to terrestrial,
freshwater aquatic and marine ecosystems and species, as well as risks to human health
through contaminated air, water and soil. The document addresses numerous issues related to
spill preparedness and response, and indicates through which legislative process various
elements are regulated. The following is a synopsis of the current BC framework relevant to the
land based spill preparedness and response with respect to the oil and gas industry and the
protection of human health:
•

The BC Emergency Program Act and its Emergency Program Management Regulation
identify the hazards for which the MOE is the lead provincial agency.

•

The MOE provides central emergency planning and technical support through the
Environmental Emergency Program for the following environmental and public safety
threats:
o Oil and hazardous material spills
o Gas and gas leaks

•

Scope and responsibilities for environmental emergency prevention, preparedness and
response are set out in four key provincial statutes:
o The Environmental Management Act (SBC 2003) - sets out requirements for
disposal of oil and hazardous materials, spill prevention and reporting, and
pollution abatement.
o The Spill Cost Recovery Regulation (BC Reg. 250/98) - outlines the process and
parameters for recovering costs for responding to spills.
o The Spill Reporting Regulation (BC Reg. 263/90) - outlines the process for
reporting spills, as well as the amounts of hazardous materials (such as
flammable gases or liquids, chemicals and radioactive materials) that must be
reported if they are spilled.
o The Oil and Gas Activities Act– outlines requirements for oil and gas permit
holders to prevent and report spills to the BC OGC, as well as to promptly
contain and prevent additional spillage. This Act also requires the remediation of
any land or water impacted by a spill.

•

BC’s land based spill10 preparedness and response regime is guided by the following
principles:
o The polluter-pay principle – industrial and commercial sectors that pose a risk to
the environment and public safety have the responsibility to address risks and
impacts to human health and the environment.

10

Land based spill refers to any spill impacting the terrestrial environment, including coastal shorelines, regardless of
the source.
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o

o

o
o

o

o

Emergency management is a shared responsibility – stakeholders (businesses,
governments) whose interests are directly affected by a spill (or threat) and have
a capability to respond have a shared role in emergency preparedness and
response.
The level of emergency preparedness is commensurate with the known risk – the
level of emergency preparedness by industry and government should be
commensurate with the degree of threat which it either creates or is mandated to
handle. Risk needs to be assessed and managed. These risks include physical
risks (people, property, environment) and institutional risks (political, financial,
legal).
Emergency planning and response is in accordance with accepted protocols and
standards – emergency planning, preparedness and response are based on
proven and accepted standards and protocols.
Response strives for a net environmental benefit. Most spills degrade the
environment; however, response actions can also cause environmental impacts.
The objective of response is to seek a net environmental benefit whereby the
overall response outcome is beneficial to people, property and the environment.
Human health and safety is not to be compromised.
Response decisions are based on fairness and transparency – emergency
response is not at “any cost,” nor can unreasonable impacts be transferred from
one area (or group of stakeholders) to another. Reasonable costs and
inclusiveness in response decisions is a primary principle of effective incident
management.
The primary role of a government is to demonstrate and apply governance – it is
government – not the spiller – that has the accountability and responsibility to
determine priorities for the public, infrastructure, business and environmental
protection, and to establish and monitor response performance.

BC’s spill response regime emphasizes cooperation with federal, local and industry partners.
•
•

The National Energy Board regulates construction and operation of inter-provincial
pipelines, and as such is the federal lead for spills along these lines.
Environment Canada is the federal authority for providing environmental advice in the
event of a spill and may serve as the lead federal agency for other types and sources of
spills.

BC’s spill response regime also relies on industry funded spill response organizations:
•

Petroleum companies operating in NE BC have established a cooperative to develop
and maintain contingency plans, containment equipment and training through Western
Canadian Spill Services.

The intention of the MOE is to establish world leading standards for spill preparedness and
response in BC, while at the same time recognizing existing and ongoing emergency
management efforts in various sectors that are consistent with and complementary to
overarching provincial standards. For example, the BC Oil and Gas Commission is working with
other oil and gas regulators from across Canada to develop the first national standard for
emergency management within the oil and gas sector.
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The MOE intends to ensure that world leading standards for land based spill preparedness and
response are in place and followed across BC. Standards may include such elements as:
•
•
•
•
•
•
•
•
•
•
•

minimum response times,
equipment requirements,
trained personnel requirements,
wildlife response,
temporary and final waste management,
drill and exercise requirements,
cleanup performance expectations (e.g., x km of oiled shoreline per day),
sampling and monitoring,
impact assessment,
notification and provision of spill information, and
stakeholder engagement.

The purpose of the Intentions Paper is to ensure that Standards and associated response
capacity in BC are sufficient to ensure:
•
•
•

a robust capacity to respond to the range of spill incidents that can impact human health
and the environment,
geographic response plans that consider and address conditions and capacity specific to
BC’s diverse regions (e.g., terrain, weather, ecosystems, population centres, response
capacity, materials), and
the ability to support and coordinate response with other agencies and across
jurisdictions that may affect terrestrial, aquatic, marine and intertidal ecosystems.

