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1.0 INTRODUCTION 
The Clean Air Strategic Alliance (CASA) is evaluating the progress made in reducing flaring and venting in 
Alberta.  Current flaring and venting regulations have resulted in a solution gas conservation rate of 
approximately 96%.  This report responds to the CASA Flaring and Venting Project Team’s (FVPT) interest in 
understanding the potential implications of rules requiring 100% conservation of solution gas from both existing 
facilities and new facilities.  This report will discuss the implications of requiring 100% conservation and describe 
criteria for exemptions in cases where the environmental impacts caused by conserving solution gas are 
considered likely to outweigh the benefits associated with conserving solution gas. An easy-to-use 
decision-making tool was designed to assess cases and to determine where an exemption may be appropriate. 

2.0 OBJECTIVES 
The objectives of this project are to: 

 provide a framework for quantifying the site-specific financial costs and benefits of eliminating solution gas 
flaring and venting, to industry and the province; and 

 recommend a structure and/or criteria for exempting the requirement to conserve solution gas at individual 
sources in cases where the environmental impacts caused by conserving the gas are considered to be 
greater than the benefits associated with conservation. 

Exemption criteria were defined and a decision-making tool developed that is intended to be: 

 efficiently implemented; 

 easily understood by industry and the public; and 

 easily administered by the ERCB to evaluate industry applications and easily determine if an exemption 
applies. 

3.0 BACKGROUND INFORMATION 
The following sections are derived from the Information Sheets provided in Appendix I and are complemented by 
the information obtained during the interview process.  The intent of the Information Sheets was to scope this 
study and to frame the stakeholder interviews.  The first Information Sheet describes the solution gas flaring 
standards, regulations and targets of Canada and within British Columbia, Alberta, and Saskatchewan, as well 
as those set by the United States of America and internationally. The second Information Sheet discusses the 
drivers for reducing solution gas flaring, and provides a short summary of currently available flaring and venting 
reduction technologies. 

3.1 Solution Gas Flaring Standards, Regulations and Targets in Alberta 
In Alberta, two agencies set objectives and regulations for solution gas flaring and venting: the Energy 
Resources Conservation Board (ERCB) and Alberta Environment (AENV).   

The ERCB has the broad legislative responsibility to regulate the efficient and responsible development of 
Alberta’s energy sources including oil, natural gas, oil sands, coal and electrical energy1

  

.   

                                                      
1  Energy Resources Conservation Board (ERCB). (2006). Directive 60: Upstream Petroleum Industry Flaring, Incinerating, and Venting. 

http://www.ercb.ca/docs/documents/directives/Directive060.pdf.  
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AENV regulates known pollutants and contaminants associated with industrial developments.  The Alberta 
Ambient Air Quality Objectives (AAAQOs)2

3.1.1 Energy Resources Conservation Board  

 specify acceptable levels for contaminants that are known to be 
hazardous to human and/or vegetative health. 

The ERCB developed the current version of Directive 60: Upstream Petroleum Industry Flaring, Incinerating, and 
Venting1 in 2006, which lays out regulatory requirements and guidelines for flaring, incinerating, and venting in 
Alberta.  It covers flare permit requests, dispersion modelling, and measuring and reporting of flared, incinerated, 
and vented gas.   

ERCB Directive 60 Summary 
A number of key issues form the basis of Directive 60.  First, flares must be designed, operated and maintained 
in such a way that none of the AAAQOs for hydrogen sulphide (H2S) are exceeded.  Secondly, all flares and 
vents emitting gas volumes in excess of 900 m³/day must apply the ERCB Solution Gas Flaring/Venting Decision 
Tree Process1, which aims at achieving specific performance objectives.  These objectives can be accomplished 
either by reduction or elimination of vented or flared solution gas. 

Specific design and performance targets mandated for solution gas flares include the following1: 

 the solution gas must have a heating value of 20 MJ/m3or greater (12 MJ/m3 is the minimum for an existing 
flare with a history of stable operation and compliance with the AAAQOs); 

 emergency systems must be configured to ensure the solution gas heating value does not drop below 
12 MJ/m³ during emergency flaring; 

 black smoke from flaring cannot exceed an average opacity of 40% over six consecutive minutes; 

 for sour gas with an H2S content greater than 1%, a pilot or continuous ignition device must be installed to 
ensure any flared gas undergoes combustion before exiting the stack; 

 flares must be designed so that the radiant heat intensity at ground level does not exceed 4.7 kw per 
square metre; and 

 flares must have a height greater than 2.5 times the height of the tallest building when the stack is located 
within a radius of 5 times the height of any nearby building.  

Venting is not considered an alternative to flaring2. Operators must conserve solution gas at all sites where: 

 combined flaring and venting volumes are greater than 900 m³/day per site and the D60 decision tree 
process and economic evaluation result in a net present value (NPV) of greater than -$50,000 CDN; 

 the gas to oil ratio (GOR) is greater than 3,000 m3/m3; all wells producing a GOR greater than 3,000 m3/m3 
at any time during the life of the well must be shut-in until the gas is conserved; or 

 flared volumes are greater than 900 m3/day per site and the flare is within 500 m of an existing residence, 
regardless of economics1. 

                                                      
2  Alberta Environment. Legislation/Guidelines. http://environment.alberta.ca/3.html. 
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3.1.2 Alberta Environment  
The impact of sour gas flaring must also be checked against the AAAQOs if the H2S content in the sour gas is 
greater than 1%1. 

3.2 Solution Gas Flaring Standards, Regulations and Targets in Other 
Jurisdictions 

3.2.1 Canada 
Initiated in 2005 through a conglomerate of Canadian oil and gas regulators, Canada’s Country Implementation 
Plan (CIP), developed to meet voluntary Global Gas Flaring Reduction (GGFR) standards, has been executed at 
the provincial level through a combination of regulations, standards and guidelines.  

British Columbia, Alberta, and Saskatchewan have developed regulations to realize the voluntary standard in 
each province. 

3.2.2 British Columbia 
As part of its contribution to achieving the “Voluntary Standard,” British Columbia developed the Oil and Gas 
Commission (OGC) Flaring, Incinerating and Venting Reduction Guideline for British Columbia 
(February 6, 2008)3

As part of British Columbia’s Energy Plan to reduce its greenhouse gas footprint, the elimination of all routine 
flaring at oil and gas producing wells and production facilities is envisioned by 2016, with an interim goal to 
reduce flaring by 50% below 1996 levels by 2011

.  This Guideline is regulated under the Petroleum and Natural Gas Act and Pipeline Act 
since March 5, 2008. It incorporates requirements from Alberta’s ERCB Directive 60 that are applicable and 
appropriate to British Columbia. 

3.  The Oil and Gas Commission has a target of 97% 
conservation of solution gas by 2011 and 98% by 20163.  For the past six years BC operators have consistently 
achieved a 96% rate of conservation of solution gas production3. 

3.2.3 Saskatchewan 
Currently, Saskatchewan has no regulatory guideline to control solution gas flaring and venting.  However, as 
part of its 2007-2008 annual report, the Ministry of Environment approved an action item to “maintain an efficient 
and effective regulatory regime in the province to ensure the proper management and conservation of provincial 
non-renewable resources.” 4

Gas conservation standards for solution gas are expected to be released by Saskatchewan in the fall of 2010

  As a result, the Ministry of Environment created a joint upstream oil and gas 
industry flaring and venting reduction committee in 2007. 

5

3.2.4 United States of America 

.   

The major environmental governing body in the United Stated is the Environmental Protection Agency (EPA), 
established in 19706

  

.  Its primary responsibility is setting and enforcing environmental national standards and 
regulations for emissions reduction.  Reduction specific to solution gas flaring has been implemented only in 
Texas and California.  Other states, in collaboration with the EPA, have achieved reductions by setting general 
standards for air quality. 

                                                      
3  Oil and Gas Commission (OGC). (2008). Flaring, Incinerating and Venting Reduction Guideline for British Columbia. 

http://www.ogc.gov.bc.ca/documents/guidelines/Flaring%20Incinerating%20%20Venting%20Reduction%20Guideline%20for%20BC%20-%20Feb-6-08.pdf.  
4  Province of Saskatchewan. 07-08 Annual Report, Ministry of Energy and Resources. 
5  CASA, pers. comm., April 2010. 
6  Environmental Protection Agency. Public Access Frequent Question. http://www.epa.gov. 