Several pieces of Legislation and guidelines are in place to ensure that the objectives of the
Intentions paper can be met. These include:
The Waste Discharge Regulation of the Environmental Management Act (provincial),
•

All air, effluent, or refuse emissions in the province of BC are regulated under this
regulation. In this regulation, industries, trades, business operations or activities are
categorized as high risk (Schedule 1), medium risk (Schedule 2) or low risk (not listed in
either Schedule 1 or Schedule 2). The implications of these categorizations with respect
to waste discharge permitting are described below:
o
o
o

High risk activities require a permit or approval to authorize their discharges and
a detailed technical assessment of the discharge is normally required.
For medium risk activities, a code of practice may exist that provides specific
guidelines and standards for waste product emissions; in the absence of such a
code of practice a permit or approval is still required.
Low risk operations do not require a formal authorization to discharge waste,
although discharges from a low risk operation must not cause pollution or present
a risk to public health.
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•

With respect to oil and gas activities, this regulation specifies that large scale oil and gas
operations 11 are classified as ‘high risk’ and small oil and gas operations 12 are classified
as ‘medium risk’. As no code of practice is currently in place for the small oil and gas
operations, waste discharges for all of the defined oil and gas activities therefore require
permits or approvals to authorize their waste discharges.

•

Additionally, it is worth noting that the Waste Discharge Regulation categorizes
“activities and operations associated with controlling or discharging naturally occurring
radioactive materials that exceed the limits specified in Tables 5.1, 5.2 or 5.3 of the
Canadian Guidelines for the Management of Naturally Occurring Radioactive Materials
(NORMs, Health Canada, 2011)” as ‘medium risk activities’. As discussed in the SLRA
(Intrinsik, 2014), groundwater that is in contact with oil deposits can have high
concentrations of NORM, as can equipment surfaces that are in contact with
groundwater or oil and gas at various phases of exploration and production (US EPA
2012; USGS, 1999), Therefore the oil and gas industry is one of many industries that
may result in Technologically Enhanced Naturally Occurring Radioactive Materials
(TENORM), i.e. NORM exposed to the surface as a result of human activity (Saint-Fort
et al., 2007). As the Waste Discharge Regulation does not specify a code of practice for
NORM waste disposal, this also ensures that discharge of NORM waste from oil and gas
activities in BC must be authorized by a permit or approval under the Environmental
Management Act.

The Drilling and Production Regulation of the Oil and Gas Activities Act (provincial), which:
•

contains a section on Storage and Disposal of Wastes that specifies that a well permit
holder must ensure that formation water, oil, drilling fluid, completion fluid, waste,
chemical substances or refuse from a well, tank or other facility do not do any of the
following:
o create a hazard to public health or safety;
o run into or contaminate any water supply well, usable aquifer or water body or
remain in a place from which it might contaminate any water supply well, usable
aquifer or water body;
o run over, pollute or damage any land or public road;
o pass into or, on ice, over any water body that is frequented by fish or wildlife or
that flows into any such water body.

•

specifies that a well permit holder who uses an earthen pit to store liquid waste from a
well drilling operation must ensure that the pit is (a) not located within 100 m of the
natural boundary of a water body, (b) not located within 200 m of a water supply well, (c)
constructed of clay or other suitable impermeable material with the bottom of the pit
above ground water level, (d) located or ditched so that it will not collect natural run-off
water, (e) is filled to not more than one metre below the point of overflow at any given
time, and (f) is completely emptied and any excavation filled without unreasonable delay.

11

Establishments that explore for, produce, transport, store or process crude oil or natural gas that, in any 15 day
period, (a) discharge or remove ≥ 30 tonnes of total sulphur, not including any sulphur discharged from the facility
subsurface in acid gas, or (b) discharge or remove ≥ 4 tonnes of volatile organic carbon compounds;
12
Establishments that explore for, produce, transport, store or process crude oil or natural gas that, in any 15 day
period, (a) discharge or remove < 30 tonnes of total sulphur, not including any mass of sulphur discharged from the
facility subsurface in acid gas, and (b) discharge or remove < 4 tonnes of volatile organic carbon compounds.
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•

describes requirements for injection and disposal of water, gas, air or any other fluid into
an underground formation. Note, deep well disposal of produced water or nonhazardous
waste must be approved through the permitting process. A proposal to dispose into a
deep water-saturated formation must be shown to have no adverse effects on
hydrocarbon potential or usable water in the surrounding area. A proposal to use a
depleted pool must demonstrate containment. Details regarding the application process
for deep well disposal of produced water or nonhazardous waste are described by B.C.
OGC (2014c). If this occurs, the well permit holder must ensure that the quantity and
rate of the substance injected is metered and that a monthly injection disposal statement
indicating the quantity of fluid injected or disposed of is submitted to the BC OGC no
later than 25 days after the end of the month in which the activity occurred.

The Pipeline and Liquefied Natural Gas Facility Regulation of the Oil and Gas Activities Act
(provincial), which specifies that:
•

If fluids to be transported through a pipeline will contain H2S, the pipeline permit holder,
before beginning operation, must (a) calculate an emergency planning zone, (b) prepare
an emergency response plan respecting the zone referred to in paragraph (a), (c) submit
the plan to the [Oil and Gas Commission], and (d) in the case of an emergency, respond
to the emergency in accordance with the plan.

The Transport of Dangerous Goods Act (provincial), which specifies that:
•

•

If a discharge, emission or escape of dangerous goods from any container, packaging,
road vehicle or rail vehicle occurs, the person who, at that time, has the charge,
management or control of the dangerous goods must, in the manner and the
circumstances established by the regulations, report the discharge, emission or escape.
Following such a discharge, emission or escape, the person who reported it must, as
soon as possible, take all reasonable emergency measures consistent with public safety
to repair or remedy a dangerous condition or to reduce or mitigate danger to life, health,
property or the environment that results or may reasonably be expected to result from
the discharge, emission or escape.