 

 
CASA - FVPT –  GAS FLARING & VENTING 

  

June 16, 2010 
Report No. 09-1334-0026 4  

 

Texas and California have developed regulations specifically directed at flaring.  The Texas Commission on Air 
Quality (TCEQ) regulates flaring standards in Texas7 while the California Environmental Protection Agency 
(CEPA) provides governance in California8

Both the TCEQ and CEPA work with regulating bodies within their respective localities to determine region 
specific standards.  For example, Rule 4311 developed by the San Joaquin Valley Unified Air Pollution Control 
District in collaboration with CEPA imposes limits on the release of volatile organic compounds (VOCs) and 
oxides of nitrogen (NOX) from solution gas flares

.   

9

9

.  These thresholds, defined on a pollutant mass per energy 
unit basis (e.g., lb/MMBtu), are detailed in section 5.7 of Rule 4311.  The most stringent NOX emission standard 
is for non-steam assisted flares with a total heat release rate less than 10 MMBtu, which are permitted to emit 
0.0952 lb NOx/MMBtu of gas flared .   

Localities where airborne compound concentration levels consistently exceed ambient air quality criteria are 
known as non-attainment areas6.  For these regions, the state regulatory authorities have adopted stricter levels 
for ambient air concentrations, impacting emissions from all sources including solution gas flares. 

3.2.5 International 
Outside North America, there are relatively few flaring standards.  However, an interest in improving air quality 
and reducing greenhouse gas (GHG) emissions drives flaring reduction in some countries.  An agreement made 
under the Kyoto Protocol, titled the Clean Development Mechanism (CDM), allows industrialized countries with 
commitments to invest in projects that reduce GHG emissions in developing nations as a more economical 
alternative to reducing emissions in their own country10.  This has prompted major oil and gas companies around 
the world to look for methane reducing projects in developing nations. Particular emphasis has been placed on 
both Nigeria and India, where major sources of methane releases include solution gas flaring and fugitive 
emissions from pipelines11

Nigeria annually flares 18.9 billion m3 of primarily solution gas, or approximately 45 million tonnes CO2 
equivalent, making it one of the largest emitters of flared gas in the world

. 

12.  Most of this gas is a by-product of 
crude oil production and is flared due to a lack of infrastructure to capture and monetize this potential 
commodity13

In India, a number of solution gas flare reduction projects in the upstream oil and gas sector have been identified 
by the Methane to Markets Indian Oil and Gas Subcommittee as having a significant potential to reduce GHG 
emissions.  A number of methane reducing projects were planned to commence as early as 2009

.   

11. 

During the interview stage of this project, an interviewee pointed out that Norway has a policy that any flaring is 
prohibited, but recognized that Norway’s production is off-shore and has different characteristics than Alberta’s 
production.   

3.2.5.1 World Bank and International Finance Corporation 
Created in 1945, the World Bank Group is an amalgamation of five international organizations whose primary 
objective is to provide low-interest loans and interest-free credits to poor countries in an attempt to promote 
sustainable development and diminish poverty14

                                                      
7  Texas Commission. Environmental Quality. http://www.tceq.state.tx.us. 

.  The International Finance Organization (IFC) is one these 

8  California Environmental Protection Agency. http://www.ca.gov. 
9  San Joaquin Valley. Unified Air Pollution Control District Rule 4311 – FLARES. http://www.arb.ca/gov/drdb/sju/curhtml/r4311.pdf. 
10  Clean Development Mechanism. Accessed http://unfccc.int/Kyoto_protocol/mechanisms/clean_developmentmechanism/items/2718.php. 
11  Oil and Gas Subcommittee Delegate. Update-India. http://www.methanetomarkets.org/events/2009/all/doc/all-27jan09/subcommittee/oilgas/day3_india_country_report.pdf. 
12  Nigeria: Carbon Credit Development for Flare Reduction Projects Guidebook (2006). http://siteresources.worldbank.org/EXTGGFR/Resources/NigeriaGGFRGuidebook_ICF.pdf. 
13  Flare Out Policy and Unilateralism in the Context of CDM Activities in Nigeria. http://www.wiltonpark.org.uk/documents/WPS06-18%20Pdf%20presentations/Gardner.pdf. 
14  World Bank. http:/worldbankgroup.org. 
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international organizations and serves to finance private sector investment, particularly for projects deemed too 
risky by commercial investors.  Some of these investments support solution gas flaring reduction projects and 
one of the organization’s goals is to reduce flaring globally by sharing international best practises and 
implementing nation-specific reduction through the World Bank led Global Gas Flaring Reduction (GGFR) 
program15

Launched at the World Summit on Sustainable Development in August 2002, the GGFR is a conglomeration of 
public and private organizations including governments of oil producing nations, state-owned companies and 
major international oil companies, led by the World Bank. The GGFR facilitates and supports national efforts to 
use currently flared gas by promoting an effective regulatory framework and tackling the constraints on gas 
utilization, such as insufficient infrastructure and poor access to local and international energy markets, 
particularly in developing countries. The GGFR has created an international “Voluntary Standard” that aims to 
stop continuous venting by 2010 and continuous flaring by 2012

. 

3.  Country Implementation Plans (CIPs) have 
been developed to meet the GGFR “Voluntary Standard”3.  These CIPs endeavour to document each 
jurisdiction’s actions to address continuous gas venting and flaring around the world3. 

3.2.5.2 World Health Organization 
The World Health Organization (WHO) is a specialized group of the United Nations that coordinates international 
health work.  As part of its endeavours to protect public health in different contexts worldwide, it has produced a 
set of air quality guidelines (AQGs) which provide a general framework for creating country specific air quality 
standards16

3.3 Current Flaring and Venting Activity in Alberta 

.  It is expected that, in the absence of specific solution gas regulations, many countries will design 
their facilities to meet WHO standards.   

According to ERCB Directive 60, the current solution gas flaring limit is 670 106m3/yr for Alberta.  This value is 
based on 50% of the amount of solution gas flared in 19961.  If this level were to be exceeded, which has not yet 
occurred, the ERCB would use currently available data to enforce flaring limits on individual sites to reduce 
Alberta’s total flared solution gas volume to below this level.  

3.4 Current Practices for Reducing Flaring and Venting in Alberta 
3.4.1 Provincial 
Mechanisms for reducing flaring are contained within the ERCB Directive 601 for Alberta and the Oil and Gas 
Commission (OGC) Flaring, Incinerating and Venting Reduction Guideline for British Columbia3.   

Both the regulation and the guideline set economic targets for capturing and pipelining flared gas for further 
processing if certain conditions are met.  Both Directive 60 and the OGC Guideline require any sites flaring or 
venting combined volumes greater than 900 m³/day to conserve gas as long as the net present value (NPV) of 
conservation is greater than -$50,000 CDN3.  Recommended conservation methods include pipelining the gas to 
sales, using it for fuel or for power generation, and pressure maintenance and clustering1. 

The ERCB and OGC recommend that operators exchange production data and jointly consider clustering of 
solution gas production or regional gas conservation systems1. Further, the operator with the largest flare and 
vent volumes should take the lead in coordinating the evaluation of conservation economics for the area1.  If the 
value of the produced gas outweighs the cost of installing a pipeline, companies are required to tie solution gas 
production into the nearest pipeline1. 

                                                      
15  International Finance Corporation. http://www.ifc.org/. 
16  WHO. (2005). WHO Air Quality Guidelines for Particulate Matter, Ozone, Nitrogen Dioxide and Sulphur Dioxide: Global Update 2005. 

http://whqlibdoc.qho.int/hq/2006/WHO_SDE_PHE_OEH_06.02_eng.pdf. 
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3.4.2 Canada 
At the national level, the Canadian Association of Petroleum Producers (CAPP) Facility Flare Reduction Best 
Management Practises17

The first objective is to determine flare properties; including locating, classifying and quantifying all flare sources 
as well as determining the cause of flaring events.   

 provides guidance on developing a Flare Reduction Plan (FRP).  While the 
implementation of the plan is project specific, two major portions comprise the FRP guideline.   

The second objective is to conduct a flare reduction assessment including identifying gaps in facility design, 
determining the feasibility of reduction operations, prioritizing feasible reduction options and lastly developing an 
implementation schedule3. 

3.4.3 International 
In 1994 the GGFR partnership began the global trend of reducing flaring and venting when it was realized that 
global venting and flaring totalled more than 100 billion m3 per year.  The GGFR has created an international 
“Voluntary Standard” that aims to stop continuous venting by 2010 and continuous flaring by 20123. 

Founding members of the GGFR are the World Bank Group; the governments and/or national oil companies of 
Algeria (Sonatrach), Ecuador, and Nigeria; international oil companies BP and Royal Dutch Shell; and donor 
country, Norway. Other members of the GGFR currently include the governments and/or national oil companies 
of Angola, Chad, Cameroon (SNH), Equatorial Guinea, and Indonesia; international oil companies 
ChevronTexaco, Eni, ExxonMobil, NorskHydro, Statoil, and TOTAL; and donor countries Canada (CIDA), and 
the United States. 

Flare reduction practices outside North America are more often driven by GHG reduction, although Nigeria has 
issued a court order to stop flaring in the Niger Delta.  The primary reason cited was that flaring violated the 
public rights to life and dignity. 

The Netherlands have recently enacted a New Environmental Protection Plan (NMPP) which is intended to 
sharply reduce air emissions.  This is not aimed specifically at flaring; however, flaring will be reduced as a 
result. 

3.4.4 Global Carbon Credit Incentives  
Global carbon credit trading is expected to help drive further investment into technologies that will curb practices 
such as flaring.   

3.5 Available Flaring and Venting Reduction Technologies 
3.5.1 Reduction Technologies 
3.5.1.1 Pipelining 
Pipelining is the most common alternative to solution gas flaring in Alberta.  ERCB Directive 60 includes 
provisions for economically evaluating the pipelining of gas that is normally flared to a processing plant.  Volume 
and economic criteria are used to set the requirements for industry to pipeline gas instead of flaring it. 

3.5.1.2 Vapour Recovery Units 
Vapour Recovery Units are used in conjunction with pipelining as a means of capturing gases at low pressure 
and supplying the gas to an adjacent pipeline. 

                                                      
17  CAPP. (2006). Facility Flare Reduction Best Management Practices. http://membernet.capp.ca/raw.asp?x=1&dt=NTV&dn=114231. 
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3.5.1.3 Reinjection 
In some areas, solution gas is re-injected into a reservoir as a means of pressure maintenance.  Currently, this 
process is expensive and the gas volumes recovered are relatively low, often making this technology 
un-economical or impractical.  If, as discussed in Section 4.2.3, offset credits were available then reinjection 
would be more viable. 

3.5.2 Energy Conservation Methods 
3.5.2.1 Micro-Turbines 
The most common technology for power generation is micro-turbine technology. Micro-turbine technology 
provides a means of combusting the solution gas, then converting the energy to power.  Micro-turbines are 
sensitive to gas quality and currently have limited use given their relative high cost and the limited transmission 
capacity in Northern Alberta for excess power.    

3.5.2.2 Reciprocating Engines 
On a limited basis, solution gas has been used as a fuel for reciprocating engines.  As in the case for 
Micro-Turbines, the engines are sensitive to fuel quality. 

3.6 Current Drivers for Flaring and Venting Reduction 
The identified major incentives for reducing solution gas flaring include reducing impacts to the environment and 
to land and landowners, decreasing greenhouse gas (GHG) emissions, and saving a valuable energy 
commodity.   

3.6.1 Environmental Impacts 
Impacts to air quality, and increased noise, smoke, heat and light resulting from flares can affect both the 
environment and landowners.  

3.6.1.1 Air quality 
Emissions from solution gas flares include volatile organic compounds (VOC), carbon monoxide (CO), oxides of 
nitrogen (NOX), reduced sulphur compounds (including mercaptans), sulphur dioxide and hydrogen sulphide 
(H2S).   

Among these pollutants, H2S has the highest potential to impact air quality18.  A hydrogen sulphide concentration 
of 11 µg/m³ is enough to produce a detectable odour by some people, while an exposure exceeding 5,000 µg/m3 
is enough to cause eye irritation as well as respiratory problems to asthmatic individuals.  Concentrations 
surpassing 560,000 µg/m³ are enough to cause major respiratory distress to a healthy person and anything 
exceeding 700,000 µg/m³ is fatal. 

AENV18

3.6.1.2 Noise 

 does not permit a hydrogen sulphide concentration emitted from a flare (or any other source) to exceed 
14 µg/m³ (based on a 1-hr average) to limit odour perception of the pollutant. 

Noise from flaring and venting is associated with high pressure releases.  Low pressure releases generally do 
not result in a significant amount of noise19

                                                      
18  Government of Alberta (Environment). Ambient Air Quality Objectives and Guidelines. http://environment.alberta.ca/645.html. 

. 

19  Energy Resources Conservation Board (formally the Alberta Energy and Utilities Board). (2007). Directive 038: Noise Control, February 2007 Edition. Accessed June 24, 2009: 
http://www.ercb.ca/docs/documents/directives/Directive038.pdf. 
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Noise is regulated in Alberta and British Columbia, where criteria are set for temporary activities such as 
maintenance blow downs conducted through flaring or venting.  Planned events that occur more than four times 
per year must meet prescribed criteria.  Noise is regulated to address landowner issues, primarily to prevent 
sleep disturbance19. 

3.6.1.3 Smoke 
Black carbon particles, known as soot, are released with smoke resulting from the incomplete combustion of 
flared gas.  The two entities combine to form black smoke.  Excessive black smoke can create visual discomfort 
for nearby residents.  

Alberta and British Columbia have imposed limits on the amount of black smoke released from individual flares.  
In both provinces black smoke from flaring cannot exceed an average opacity (a measure of the degree to which 
light is blocked) of 40% over six consecutive minutes1. 

3.6.1.4 Heat and Light  
Solution gas flares can be significant sources of heat and light.  For this reason, many regulatory bodies in North 
America insist flares be designed to meet a maximum heat intensity target.  In Alberta and British Columbia this 
target is 4.7 kilowatts per square metre4, primarily as a fire prevention and health and safety precautions. 

3.6.2 Land and Landowner Impacts 
From a landowner perspective, the impacts of flaring and venting relate to health concerns for people and 
livestock due to visual disturbance, and effects on air quality, odour and noise, as discussed previously.  These 
effects on land use and livestock could result in an economic impact to landowners.   

3.6.3 Greenhouse Gas Emissions 
Environment Canada’s National Inventory Report 1990-200620

The total greenhouse gases in Canada amount to 721,000 kt CO2 equivalent (CO2E) annually of which venting 
and flaring of all gases (not just solution gas) produce 39,100 kt CO2E, or 5%, of GHG emissions per year. 
Venting contributes 33,100 kt CO2E or 85% of this total. It is not known what portion of this is due to flaring and 
venting of solution gas. 

 provides details on the sources of GHG 
emissions in Canada.  This Report was the Canadian government’s submission to the United Nations 
Framework Convention on Climate Change in May 2008. According to the Report, flaring and venting are not the 
largest source of GHG emissions in Canada.  It is recognized, however, that they are a significant source. 

Venting contributes to greater GHG emissions than flaring, as the entire stream of vented gas is released 
primarily in the form of methane (CH4).  CH4 has a 100-year global warming potential (GWP) that is 21 times 
higher than CO2

19.  Depending on the combustion efficiency, flaring will convert a portion of the solution gas into 
the less potent CO2. 

The interviews conducted for this project identified that difficulties arise when attempting to measure GHG 
emissions; this is discussed in Section 4.2.3. 

3.6.4 Energy Implications 
Flared solution gas can be considered a resource commodity due to its energy content.  The energy in solution 
gas can vary depending on its composition, however Alberta Energy Resources Conservation Board (ERCB) 
Directive 6019 imposes a minimum heating value of 20 MJ/m³ for solution gas (except in special circumstances).   

                                                      
20  Environment Canada. Canada’s 2006 Greenhouse Gas Inventory. http://www.ec.gc.ca/pdb/GHG/inventory_report/2006/som-sum_eng.cfm. 
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Assuming this heating value for conservatism, and knowing the volume of solution gas vented and flared in 
Alberta in 200721

Employing the average natural gas rate in January 2009 in Alberta at $5.77/GJ

 was 672 106 m3, the predicted energy lost due to solution gas flaring and venting in Alberta 
amounts to 134 105 GJ.   

22

Globally, the volume of flared gas was estimated to be 168 billion cubic metres in 2006 with a potential market 
value of US$40 billion according to World Bank

, the monetary worth of this lost 
energy is approximately $77.5 million.   