The National Energy Board Onshore Pipeline Regulations of the National Energy Board Act
(federal), which:
•

•
•
•

Requires that when a company designs, constructs, operates or abandons a pipeline, it
shall do so in a manner that ensures (a) the safety and security of the public and the
company’s employees; (b) the safety and security of the pipeline; and (c) the protection
of property and the environment.
Specifies pressure testing requirements, the need for permits for use and disposal of
water (produced by testing), and other general testing requirements.
Specifies that a company shall, during the maintenance of a pipeline, take all reasonable
steps so that the maintenance activities do not create a hazard to the public or the
environment.
Specifies that a company shall develop, implement and maintain an emergency
management program that anticipates, prevents, manages and mitigates conditions
during an emergency that could adversely affect property, the environment or the safety
of workers or the public.

Prepared for: BC MoH
Project 10710

Page 47
August 2014

FINAL
Review of Regulatory Framework
Phase 2 Human Health Risk Assessment of
Oil and Gas Activity in Northeastern British Columbia

•
•

•
•

3.2.4

Specifies the need for a pipeline control system that can control and monitor the
operation of the pipeline; including a leak detection system.
Safety Management Program: A company shall develop, implement and maintain a
safety management program that anticipates, prevents, manages and mitigates
potentially dangerous conditions and exposure to those conditions during all activities
relating to construction, operation, maintenance, abandonment and emergency
situations.
Security Management Program: A company shall develop, implement and maintain a
security management program that anticipates, prevents, manages and mitigates
conditions that could adversely affect people, property or the environment.
Environmental Protection Program: A company shall develop, implement and maintain
an environmental protection program that anticipates, prevents, manages and mitigates
conditions that could adversely affect the environment.
Comparison to Other Jurisdictions and Industry Recognized Best
Management Practices

This section highlights some of the key differences and similarities in the legislative approach
taken to minimize risks to human health due to water emissions from oil and gas activities
between BC and some closely related jurisdictions (i.e., Alberta, United States). Discussion of
regulations from the U.S. have largely been summarized based on a report prepared by
Richardson et al. (2013) that provides a thorough comparison of oil and gas development
regulation across 31 U.S. states with existing or potential shale gas development. All aspects of
regulations are compared, where possible, to best management practices recommended by the
Canadian Association of Petroleum Producers CAPP and/or the American Petroleum Institute
(API). Details of this summary are provided below and a brief summary of the results is also
presented in Table 3.11. As mentioned in the air emission scenario comparison, there may be
some discrepancies in terminology between jurisdictions that complicate direct comparisons.
However, the discussion presented below is intended to provide an overall qualitative
comparison of the level of regulation for various activities in different jurisdiction (or different
management practices).
Site Selection and Preparation
i.

Setbacks

Physical separation distances (setbacks) between oil and gas activities and groundwater
sources or places where people spend time are intended to minimize potential for water
contamination or chronic contaminant exposure for residents living nearby. Setbacks also
allows for more response time to prevent off site impacts from occurring in the event of an
emergency at an operating facility. As discussed in Section 3.2.1, BC regulations define
minimum setback distances between a variety of oil and gas activities and characteristics
such as water sources, residences, roads, and places of public concourse. For potential
drinking water sources or places where people would reside or spend long periods of time,
setback distances range from 50 m for exploration activities to 100 m for operating areas.
Communication with OGC staff indicates that setback distances for wells may be greater
than 100 m if a capture zone has been defined for a well. The setback distance may vary
depending on the aquifer properties and extraction rates.
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Required setback distances may differ in other jurisdictions. For instance, in the province of
Alberta, wells with deep surface casings (> 650 m) must not be drilled within a 200 m radius
of a water well (AER Directive 008). In the U.S. states reviewed by Richardson et al. (2013),
setbacks between wells and buildings ranged from 100 ft (30 m) to 1000 ft (300 m), with an
average of 300 ft (90 m). Setbacks between wells and surface water features and/or water
wells, which are less widely regulated in the U.S. than setbacks from buildings (see Table
3.11), ranged from 50 ft (15 m) to 2000 ft (600 m) with an average of 334 ft (100 m). This
suggests that BC setbacks are within the range of what has been commonly adopted in
other North American jurisdictions, although they may not be most conservative, explicitly.
ii.

Predrilling water well testing requirements

Collection and analysis of water in wells surrounding a planned drilling site prior to the
drilling activity can provide a valuable baseline for local water quality. If problems are later
reported or detected in that water well, availability of baseline information can elucidate
whether the problem pre-existed or was exacerbated by drilling activities. This process is
also supported by the CAPP Hydraulic Fracturing Operating Practice: Baseline Groundwater
Testing. Presently, BC only requires predrilling water well testing as part of a risk
assessment required in order to obtain a permit to perform a fracturing operation at a depth
of less than 600 m below ground level (see Section 3.2.1). Similarly, Alberta does not
broadly require baseline testing in the proximity of oil and gas activities; Alberta only
requires such testing for water wells with 600 m of a coalbed methane well above the base
of groundwater protection (AER Directive 035). This is a fairly infrequent requirement in the
U.S. as well, as only seven of the 31 states reviewed by Richardson et al. (2013) have
requirements for baseline water testing. In the states where this testing is required, the
radius around the proposed well location where testing must be carried out ranges from 0.09
miles (140 m) to 1 mile (1600 m). Additionally, one state (Pennsylvania) does not require
predrilling water testing, although their regulations do state that operators cannot later claim
in a legal action that water contamination was pre-existing if they did not collect predrilling
water quality results.
Drilling, Well Construction and Casing
i.