23

4.0 STAKEHOLDER CONSULTATION 
.   

4.1 Approach and Methodology 
Interviews were held with eleven organizations (see Appendix II) during July and August, 2009.  One provided a 
written response.   The interviewees included five producers, one supplier, the ERCB, Alberta Environment, and 
two non-government organizations (NGO).  Members of the Small Explorers Producers Association of Canada 
(SEPAC) were also given an opportunity through their association to provide written input, but no comments 
have been received to date. The interviews were designed to elicit views on the options for, and implications of, 
eliminating routine solution gas flaring and venting.  Each interviewee received a copy of the information sheets 
(previously submitted to the FVPT) and a list of questions prior to the interview; these questions are included in 
Appendix II.    

The focus of the interviews were as follows: 

Option 1: 100% solution gas conservation (no flaring or venting): 

 technologies; and 

 impacts. 

Option 2: Close to 100% solution gas conservation (allow some exemptions): 

 exemption criteria; 

 impacts; and  

 compliance with environmental regulations. 

Some of the interviewees provided written follow-up information, including information on the economics of 
conservation and corporate policies.   

4.2 Results 
4.2.1 Assessment Criteria  
There was general support in principle in all the interviews for moving towards 100 percent conservation of 
routine solution gas.  Some of the producers have specific policies stating that there should be no continuous 
venting or flaring for the purpose of disposal.  Some are proactively looking at ways to increase conservation, 
such as looking at options for compressors for volumes of less than 500 m3 of gas per day. 
                                                      
21  Upstream Petroleum Industry Flaring and Venting Report Industry Performance for Year Ending December 31, 2007. (2008). www.ercb.ca/docs/products/STs/st60b_current.pdf. 
22  Government of Alberta Energy. Monthly Reference Price Calculations. http://www.energy.gov.ab.ca/NaturalGas/1316.asp. 
23  Fact Sheet: First Global Satellite Survey on Gas Flaring. 

http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTOGMC/EXTGGFR/0,,contentMDK:21457705~pagePK:64168309~theSitePK:578069,00.html.  
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There was agreement that 100% conservation was not currently feasible and some exemptions would be 
appropriate based on an environmental or economic criteria.  One producer indicated that they attained 99.7% 
conservation with a policy to build in conservation for most projects.  One interviewee pointed out that Norway 
has a policy that any flaring is prohibited, but recognized that Norway’s production is off shore and has different 
characteristics than Alberta’s production. 

Some of those interviewed expressed concerns about requirements for conservation during emergency 
conditions.  However, it was clarified that this study is focussed only on routine flaring and venting of solution 
gas. 

There were two evaluation outcomes identified: 

 Environmental impacts:  Lower GHG emissions and, where residences are close by, reduced noise and 
non-GHG emissions. 

 Shut in or projects not proceeding:  While it was beyond the scope of this study to quantify the amount of 
shut in production from a 100 percent conservation standard, some producers indicated that a substantial 
portion of facilities would be shut down.  Note that one NGO commented that the oil production would not 
be lost, just delayed until economics or technology improved.    

A key purpose of the interviews was to obtain views and recommendation on appropriate exemption criteria for a 
requirement of 100% conservation.  There was a general agreement that there should be a small number of 
exemptions and they should be simple to apply.  The following potential exemption criteria were identified during 
the interviews.   

 Volume Threshold:  Conservation is not required if the flaring or venting is below a threshold amount.  This 
is currently 900 m3/day. 

 Environmental Test:  GHG and other emissions from conservation cannot exceed emissions from flaring or 
venting. 

 Land Impact Test:  Exemptions where there would be significant land disturbance from pipelines, or where 
pipelines would need to go through land which is ecologically sensitive. 

 Economic Test:  An economic test, such as applied under ERCB directive 060, where conservation is not 
required if the cost is in excess of a threshold amount.  Note that one interviewee suggested a social impact 
be considered, such as employment benefits, which can be covered in an economic test. 

4.2.2 Preferred Options 
There was agreement supporting the environmental and land impact exemptions.  However, there were varied 
opinions as to what should be the suitable threshold for the land impact, particularly for pipelines.  There was 
also general agreement on continuing a volume threshold with varied views on what the level should be. The 
NGOs did not support an economic test.   

Some considerations include: 

 Volume: To some extent the volume threshold is a proxy for the economic test.  The threshold is driven by 
technical considerations as, based on the interviews with industry, compressors are typically considered 
feasible for the current threshold of 900 m3 of gas per day.  However, a number of those interviewed saw a 
lower threshold as feasible, with a threshold as low as 200 cubic meters suggested in one case.  The 
threshold level is beyond the scope of this study, but is an area where further research is required. 
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The interviewed supplier suggested that a more stringent conservation policy such as lowering the 
threshold from 900 m3 could lead to companies investing in Research and Development to reduce the costs 
for compression at lower thresholds. 

 Environmental: The main challenge is how to measure the environmental (and social) impacts of 
conservation, particularly GHG and other air emissions.  Measures would need to be developed using a life 
cycle methodology for the environmental impacts of pipelines and other equipment required for 
conservation. 

 Land Impact: There was agreement that pipelines should not be proposed when ecologically sensitive land, 
such as wetlands or designated areas, is impacted.  Views varied as to what length of pipeline would be 
excessive.  Some of the interviews suggested distance from a residence should be a factor, with more 
stringent requirements when flaring or venting occurs within a fixed distance.   

 Economic: Some parties supported continuing the economic test as-is and others suggested raising the 
level.   Under a policy of 100% conservation, NGOs expressed the view that an economic test may not be 
appropriate if only environmentally related exemptions were to be considered.    

4.2.3 Issues Identified 
During the interviews a number of issues were raised.  Some of them represent opportunities to improve 
conservation, while others are challenges that need to be addressed.  They include: 

Providing Offset Credits for Conservation 
CNRL and Husky have started developing an offset protocol whereby credits would be approved for uneconomic 
solution gas conservation projects.  The offset projects envisioned are the installation of solution gas 
conservation systems at oil batteries that are currently venting or flaring the solution gas (i.e., solution gas that is 
uneconomic to conserve as per ERCB Directive 60).  The project proponent could then claim offset credits for 
the volume of gas that is conserved rather than vented or flared.  This would improve the economics of the gas 
conservation project by providing an additional source of revenue.   However, there are policy challenges with 
this approach, since offset credits could result in a project meeting the economic test in which case the offset 
criteria ‘not required by law’ would not be met. 

Residential Use of Solution Gas 
Local residents would like access to solution gas, but, although D60 specifically provides avenues for access to 
solution gas, this is not often feasible under existing conditions.  Note that there would be some issues in 
meeting standards for residential use (e.g., contaminants such as up to 20% CO2 and possibly H2S, and lack of 
mercaptan for gas leak detection). 

Time Limits for Getting Conservation in Place 
Six months seemed appropriate when first proposed, but producers suggested that this may not always be 
sufficient.  A six month period for heavy oil may not be enough for northern Alberta, given winter conditions.  This 
limit is currently being revisited, and companies can apply for exceptional status to get an extension, but there 
will need to be a test for diligence (i.e., not waiting until last minute).  Where distribution lines are required for 
power, a power supply may not be available for up to a year or more. 

Government Funding Support for Infrastructure 
Upfront costs for conservation, such as pipelines, can be substantial.  Some parties suggested that where 
infrastructure could be shared, the government could fund the cost through the Climate Change and Emissions 
Management Corporation. 
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Support for Increased Co-operation among Producers or Use a Third Party Aggregator 
Co-operation with adjacent producers is recommended in ERCB Directive 60, but some suggested it should be 
encouraged more and there should be an expanded area for consideration (currently within 3 km).  One 
commented that there was little incentive for an enhanced level of co-operation with peers in an area and there 
is a need for incentives for joint work to conserve.   

The general view was that co-operation has not worked well, and perhaps there is a need to have a third party to 
do clustering.  Support for increased co-operation among producers was raised in a number of interviews and 
projects such as being done by the County of Vermilion River Natural Gas Utility would support that 
co-operation.  The County of Vermillion River Natural Gas Utility’s efforts were recognized with an Alberta 
Emerald Award for a Heavy Oil Well Vent Gas Gathering Process.  They reported that their I-CAP project 
gathered vent gas equivalent to 490,000 tonnes/year of CO2 equivalent24

Royalty Exemption Constraints 

.     

Natural gas used on site is exempt from royalties.  However, this is limited to the producer’s property.  If solution 
gas is transported to another producer then royalties must be paid.  This is considered a disincentive for 
co-operation among producers. 

The Role of Guidelines versus Regulations 
A question was raised whether the definition of solution gas is clear in ERCB Directive 60 and whether it has the 
same effect as a regulation. 

ERCB Staffing for Audits 
The ERCB has one full-time equivalent staff focussed on solution gas audits.  A question was raised as to 
whether this was sufficient.  The ERCB advised that they use data in the petroleum registry to determine where 
follow-up is appropriate, and the solution gas is found economic to conserve in 25 to 30 percent of the wells 
audited. 

Measuring Greenhouse Gases (GHGs) from Flaring and Venting 
One of the benefits of moving towards 100 percent conservation of solution gas is to eliminate the resulting 
GHGs and contribute towards Alberta’s climate change policy targets. 

This leads to the following questions:  What are the current levels of GHGs from flaring and venting of routine 
solution gas? and, What would be the level as the 100% target is approached?  Determining the levels of GHGs 
would be important if one of the tests for an exemption is whether the environmental impact from conservation is 
greater than the reduced emissions.  It is also important when consideration is given to providing offset credits 
for conservation. 

In order to address these questions, Dr. Matthew Johnson, Canada Research Chair in Energy & Combustion 
Generated Air Emissions at Carleton University was interviewed.  Dr. Johnson is currently completing a research 
project that will report the level of GHG emissions from flaring and venting from Alberta.  That study is targeted 
to be completed by late summer 2010 and, therefore, is not available for this report. 

The amount of GHGs from flaring and venting will vary based on the composition of the solution gas.  In the case 
of flaring, composition can affect flare efficiency and the relative amounts of various GHGs in the emissions.  In 
the case of venting, solution gas is released directly to the atmosphere, and emitted GHGs are directly 
dependent on solution gas composition. 

                                                      
24  For more information:  http://www.emeraldfoundation.ca/emerald_awards/past_recipients/2008/county_of_vermilion_river_natural_gas_utility 
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In Alberta, there is limited information currently available on the composition of the solution gas flared and 
vented.  Dr. Johnson advised that in many jurisdictions where flaring and/or venting occurs, reporting of the 
composition of natural gas is required for each well or battery.  He points out that this information is already 
necessary for companies to conduct an accurate economic test for conservation as is described in the current 
version of ERCB Directive 60.  He thus expects most companies would have this information available and, if 
not, one would only have to take a sample every ten years to obtain a reasonable measure of the composition.  
This would also provide critical missing information for aggregators to make a business case assessment of 
opportunities for aggregating solution gas. 

Dr. Johnson suggests that CASA should consider recommending that the ERCB require reporting of the 
composition of solution gas vented or flared.  

5.0 ANALYSIS 
5.1 Approach and Methodology 
A decision framework was developed to systematically consider the exemption criteria for the flaring and venting 
of solution gas.  It is an extension of the decision tree approach originally recommended by CASA (CASA 1998) 
and adopted by the ERCB in Directive 60 (ERCB 2006).   

The decision tree process as defined by ERCB considers two key factors for arriving at an exemption decision: 
solution gas volume and economic impact.  The current decision tree is dominated by considerations of 
feasibility and economics.  The promotion of the environmental (and social) component of the decision tree is 
required as the province moves closer to 100% conservation.  This approach requires incorporating a more 
detailed evaluation of the economic and environmental impacts of conservation.   

The framework within this study incorporates the agreed upon exemption criteria generated during the 
stakeholder consultation process summarized in Section 4.  The resulting decision tool represents a first step 
toward a framework to aid regulators in framing site-specific considerations and in identifying key areas that may 
require more in-depth evaluation.  Applying the tool will necessitate the collection of some detailed information to 
evaluate the economic and environmental exemption criterion. 

5.2 Identification of Options 
The gas flaring/venting exemption decision has three possible outcomes: 

1) Operational and exempt from conservation – allow venting and flaring of solution gas. 

2) Operational and 100% Conservation – apply suitable technology to conserve solution gas. 

3) Not operational and 100% Conservation – shut down operation. 

The purpose of this analysis is to provide a framework for assisting decision-makers in understanding the 
decision process required for moving Alberta closer to 100% solution gas conservation.  Figure 1 shows an 
operational decision tree for the decision process which would be performed by a regulator.   
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Figure 1: Operational Decision Tree 

 
 

The status of a well is currently decided based on the technical and cost feasibility of conserving a volume of 
produced solution gas.  The potential impacts resulting from each option are economic (i.e., trapped solution gas 
and loss of oil revenue), environmental (e.g., land impacts) and social (i.e., air and noise) considerations.   

It is assumed that environmental considerations for any given conservation technology (e.g., pipeline, power 
generation) or exemption activity (i.e., flaring or venting) will default to the applicable regulations and guidelines 
for environmental protection.   

5.3 Assessment of Options 
5.3.1 Environmental and Social Impacts 
The potential environmental and social impacts of Options 1 and 2 are described below.  It is assumed that 
Option 3 will not result in environmental impacts beyond those experienced with the initial well development.   

Air quality 
AENV25 provides compliance limits for several pollutants emitted from solution gas flares, including carbon 
monoxide (CO), particulate matter with an aerodynamic diameter less than or equal to 2.5 microns (PM2.5), total 
suspended particulates (TSP), NOX, sulphur dioxide (SO2) and hydrogen sulphide (H2S).  AENV26

                                                      
25  Government of Alberta (Environment). Ambient Air Quality Objectives and Guidelines. http://environment.alberta.ca/645.html. 

 ambient air 
quality thresholds for these compounds are provided in Table 1 along with comparable Canada-Wide and 
national air quality standards.   

26  Government of Alberta (Environment). Ambient Air Quality Objectives and Guidelines. http://environment.alberta.ca/645.html. 
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Several of the AENV27

Venting does not involve combustion and therefore the pollutants of concern are limited to the non-combusted 
compounds from solution gas such as H2S.  However, solution gas containing more than 10 mol/kmol of H2S 
cannot be vented to the atmosphere as per ERCB Directive 60.  AENV ambient air quality thresholds for H2S are 
presented in Table 1.  

 standards are based on human sensitivity to these pollutants and their implication to 
human health.  H2S and NOX ambient air concentrations must remain below 14 µg/m³ and 400 µg/m³ 
respectively (based on 1-hr averages) to limit the odour perception of these pollutants.  Ambient CO 
concentrations are not permitted to exceed 15,000 µg/m³ to prevent suffocation due to a complete substitution of 
oxygen for carbon monoxide in the blood.  The respective SO2 and PM2.5 ambient air quality limits of 450 µg/m³ 
(based on a 1-hr average) and 30 µg/m³ (based on a 24-hr average) define the thresholds above which these 
pollutants may cause irritation and respiratory problems to humans.  

Table 1: Alberta and National Air Quality Criteria 

Parameter 
Alberta Ambient 

Air Quality 
Standards (a) 

Canada-Wide 
Standards(b) 

National Ambient Air Quality Objectives(c) 

Desirable Acceptable Tolerable 

H2S (µg/m³)      
1-hour 14 —(d) — — — 
24-hour 4 — — — — 
SO2 (µg/m³)      
1-hour 450 — 450 900 — 
24-hour 150 — 150 300 800 
Annual 30 — 30 60 — 
NO2 (µg/m³)      
1-hour 400 — — 400 1,000 
24-hour 200 — — 200 300 
Annual 100 — 60 100 — 
CO (µg/m³)      
1-hour 15,000 — 15,000 35,000 — 
8-hour 6,000 — 6,000 15,000 20,000 
TSP (µg/m³)      
24-hour 100 — — — — 
Annual 60 — — — — 
PM2.5 (µg/m³)      
24-hour 30(e) 30(e) — — — 
(a) Source:  Alberta Ambient Air Quality Objectives and Guidelines June 2009. 
(b) Source:  CCME 2000. 
(c) Source:  Environment Canada 1981. 
(d) “—“ = No criteria are available. 
(e) Achievement is based on the 98th percentile ambient measurement annually, averaged over 3 consecutive years. 

Noise 
Noise emissions from gas flaring and venting are regulated in Alberta through the ERCB. Noise is controlled from a 
receptor perspective and considers all regulated activity cumulatively. Directive 038: Noise Control outlines specific 

                                                      
27  Government of Alberta (Environment). Ambient Air Quality Objectives and Guidelines. http://environment.alberta.ca/645.html. 
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methods for the determination of criteria for noise sources and for the prediction of noise at receptors.  Directive 038 
applies to all energy related installations in Alberta.  It applies to all continuous flares or vents and any intermittently 
operated flares and vents that are not considered emergency only.  Flares and vents used during regular 
maintenance cycles are considered a regulated source, particularly if they are used more than four times a year. 