Surface casing set below the deepest underground source of drinking water (USDW)

The American Petroleum Institute (API, 2009a) states in their guidance document that “at a
minimum, it is recommended that surface casing be set at least 100 ft (30 m) below the
deepest USDW encountered while drilling the well” in order to ensure groundwater
protection. In BC, although the Drilling and Production Regulation states that surface casing
must be set in a “competent formation” at a depth sufficient to provide an anchor for blowout
prevention equipment and to ensure control of well pressure, this does not appear to be
explicitly linked to the depth of USDW. In Alberta, the requirements state that “The surface
casing depth must be a minimum 25 m below the deepest water well within a 200 m radius
from the surface location of the proposed well” (AER Directive 008). In the U.S. states
reviewed by Richardson et al. (2013), only 15/31 states required casing to be set and
cemented to a specified minimum depth below the base of layers or zones containing
freshwater (distance ranged from 30 to 120 ft (9 to 35 m). In at least five other states,
requirements are more performance based. For example, regulations state that casing must
be set and cemented in a manner sufficient to protect all fresh water.

Prepared for: BC MoH
Project 10710

Page 49
August 2014

FINAL
Review of Regulatory Framework
Phase 2 Human Health Risk Assessment of
Oil and Gas Activity in Northeastern British Columbia

Section 18(2) of BC’s Drilling and Production Regulation requires the use of non-toxic drilling
fluids until groundwater has been isolated in a well. As such, if the surface casing does not
extend beyond all usable groundwater, non-toxic drilling fluids need to be used until the next
casing string is set. Further, section 18(4) of the Drilling and Production Regulation requires
that the next casing string be cemented to the full length if surface casing does not “cover”
all usable groundwater.
ii.

Surface casing cemented bottom to top

The CAPP Hydraulic Fracturing Operating Practice for Wellbore Construction and Quality
Assurance indicates that surface casing should be installed and cemented to surface in
order to “create a continuous cement barrier, which is assessed to ensure integrity of the
wellbore” and the same best practice is recommended by API (2009a). This requirement is
clearly described in BC’s Drilling and Production Regulation. In Alberta, this requirement is
also clearly met as per AER Directive 009. Similarly, in 28 of the 31 U.S. states assessed by
Richardson et al. (2013), this requirement is also part of the existing regulations.
iii.

Intermediate and production casing cementing regulations

The CAPP Hydraulic Fracturing Operating Practice for Wellbore Construction and Quality
Assurance does not describe any requirements for either intermediate or production casing.
However, API describes best practices that intermediate casing should be either cemented
to the surface or “at a minimum the cement should extend above any exposed USDW or
any hydrocarbon bearing zone” and that production casing should be cemented to “at least
500 ft above the highest formation where hydraulic fracturing will be performed.” (API,
2009a). In BC, under the Drilling and Production Regulation it is specified that intermediate
and production casings should be cemented to the surface or at least 200 m above the shoe
of the previous casing string. This prevents the exposure of any uncemented casing to a
formation, and is therefore expected to be protective of groundwater as per the
requirements of Environmental Protection and Management Regulation. In Alberta, under
AER Directive 009, cementing requirements for intermediate and production casing differ
regionally, with three potential options: (1) the intermediate or production casing must be
cemented full length; (2) if less than 180 m of surface casing has been run, the intermediate
or production casing shall be cemented full length; and, (3) if at least 180 m of surface
casing has been run, the intermediate or production casing shall be cemented to at least
100 m (unless otherwise shown) above the zone indicated, and to at least 100 m above any
shallower zone found to contain oil or gas. These Alberta requirements also generally match
with the API best practices. Additionally, although 19/31 states and 24/31 states have some
sort of regulations for intermediate and production casing cementing, respectively
(Richardson et al., 2013), far fewer of these states strictly meet the API suggested practice.
In BC, considering that surface casing must be cemented to surface and the requirement
that if surface casing does not “cover” all usable groundwater the next casing string must be
cemented to surface, usable groundwater is always “covered” by at least one layer of casing
and cement. Intermediate casing must be cemented at least 200 m above the shoe of the
previous (surface) casing string. Likewise, production casing must be cemented at least 200
m above the shoe of the previous casing string.
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To summarize, BC’s Drilling and Production Regulation requires that continuous casing and
cement be in place from the base of production casing to the ground surface. These
requirements appear to be in line (or exceed) requirements in other jurisdictions.
Chemical Use and Disclosure
i.

Fracturing fluid disclosure

Under the CAPP Hydraulic Fracturing Operating Practice: Fracturing Fluid Additive
Disclosure, it is suggested that companies should “disclose, either on their own websites or
on a third-party website, those chemical ingredients in their fracturing fluid additives which
are identified on the MSDS.” CAPP suggests that this disclosure should include the trade
name of each additive and its general purpose in the fracturing process, the name and the
Chemical Abstracts Service number of each chemical ingredient listed on the MSDS for
each additive, and the concentration of each reportable chemical ingredient. This practice is
proposed to address concerns of the public about fracturing fluid additives and whether they
have the potential to contaminate groundwater. Similarly, the API (2011) supports an
approach that balances “the need to protect oilfield service company confidential business
information with the public's need to know”. The API (2011) thus advises that proprietary
formulations of fracturing fluids should be disclosed to designated state agency
representatives and health professionals in the event of an emergency when such
information is required to treat or diagnose patients and that these designated individuals
should be required to keep the supplied information confidential.
The BC regulations require permit holders to submit information on their fracturing fluids
(including: fluid ingredients, concentrations of each ingredient, total injection volume, CAS#,
trade name and supplier of each chemical) to the BC OGC within 30 days of completing the
well. However, some reporting exemptions are possible under the Hazardous Material
Information Review Act if the chemical identity or concentration of any ingredient in a
controlled product is considered to be confidential business information. This exemption
must be applied for via the Hazardous Material Information Review Commission. In Alberta,
AER Directive 059 also requires licensees to submit information of fracturing fluid
composition to the AER within 30 days from the conclusion of an operation. This data is
expected to include information on the fluid components (including trade name, supplier,
purpose, volume, ingredients, etc.). The Alberta rules also allow for exemptions for
ingredients considered to be a ‘trade secret’. Note, in both Alberta and BC, the reported
fracturing fluid composition is available to the public via the www.fracfocus.ca website. In the
United States, only 15/31 of the states reviewed by Richardson et al. (2013) required any
sort of fracturing fluid disclosure; this also includes a number of states with exemptions to
protect confidential business information.
Wastewater Storage and Disposal
i.

Fluid storage regulations (lined pits, steel pits, or storage tanks), pit liners, and
freeboard

CAPP has produced a Hydraulic Fracturing Operating Practice for Fluid Transport, Handling,
Storage and Disposal. With respect to fluid storage, the CAPP operating practice simply
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states that “Storage of fracturing fluids, produced water, flowback and fracturing fluid waste
will follow the applicable storage regulations in the operating jurisdiction” and that
“Fracturing fluids, produced water, flowback and fracturing fluid waste will be stored in a
manner which restricts wildlife in the area from accessing it.” API (2009b) provides more
specific guidance, stipulating that “completion brines and other potential pollutants should be
kept in lined pits, steel pits, or storage tanks. If a new earthen pit is necessary, it should be
constructed in a manner that prevents contamination of soils, surface water, and
groundwater, both during the construction process and during the life of the pit.
Consideration should be given to the use of tanks or lined pits to protect soil and
groundwater, especially for brines and oil-based fluids.” Regarding open pit storage API
(2009b) also specifies that “Pits should be designed and constructed to have sufficient
freeboard [i.e., the difference between the top of a pit and its maximum fluid level] or provide
adequate reserve capacity, to prevent overflow under maximum anticipated operating
requirements and precipitation” and that pit liners may be necessary to “prevent infiltration of
fluids into the subsurface”.
BC appears to adhere to these recommended best practices as the Drilling and Production
Regulation specifies that wastes (including formation water, oil, drilling fluid, completion
fluid, waste, chemical substances or refuse from a well tank, or other facility) must not create
a hazard to public health or safety or run into or contaminate any water supply well, usable
aquifer or water body or remain in a place from which it might contaminate any water supply
well, usable aquifer or water body. Additionally, strict requirements are provided regarding
the types of wastes that may be stored in various storage vessels (e.g., closed top tanks,
open top tanks, and earthen pits) are described in the Drilling and Production Regulation,
the Oil and Gas Waste Regulation and the drilling waste management chapter of the Oil and
Gas Handbook (BC OGC, 2012). Requirements for the storage and disposal of fracturing
fluids were also outlined in a 2009 OGC memo (BC OGC, 2009). For wastes that are
permitted to be stored in earthen pits, it is specified that the pit must be maintained to
prevent domestic livestock or big game from ingesting the fluids and that the pit must not be
filled to more than one metre below the point of overflow at any given time.
Like BC, Alberta also adheres to these best practices. Details about storage requirements,
with options for aboveground storage tanks, underground storage tanks, containers, and
lined earthen excavations (with secondary containment and sufficient freeboard to prevent
their overflowing), are described in AER Directive 055.
In the U.S. states reviewed by Richardson et al. (2013), 10 states required sealed tank
storage for at least some types of fluid, 16 states appear to allow all types of fluid to be
stored in open pits, and three states require a permit for fluid storage. Of these 29 states, all
of them regulate open pit storage in some way, including requirements for freeboard and
liners (in 17 and 21 states, respectively).
ii.

Underground injection

The Canadian Association of Petroleum Producers’ Hydraulic Fracturing Operating Practice:
Fluid Transport, Handling, Storage and Disposal does not address underground injection of
wastes. However, API (2010) states that “disposal of flow back fluids through injection,
where an injection zone is available, is widely recognized as being environmentally sound, is
well regulated, and has been proven effective.” Therefore, the fact that BC also allows
injection of and disposal of water, gas, air other fluids into an underground formation
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(dependent on permit approval as per BC OGC, 2014c) as long as a monthly injection
disposal statement is submitted to the BC OGC is in compliance with the API recommended
practice. This practice is also widely accepted in Alberta (see AER Directive 051) and in
30/31 states reviewed by Richardson et al. (2013).
Plugging, Suspension and Abandonment
i.