Smoke 
Black carbon particles (soot_, are released with smoke resulting from the incomplete combustion of flared gas.  
The two entities combine to form black smoke.  Excessive black smoke can create visual discomfort for nearby 
residents.  

The ERCB has imposed limits on the amount of black smoke released from individual flares.  Black smoke from 
flaring cannot exceed an average opacity (a measure of the degree to which light is blocked) of 40% over six 
consecutive minutes.  

Heat and Light  
Solution gas flares can be significant sources of heat and light.  For this reason, many regulatory bodies in North 
America insist flares be designed to meet a maximum heat intensity target.  In Alberta this target is 4.7 kilowatts 
per square metre4 as defined by the ERCB primarily for fire prevention and health and safety precautions. 

Land Use 
Land use types identified in the criterion include human settlement, ecologically sensitive areas, wetlands and 
watercourses, and agriculture.  The ecologically sensitive lands considered include parks and protected areas, 
designated Environmentally Sensitive Areas (ESA), and identified culturally sensitive areas.  Wetlands and 
watercourses can also be considered ecologically sensitive.  Agricultural land includes cropland and pasture.  
These land types are defined in Table 2.  

It is recognized that the use of existing infrastructure, or building a pipeline following existing rights-of-way, will 
result in little additional land disturbance, regardless of land use.    

Table 2: Land Use Definitions 
Land Type Description 

Human settlement A city, town, village, or other concentration of human population which inhabits a given area.  
Ecologically Sensitive 
Area(a) 

Areas with one or more of the following characteristics: 
 national and provincial park or protected area 
 significant slopes or coulees 
 alkaline flat or dry slough 
 native prairie 
 flood-irrigated area 
 within 1-in-100 year floodplain 
 wetland or watercourse crossing 
 supports sensitive wildlife species 
 supports rare plant species or communities 
 historical resource or site 

Wetland or 
Watercourse(b) 

A water body with defined bed and banks, whether or not water is continuously present, but does 
not include fish bearing lakes. 

Agriculture Land used for cultivation or livestock grazing. 
Other Land types other than those described above, including forested land. 
(a) As defined in Alberta Environment R&R 03-2 “Siting an Upstream Oil and Gas Site in an Environmentally Sensitive Area on Private Land” 

(AENV 2003). 
(b) As defined in Alberta Environment Code of Practice for Pipelines and Telecommunication Lines Crossing a Waterbody (AENV 2007). 
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5.3.1.1 Option 1: Operational and Exempt 
The potential local environmental impacts of exemption are air quality, noise, smoke, and heat and light.  Air 
quality is of greatest concern because of its potential impact on human and animal health.  Air quality is 
dependent on the volume of pollutants emitted and the toxicity of the emissions, especially if H2S is present.  It 
also depends on the wind or plume direction and proximity of receptor, and the resulting probability of the plume 
intersecting with receptors such as human settlements, agriculture, and ecologically sensitive land.   

Figure 2 shows a schematic of a plume from venting or flaring and how it can interact with receptors.   

Figure 2: Potential Interaction of Flaring or Venting Plume with Receptors  

 
 

Global environmental impacts are also associated with both flaring and venting.  Global impacts pertain to GHG 
produced during venting (CH4) and flaring (CO2).  Note that the effect of CH4 on climate change is much larger 
(21 times) than CO2

28

The factors affecting the potential environmental impacts of exemption are shown in the value tree in Figure 3.  It 
is understood that many of these potential impacts can be and are currently mitigated by compliance with 
applicable regulations and guidelines and industry best practice; however, the potential for impacts remains. 

.   

                                                      
28  ERCB 2007. Directive 038: Noise Control, February 2007 Edition. http://www.ercb.ca/docs/documents/directives/Directive038.pdf 
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Figure 3: Environmental Impact Value Tree for Exemption 

 
 

5.3.1.2 Option 2: Operational and 100% Conservation 
From the consultations with stakeholders, most potential local environmental and social impacts of 100% 
conservation are related to land disturbance.  Depending on the technology used, conservation can impact 
human settlement, agriculture or other land types such as forested land, and ecologically sensitive areas, as 
shown in the pipeline scenario illustrated in Figure 4.  It is understood that many of these potential impacts can 
be and are currently mitigated by compliance with applicable regulations and guidelines and industry best 
practice; however, the potential for impacts remains. 
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Figure 4: Potential Interaction of Conservation Technologies with Receptors  

 
 

In the case of 100% conservation, is assumed that air emissions, including GHG, are not eliminated but are 
significantly reduced to near 100% conservation.  Considering the pipeline option, for example, there may be 
some emissions produced from consumption of fuel (likely solution gas itself) for the purposes of compression to 
transport the gas via pipeline to a plant for processing.  Other technologies, such as power generation or 
re-injection facilities, are also potential sources of noise.   

The factors affecting the potential environmental impacts of 100% conservation are shown in the value tree in 
Figure 5.   

Figure 5: Environmental Impact Value Tree for 100% Conservation 
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5.3.1.3 Option 3: Shut Down (100% Conservation) 
While it is assumed that this option will not result in environmental impacts beyond those associate with the initial 
development, it is known that economic impacts will occur.  The following section provides an analysis of these 
potential impacts. 

5.3.2 Economic Impacts  
The economic impacts of moving towards 100% conservation with or without exemptions as described above 
could have direct impacts for producers, suppliers, support industries and government revenue since it could 
result in less oil production.  This would occur from projects not immediately proceeding since the cost of 
compliance could reduce the economic profit, preventing the Project team from meeting the threshold business 
case requirements.  This could result in some existing production not being currently profitable. 

The potential economic impacts of 100% conservation include: 

 government would forego immediate royalties and income tax revenue from the producers and associated 
industry; 

 government would lose immediate income tax revenue and possibly incur costs (e.g., unemployment 
insurance) due to the resulting employment loss; and 

 there could be positive economic benefits if the more stringent standards resulted in research and 
development leading to more cost effective ways to meet the conservation targets. 

An economic analysis using an input-output model to measure the macro economic impact combined with a 
determination of the potential royalty impact would be a desirable next step before making a decision on how to 
proceed. 

5.3.2.1 Stranded Oil 
The direct economic impact of more stringent conservation standards would be stranded oil production and a 
resulting decline in provincial royalties and resulting socio-economic impacts associated with drilling and oil 
production. 

Estimating stranded oil with a high degree of certainty would be a complex exercise likely requiring economic 
modelling on well economics and producers’ investment decision criteria.  This is beyond the scope of this study.     

The intention of this study was to estimate the volume of stranded oil with the assistance of the producers 
interviewed for this study and two additional producers who indicated they may be able to assist in the analysis.  
The producers interviewed for this study encompassed a significant portion of flaring (25%), venting (68%), oil 
production (50%) and solution gas production (42%) in the province.    

Currently, producers are required to determine solution gas conservation feasibility for all solution gas vents or 
flares releasing more than 900 m3/day for any consecutive three-month period.  Companies are then required to 
conserve the solution gas if the NPV of the gas conservation project is greater than - $50,000.   Note that this is 
the minimum requirement and many companies conserve solution gas beyond this threshold. 

The producers were asked to use their database to estimate the  potential stranded oil under a scenario of 100% 
conservation for all flares and vents releasing more than 900 m3/day and then for the two following exemption 
criteria: 

Exemption Scenario 1 = Pipeline passes through ecologically sensitive land. 

Exemption Scenario 2 = Pipeline passes through >10 km of forested land. 
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The producers were asked to estimate stranded oil using their internal hurdle rates and provided estimates for 
shut-in oil based on 2008 production and stranded reserves based on their most current five year business plan.  
The results were to be provided to Golder on a confidential basis and then extrapolated to provide a estimate of 
potential stranded cost. 

As figure 6 below shows the associated production of oil for sites releasing more than 900 m3/day accounts for 
around 24% of all oil production for sites.  Sites with volumes less than 500 m3/day account for around 
74 percent with the remaining sites only accounting for around 3 percent29

Figure 6: Breakdown by Daily Volume of Flaring and Venting 

. 

 
 

While accounting for less than one quarter of all oil production, the sites reported account for 58% of flaring and 
41% of venting.   