Well Idle Time and Temporary Abandonment (Suspension)

In order to minimize the risk of damage or contamination, wells that are not currently
producing oil or gas should not be permitted to remain idle indefinitely. After a certain period,
wells must either be suspended (temporarily abandoned) or permanently plugged and
abandoned. There are no CAPP best practices with respect to well idle time or suspension.
API also does not define a best practice for an acceptable well idling time; but they do
suggest that when a well is suspended, it “must be maintained in a condition where routine
workover operations can restore a wellbore to service” (API, 2009b).
In BC, under the Drilling and Production Regulation, an “inactive well” is defined as one that
has not been abandoned but has not been active for 12 consecutive months (6 months in
the case of a special sour well). Under the same regulation, it is specified that within 60 days
of the well becoming inactive, the well permit holder must suspend the well in a manner that
ensures the ongoing integrity of the well. The regulations in Alberta described in the AER
Directive 013 are very similar; the same time periods are used to define ‘inactive’ wells (i.e.,
6 consecutive months for critical sour and acid gas wells and 12 consecutive months for all
other wells) and it is stated that these wells must be suspended within 60 days of inactivity.
Thus, both BC and Alberta appear to meet with the API recommendation.
In the United States, 28/31 states regulate the length of time for which a well can sit idle;
these maximum idle times range from 1 to 300 months, with a mean of 23.5 months
(Richardson et al., 2013). Only 22/31 states allow temporary abandonment (Richardson
et al., 2013).
Historical Sites
British Columbia’s approach to managing contaminated sites and the standards developed
within the BC Contaminated Sites Regulation are scientifically based and considered to be
among the most rigorous in use today. The Regulation is regularly updated and improved to
ensure a fair, streamlined, and effective process for regulating and managing the investigation
and cleanup of contaminated sites. Properly applied, the BC Contaminated Sites Regulation in
combination with the BC OGC site classification tool are effective tools to ensure the protection
of human health as it relates to any identified historically contaminated oil and gas sites in
NE BC.
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Table 3.11

Summary Comparison of Aspects of Regulation Related to the Protection of Human Health from Water
Emissions Related to the Oil and Gas Industry in BC, Alberta, and United States
Issue

BC

AB

United States

Comments

Setbacks between wells/facilities and
water sources

Y

Y

12/31 states

Setbacks between facilities and surface water
and/or freshwater wells is intended to minimize
potential for contamination.

Setbacks between wells/facilities and
buildings

Y

Y

20/31 states

Setbacks between wells/facilities and buildings (e.g.
schools, homes) are intended to decrease exposure
and increase safety for nearby residents.

Only required to
obtain a permit for a
fracturing operation
at <600 m below
ground level

Only for coal bed
methane wells
above the base of
groundwater
protection

8/31 states

Establishes baseline water quality for comparison to
post-drilling conditions

Surface casing set below the deepest
underground source of drinking water
(USDW)

N

Y

15/31 states

Isolates the well from groundwater aquifers

Surface casing cemented bottom to top

Y

Y

28/31 states

Isolates the well from groundwater aquifers

Intermediate casing cementing
regulations

Y

Y

19/31 states

Regulations are intended to be protective of
groundwater, although they may not all have
equivalent level of regulation

Production casing cementing
regulations

Y

Y

24/31 states

Regulations are intended to be protective of
groundwater, although they may not all have
equivalent level of regulation

Y

Y

15/31 states

Includes varying levels of required disclosure detail
to regulators and to the public

Site Selection and Preparation

Predrilling water well testing
requirements

Drilling, Well Construction and Casing

Chemical Use and Disclosure
Fracturing fluid disclosure
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Issue

BC

AB

United States

Comments

Well Idle Time

Y

Y

28/31 states

Restrictions on how long a well is allowed to sit idle
before production must be restarted, temporarily
abandoned, converted to a waste disposal well, or
permanently plugged and abandoned. Regulated
idle times could range from 1 to 300 months.

Temporary Abandonment (Suspension)

Y

Y

22/31 states

Operators may be allowed to leave a well idle past
the allowable well idle time if certain added safety or
maintenance requirements are in place. Not all
jurisdictions allow/ regulate this.

Fluid storage regulations (lined pits,
steel pits, or storage tanks)

Y

Y

S: 10/31
O: 16/31
P: 3/31
N: 2/31

BC and AB regulations are described in text. U.S.
states have been categorized as follows: Sealed
storage in tanks for at least some types of fluid (S),
all fluid types can be kept in open pits (O), specific
permit application required for all fluid storage (P),
or neither pits or sealed tank storage mentioned in
regulations (N)

Freeboard regulations

Y

Y

17/31 states

For open pit storage, freeboard describes the
difference between the top of a pit and its maximum
fluid level. This prevents overflow of fluids (e.g. after
rain).

Pit liner requirements

Y

Y

21/31 states

Pit liners prevent fluids stored in pits from seeping
into ground and reaching groundwater.
Requirements may specify liner thickness and/or the
types of pits that require liners

Underground injection

Y

Y

30/31 states

Injection of certain types of waste deep
underground in wells drilled for this purpose is a
possible method for waste disposal.