5.3.2.2 Assumptions:  Price Forecasts for Oil and Natural 
Three oil and natural gas pricing scenarios were identified by the CASA FVPT.  Alberta Energy then provided an 
estimate of the royalties for each pricing scenario.   The royalty rates were estimated in a manner consistent with 
what would be used in the budgeting process by a producer and take into account deductions for program and 
cost allowances.   

                                                      
29 Totals do not total 100 percent due to rounding. 
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The forecasts and royalties are shown in Table 3.  Subsequent to the estimate of these royalty rates, the 
government completed a competitiveness review and decided to adjust royalty rates.  As a result, the royalty 
rates would change slightly from 2011/12 onwards.  However, given the magnitude of the adjustments, and 
given that the estimates of stranded oil and foregone royalties are high level indicative numbers, these changes 
are not expected to affect the results or conclusions.   

Table 3 Oil and Natural Gas Pricing Scenarios & Royalties 
 Low Medium High 

Gas - Alberta Spot (CAD$/mcf) 3.00 6.00 9.00 

Gross Royalty Rate 9.0% 22.4% 32.9% 

Net Royalty $0.27 $1.35 $2.96 

  

Oil - WTI (CAD$/bbl) 40 70 100 

Average Royalty Rate 4.9% 19.5% 29.8% 

Net Royalty $1.98 $13.64 $29.84 

  

Oil - Hardisty Heavy (CAD$/bbl) 34 60 86 

Gross Royalty Rate 0.0% 8.9% 18.9% 

Net Royalty $ - $5.35 $16.22 

 

Producers were given the option to use the above royalty estimates for price forecasting, or the actual royalty 
rates they pay for heavy oil. 

5.3.2.3 Reliability and Applicability of Results 
In assessing the reliability and applicability of results there are three questions: 

 Was the sample size sufficient and representative? 

 How accurate was the information provided by producers? 

 How do we generalize results for solution gas vents or flares releasing less than 900 m3/day? 

The producers interviewed were selected with input from the CASA FVPT and captures most of the largest producers, 
accounting for half of the oil production, 25% of gas flared and 68% of gas vented.  This would be well within the 
range considered acceptable for sampling from a population of this nature, assuming all the producers responded to 
the survey.    

One limitation is that the focus is on the larger producers and the inclusion of some smaller producers would 
increase the representativeness of the sample.  However, time and scope limitations precluded this enhancement.  
Results are considered indicative and are not meant to be precise forecasts of stranded oil and its impacts. 

The results were provided by the producers and were not audited or checked for accuracy other than reviewing 
the results for consistency and reasonableness.  Based on that review, the results appear to have been 
produced in good faith without any built-in bias.   

The main limitation of this analysis is that over 40% of flaring and almost 60% of venting was not included in the 
criteria used in this analysis due to the data being primarily available for volumes greater than 900 m3/day. 
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While subject to verification and further analysis, it was the view of some of the producers interviewed that it is 
not technically feasible to effectively conserve volumes less than 500 m3/day by compression, although smaller 
volumes can be used for onsite heating tanks and for other fuel uses.  This accounts for 26% of flaring, 44% of 
venting and almost 75% of the production.  Further studies would be required to determine the technical limits.  

The corresponding numbers for daily volume from 500 m3 to 900 m3 are 15% of both flaring and venting, and 
only 3% of production. 

For this analysis it is assumed that volumes less than 500 m3 would be exempt from the 100 percent 
conservation requirements. 

5.3.2.4 Results of Survey 
Seven producers were asked to provide as assessment of stranded oil using the above methodology.  This 
included the five producers interviewed plus two additional producers that indicated they may be able to provide 
a response to the survey.  Five of the producers provided responses.  This included, in some cases, a 
well-by-well analysis to estimate their potential stranded oil and resulting royalties, economics deemed to be 
typical of heavy oil operations, and summary economic analysis.  Follow-up interviews and/or emails were done 
with these producers. 

In addition to providing information about potential stranded oil, some of the producers provided information 
about their conservation practices as follows: 

 One producer advised that over 70% of the flaring and venting for volumes greater than 900 m3/day was 
reported to the ERCB for 2008 has been eliminated primarily as a result of project economics improving to 
the level where conservation was mandatory. 

 Another producer advised that they typically construct their facilities to conserve solution gas, and that that 
for 2008 none of their wells or batteries continuously flared or vented over 900 m3/day of solution gas. 

 Another producer advised that their internal standards for continuous venting or flaring require conservation 
at a higher level than required under the economic test in existing regulations.  They advised that only one 
of their fields with sites that produce 900 m3 of solution gas or more would be affected by more stringent 
regulations in the absence of their internal standards.   They also advised that in their case a 100% 
conservation policy would likely not

5.3.2.5 Forecast Stranded Oil and Royalty Impact 

 result in stranded oil. This is due to the fact that future production from 
the existing fields will take advantage of new infrastructure being built as a result of their internal policy. 

Given the limited dataset, the forecast below represents our best estimate based on the available information.  
Note that this estimate does not have a high degree of certainty.  It provides an indicative measure of the 
potential range of stranded oil and associated royalties if there was a requirement for 100 percent conservation 
for fields with sites that produce greater than 900 m3/day of flaring and venting.  Further analysis and 
assessment is recommended before using such information as the basis for decisions.  The preceding sections 
provide some information that would be useful in designing such a study. 

Because of the limited sample size and for reasons of confidentiality, this report will not include any company 
specific information.  Further, as mentioned previously, an estimate of stranded oil and foregone royalties is a 
significant task beyond scope of this study.  As discussed below, based on the information obtained for this 
report, a decision to require 100 per cent conservation for sites with greater than 900 m3/day of flaring and 
venting will likely result in significant stranded or shut-in oil production and has a potential impact in the 
$500 million dollar range, depending on oil prices and how technology evolves.    
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The estimate below covers stranded oil from two situations: 

 Existing sites that are exempt from and not conserving under the current ERCB requirements.  In this case, 
the economics is based on the incremental cost for conservation and are for proven wells. 

 New sites that would be exempt from conservation under current ERCB requirements.  In this case, the 
assessment is whether the total capital cost including conservation meet the corporate Return on 
Investment (ROI) threshold and the risks associated with drilling. 

The estimate provides a five year forecast comprising: 

 shut in oil from existing sites; and 

 stranded oil from proven plus probable reserves. 

It is also important to note that there is a significant difference for single well oil batteries and multi-well batteries.  
A single well battery typically has a limited life of 6 to 8 years, while multiple well batteries could have lives in 
excess of twenty years. 

It is also important to keep in mind that technological improvements or higher energy prices could result in the oil 
that is forecast as stranded being developed in the future. 

The information available for this study is limited and only suitable to provide a very high level analysis.   
Sufficient information was not available to provide an estimate for the two exemption criteria.  The information 
provided by each producer varied and includes: 

 well by well economic analysis; and 

 typical economics for heavy oil operations. 

In addition, follow-up discussions were held with each producer as well as discussions with the ERCB.    

Based on the above, for a mid-price scenario which is typical of today’s (March 2010) prices, the results for sites 
with flaring and venting over 900 m3/day falls into two broad categories: 

 There would likely be a minimal impact on production for some producers with batteries that have a high 
productivity.  This would account for between 20 percent and 30 percent of total production in the province.    

 For other producers, particularly, single well sites, stranded oil could be in excess of 20 percent of current 
production and have a larger impact on reserves.     

Given the information provided and confidentiality constraints, the best estimate from this study is that there 
could be around 40 million barrels of stranded oil and over $500 million in lost royalties over a five year period.  
Note this estimate is very approximate and is only indicative based on very limited data.  However, it does 
indicate that the impact will not be trivial.  Putting this impact in context, the Department of Energy’s 2010 to 
2013 Business Plan forecasts total non-renewable resource revenue for conventional oil in 2009-10 at 
$1.8 billion or around $10.5 billion over 5 years.  Heavy conventional oil is included with the conventional oil 
royalties. 

Highlights from the analysis of the potential impact of a policy requiring 100 percent conservation for all sites with 
flaring and venting volume greater than 900 m3/day, subject to the above caveats include: 

 The policy would impact less than one quarter of the oil production (i.e., batteries with flaring and venting 
volumes greater than 900 m3/day), but cover almost 60 percent of flaring and over 40 percent of venting. 
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 The policy would not impact existing wells for some of the larger producers who have 100 percent or close 
to 100 percent conservation in place. 

 There is a risk of over 20 per cent shut in oil for some producers and the associated loss of royalties to the 
province. 