Plugging, Suspension and Abandonment

Wastewater Storage and Disposal

Historical Sites
Contaminated Sites Regulations
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3.2.5

Policy Measures for Further Consideration

Site Selection and Preparation
•

Predrilling water well testing requirements. Presently, BC only requires predrilling water
well testing as part of a risk assessment required in order to obtain a permit to perform a
fracturing operation at a depth of less than 600 m below ground level (see Section
3.2.1). However, the CAPP Hydraulic Fracturing Operating Practice: Baseline
Groundwater Testing recommends that companies undertake domestic water well
sampling programs and participate in regional groundwater monitoring programs,
including the testing of “water wells within 250 m, or as specified by regulation, of a
wellhead before drilling shale gas, tight gas or tight oil wells.” Therefore, in order to meet
recommended best operating practice for the industry, BC may consider implementing
additional requirements for predrilling water well testing.

Chemical Use and Disclosure
•

Both CAPP (2012) and API (2011) recommend that companies should disclose certain
chemical ingredients in the fracturing fluids in a fashion that balances “the need to
protect oilfield service company confidential business information with the public's need
to know”. Under the existing BC regulatory framework, fracturing fluid information must
be submitted to the BC OGC and is ultimately shared with the public via the
www.fracfocus.ca website. However, some reporting exemptions are possible under the
Hazardous Material Information Review Act if the chemical identity or concentration of
any ingredient in a controlled product is considered to be confidential business
information. In order to ensure that health and safety are not compromised by such
exemptions, it is recommended that BC adopt the approach described by API (2011), in
which “proprietary formulations of fracturing fluids should be disclosed to designated
[provincial] representatives and health professionals in the event of an emergency when
such information is required to treat or diagnose patients and that these designated
individuals should be required to keep the supplied information confidential”.
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4.0

CONCLUSIONS

In light of the comparison provided in this report between the BC regulatory framework and
accepted best practices put forward by CAPP and API, as well as to existing policies and
regulations in related jurisdictions (e.g., Alberta, United States), it can be determined that the
existing policy framework in BC is extensive and broadly protective of human health. However,
on the basis of comparison to regulations in other jurisdictions as well as recommended CAPP
and API best practices, some issues were identified for which BC regulations are not as
stringent as in other jurisdictions and/or may not comply with suggested CAPP and API best
practices. Therefore, policy and regulatory measures were identified that may warrant further
consideration by the Province of BC. The proposed measures for consideration include:
1. Ensuring that air quality objectives are reviewed regularly with consideration of new
information on exposure and toxicity, public concerns, and regulatory decisions made by
other agencies.
2. Clarifying the linkage between permitted emissions to air from oil and gas activities and
compliance with existing BC air quality objectives.
3. Updating the methods used to calculate hazard distances and emergency planning
zones in BC.
4. Implementing requirements for predrilling water well testing under an expanded number
of scenarios.
5. Establishing a fracturing fluid disclosure method that provides designated authorities and
health professionals with needed information about fluid ingredients without
compromising confidential business information.
Note, not all of these measures may be required in the context of province-specific factors (e.g.,
geographic and economic issues, level of activity in various kinds of oil and gas industries) and
some of these measures are likely to be addressed by pending or proposed regulatory changes
that could not be considered in the present review. Additionally, many of these measures may
already be addressed in practice under the permitting process described in the Oil and Gas
Activities Act, which authorizes the commission (BC OGC) to impose conditions on oil and gas
activity permits that the commission considers necessary (including conditions that maintain
public safety and health).
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APPENDIX 1
Provincial and Federal Acts and Regulations Related to Oil and Gas Activities Reviewed for
Components Relevant to Protection of Human Health
Act

Regulations Reviewed

Provincial Acts and Regulations
Agricultural Land
Commission Act

General Act Text

Commercial Transport
Act

General Act Text

Agricultural Land Reserve Use, Subdivision and Procedure Regulation
Commercial Transport Fees Regulation
Commercial Transport Regulations

Drinking Water
Protection Act

General Act Text

Emergency Program
Act

General Act Text

Drinking Water Protection Regulation
Compensation and Disaster Financial Assistance Regulation
Emergency Program Management Regulation
Local Authority Emergency Management Regulation
Organized Crime Agency of British Columbia Complaints and Operations Regulation
South Coast British Columbia Transportation Authority Police Service Operations
Regulation

Environmental
Assessment Act

General Act Text
Concurrent Approval Regulation
Prescribed Time Limits Regulation
Public Consultation Policy Regulation
Reviewable Projects Regulation
Transition Regulation

Environmental
Management Act

General Act Text
Code of Practice for the Discharge of Produced Water from Coalbed Gas Operations
Contaminated Sites Regulation
Hazardous Waste Regulation
Oil and Gas Waste Regulation
Petroleum Storage and Distribution Facilities Storm Water Regulation
Spill Reporting Regulation
Waste Discharge Regulation

Industrial Roads Act

General Act Text
Vehicular Traffic on Industrial Roads Regulations
List of Private Company Regulations

Integrated Pest
Management Act

General Act Text

Land Act

General Act Text

Integrated Pest Management Regulation
Base Mapping and Geomatic Services Product and Services Price List Regulation
Crown Land Fees Regulation
Fossil Definition Regulation

Prepared for: BC MoH
Project 10710

Page 1
August 2014

FINAL
Review of Regulatory Framework
Phase 2 Human Health Risk Assessment of
Oil and Gas Activity in Northeastern British Columbia

Act

Regulations Reviewed
Integrated Land and Resource Registry Regulation
Land Act Interest Rate Regulation
Land Act Regulation
Land Recording Districts Regulation
Land Use Objectives Regulation
Prohibition Regulation No. 1
Prohibition Regulation No. 2
Prohibition Regulation No. 3
Prohibition Regulation No. 4
Prohibition Regulation No. 5
Prohibition Regulation No. 6
Prohibition Regulation No. 7
Prohibition Regulation No. 9
Subscription Fee Regulation

Motor Vehicle Act

General Act Text

Oil and Gas Activities
Act

General Act Text
Administrative Penalties Regulation
Consultation and Notification Regulation
Drilling and Production Regulation
Emergency Management Regulation
Environmental Protection and Management Regulation
Exemption Regulation
Fee, Levy and Security Regulation
Geophysical Exploration Regulation
Oil and Gas Activities Act General Regulation
Oil and Gas Road Regulation
Pipeline and Liquefied Natural Gas Facility Regulation
Pipeline Crossings Regulation
Service Regulation

Petroleum and Natural
Gas Act

General Act Text
Net Profit Royalty Regulation
Petroleum and Natural Gas Act Fee, Rental and Work Requirement Regulation
Petroleum and Natural Gas Drilling Licence Regulation
Petroleum and Natural Gas General Regulation
Petroleum and Natural Gas Grid Regulation
Petroleum and Natural Gas Royalty and Freehold Production Tax Regulation
Petroleum and Natural Gas Storage Reservoir Regulation
Surface Lease Regulation

Public Health Act

General Act Text
Health Hazards Regulation
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Act

Regulations Reviewed

Transport of
Dangerous Goods Act

General Act Text

Transportation Act

General Act Text

Transport of Dangerous Goods Regulation
Provincial Public Undertakings Regulation
Road Exemption Regulation No. 1
Transportation Act Regulation
Tunnel Transportation of Dangerous Goods Regulation

Water Act

General Act Text
Ground Water Protection Regulation
Water Regulation

Water Protection Act

General Act Text

Workers
Compensation Act

General Act Text
Occupational Health and Safety Regulation Part 23 - Oil and Gas

Federal Acts and Regulations
Canada Oil and Gas
Operations Act

General Act Text
Canada Oil and Gas Certificate of Fitness Regulations
Canada Oil and Gas Diving Regulations
Canada Oil and Gas Drilling and Production Regulations
Canada Oil and Gas Geophysical Operations Regulations
Canada Oil and Gas Installations Regulations
Canada Oil and Gas Operations Regulations
Oil and Gas Spills and Debris Liability Regulations
Polar Bear Pass Withdrawal Order

Canada Petroleum
Resources Act

General Act Text
Environmental Studies Research Fund Regions Regulations
Frontier Lands Petroleum Royalty Regulations
Frontier Lands Registration Regulations
Lancaster Sound Designated Area Regulations

Canada Transportation
Act
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Act
Canadian
Environmental
Assessment Act

Regulations Reviewed
General Act Text
Canada Port Authority Environmental Assessment Regulations
Comprehensive Study List Regulations
Crown Corporations Involved in the Provision of Commercial Loans Environmental
Assessment Regulations
Establishing Timelines for Comprehensive Studies Regulations
Exclusion List Regulations, 2007
Federal Authorities Regulations
Inclusion List Regulations
Law List Regulations
Projects Outside Canada Environmental Assessment Regulations
Regulations Respecting the Coordination by Federal Authorities of Environmental
Assessment Procedures and Requirements

Canadian
Environmental
Protection Act

General Act Text
Contaminated Fuel Regulations
Disposal at Sea Regulations
Environmental Emergency Regulations
Export and Import of Hazardous Waste and Hazardous Recyclable Material Regulations
Export of Substances on the Export Control List Regulations
Export of Substances Under the Rotterdam Convention Regulations [Repealed]
Interprovincial Movement of Hazardous Waste Regulations
Solvent Degreasing Regulations
Storage Tank Systems for Petroleum Products and Allied Petroleum Products Regulations

Fisheries Act

General Act Text

Indian Oil and Gas Act

General Act Text
Indian Oil and Gas Regulations

National Energy Board
Act

General Act Text
National Energy Board Act Part VI (Oil and Gas) Regulations
National Energy Board Onshore Pipeline Regulations
National Energy Board Order No. MO-62-69
National Energy Board Pipeline Crossing Regulations, Part II
National Energy Board Pipeline Crossing Regulations, Part I
National Energy Board Processing Plant Regulations
National Energy Board Rules of Practice and Procedure
National Energy Board Substituted Service Regulations
Oil Pipeline Uniform Accounting Regulations
Oil Product Designation Regulations
Pipeline Arbitration Committee Procedure Rules
Power Line Crossing Regulations
Toll Information Regulations
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Act
Navigable Waters
Protection Act

Regulations Reviewed
General Act Text
Ferry Cable Regulations
Navigable Waters Bridges Regulations
Navigable Waters Works Regulations

Railway Safety Act

General Act Text
Mining Near Lines of Railways Regulations
Notice of Railway Works Regulations
Notice Respecting the 2010 G8 and G20 Summits Railway Transportation Security
Measures [Repealed]
Railway Prevention of Electric Sparks Regulations
Railway Safety Management System Regulations

Transportation of
Dangerous Goods Act

General Act Text
Toronto Area Rail Transportation of Dangerous Goods Advisory Council Order
Transportation of Dangerous Goods General Policy Advisory Council Order
Transportation of Dangerous Goods Regulations

WHMIS
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