 Overall and based on the very limited data available, the potential shut in oil and related lost royalties could 
be in the 40 million barrel range and over $500 million respectively, over a five year period.   

 A major factor is technology: 

 What is the volume threshold where conservation is economically feasible?  Some producers estimate 
500 m3/day, while others point out that a requirement for conservation at this level will result in 
technological innovations that will make such conservation economical. 

 What technological improvements will improve the economics of drilling and/or conservation? 

 These results are only indicative and based on very limited data.  Further study would be required on the 
economics of conservation if this is a decision factor. 

5.4 Preferred Options 
The policy goal is to apply a decision rule so that Alberta has operational wells and 100% conservation 
(Option 2).  Figure 7 shows how Option 2 is divided into a logical decision tree based on the thresholds of 
feasibility, and environmental considerations, with the inclusion of a final economic threshold.   

As Alberta strives toward 100% conservation, technical feasibility will remain the main constraint to conservation.  
In the first part of the feasibility threshold, less exemptions will be permitted if the volume threshold is lowered.  
During stakeholder consultations for this study, the current value of 900 m3/day was challenged and an 
alternative volume of 600 m3/day was suggested, and a target as low as 200 m3/day as technology improves 
over time was suggested by one industry organization. 

An environmental (and social) component of the decision will also be required as the province moves closer to 
100% conservation.  The decision to be evaluated is the environmental impact of conservation (i.e., pipeline, 
reinjection or power generation) versus exemption (e.g., flaring and venting) at a specific site.  It follows that if 
the environmental impact of conservation is greater than that of exemption, exemption should be permitted.  As 
new conservation technologies are developed, future decisions may be based on a comparison of the new 
technologies versus the threshold scenarios.   

It is further understood that a conservation technology will not likely be applied by a producer if the cost of 
conservation is greater than the value of the solution gas.  Therefore, a final economic threshold is included in 
the decision tool for analysis by producers and government.  Note that NGOs favoured a conservation 
exemption decision ultimately based on environmental considerations, whereas industry favoured a combination 
of feasibility, economic and environmental considerations. 
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Figure 7: Feasibility and Environmental Thresholds in Decision-Making Tool 

 
 

6.0 DEVELOPMENT OF DECISION-MAKING TOOL 
The decision framework and logic presented in Section 5 was used to develop a decision tool using the Microsoft 
Excel software platform.  The CASA team recommended that the three conservation/exemption scenarios 
decided for the stranded oil forecast be adopted: 

 100% Conservation for all sites >900 m3 of produced solution gas; 

 exemption: pipeline passes through ecologically sensitive land; and 

 exemption:  pipeline passes through >10 km of forested land. 

Consultation with the CASA FVPT led to the decision to not include air quality and noise impacts as exemption 
criteria.  Air and noise emissions are regulated by AENV and the ERCB (Section 5.3.1.1), therefore compliance 
with applicable regulations is required.  As such, these potential impacts are not considered in the decision-
model described below. 

Figure 8 shows the top-level interface in the decision-making tool.  The basic decision tree logic for determining 
whether a site is exempt or required to conserve is shown.    The framework incorporates the agreed upon 
exemption criteria generated during the stakeholder consultation process summarized in Section 4.  The resulting 
decision tool represents a first step toward a conceptual framework to aid regulators in framing site-specific 
considerations and in identifying areas that may require more in-depth evaluation.  At this stage, the CASA team 
considers two possible end points for the gas flaring/venting exemption decision: “exempt” – continued operation 
with venting and flaring of solution gas, and “conservation” – continued operation with conservation of solution gas.  
A second conservation option where an operation would be required to shut-down production is not considered in 
the current decision framework.  Based on the limited number of end points and the level of detail needed to 
evaluate the decision factors, there is relatively little detailed site information required to support the use of the tool.  
The framework can easily be expanded to incorporate other criteria (e.g., air and noise impacts). 
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Figure 8: Interface for Flaring/Venting Gas Exemption Decision Making Tool 

 
 

6.1 Input Parameters 
The tool contains a series of inputs linked to three major decision factors: 

 solution gas release rate,  

 land disturbance, and  

 economic impact of conservation.  

The inputs to the model are entered in two worksheets.  The exemption release limit, the flare/vent rate at the 
site being evaluated, and the decision of whether conservation at the site is economically viable are entered in 
the top-level worksheet (Figure 9).  The entry for the acceptability of the land disturbance for implementing the 
conservation option is based on inputs in a separate worksheet that is accessed by clicking on the “Land 
Disturbance” tab at the bottom of the Excel workbook. 

Figure 9: Decision Tool Inputs in Top-Level Interface 
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The inputs used to evaluate the acceptability of new land disturbance from conservation include: 

 length of impact in ecologically sensitive area; 

 length in forested land; 

 other factors, included for information and possible future consideration are: number of wetland or 
watercourse crossings; and 

 length in agricultural land. 

There are two inputs for each of the above factors, a threshold or limiting value and the associated attribute 
(impact length) for the site being evaluated.  The acceptability of land disturbance from conservation is based on 
two key land types:  ecologically sensitive land and forested land.  If the conservation option would result in the 
threshold being exceeded for either land type, the associated environmental impact is considered to exceed the 
benefit from conservation resulting in a flaring/venting exemption.  The impact length refers to new disturbances 
to the affected area.  For example, if the pipeline routing would follow an existing, cleared right-of-way, the 
distance along the right-of-way is not included in the impact length. 

The impact to ecologically sensitive land is evaluated based on three land types; Environmentally Sensitive 
Areas, parks or protected areas and culturally sensitive areas.  The CASA threshold for each of these land type 
is zero impact.  If a conservation option would impact any of these land types, the ecologically sensitive land 
threshold criterion is exceeded.  For example, if the conservation option would require a pipeline that crosses 
any of these land types where there is not an existing right-of-way, the environmental impact would be 
unacceptable. 

The characteristics of the pipeline route that would be required for the conservation option are entered in a 
worksheet (Figure 10) accessed by clicking on the “Land Disturbance” tab at the bottom of the Excel workbook.  
The spreadsheet cells in the “Pass/Fail” column contain a logical expression that compares the attribute value 
with the threshold value.  The spreadsheet returns a “Fail” value if the threshold is exceeded. In the example 
shown in Figure 10, the ecologically sensitive land consideration “Fails” because the threshold value for impacts 
to environmentally sensitive area (0 km) is exceeded (1.7 km).  The determination of whether the overall land 
impact is acceptable is made in the cell at the bottom of the table that also contains a logical expression.  If the 
threshold for either key land type is exceeded, the model returns a “No” value.  The result is also returned in the 
input table in the top-level worksheet (see Figure 9). 

The input for whether conservation is economically viable is the last input in the decision model.  While the 
CASA working group acknowledged there may be circumstances where the economic cost of conservation 
exceeded the associated environmental benefits, specific criteria were not developed.  Therefore, this input 
represents the result of a set of considerations that is currently undefined. 
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Figure 10: Characteristics of Pipeline Route – Conservation Option 

  
 

6.2 Model Outputs 
The model inputs are dynamically reflected in the logic diagram.  There are logic functions in the spreadsheet 
that return a “Yes/No” at the various decision criteria to indicate the sequence that leads to a conservation or 
exemption option.  For example, Figure 11(a) shows the decision sequence for the input parameters in Figures 9 
and 10.  The flare/vent rate (305 m3/day) was not below the specified release limit (300 m3/day).  The route 
required for conservation would result in unacceptable land disturbance justifying the exempt decision indicated 
by the “Yes” below the Exempt end point. Figure 11(b) represents a site where the flare/vent rate was not below 
the release limit but the land disturbance and economics for the conservation were acceptable, resulting in a 
“Yes” output below the Conservation end point. 
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Length of new disturbance in Ecologically Sensitive Land Fail

  Length in environmentally sentive area (km) 1.7 0 Fail

  Length in park or protected area   (km) 0 Pass

  Length in culturally sensitive land   (km) 0 Pass

Length of new disturbance in forested land (km) 9 10 Pass

Number of wetland or watercourse crossings 1 Pass
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Figure 11: Decision Node and Exemption Decision Outputs 

 

 

 

6.3 Multiple Sites Model 
The logic and decision end points used to develop the single site model were extended to allow for multiple sites 
to be evaluated in order to estimate the net conservation for different release limits and land restriction criteria.  
The limit or threshold values can be changed to perform “what if” analyses.  The model is accessed by clicking 
on the “Multiple Sites Model” tab at the bottom of the top level sheet in the Excel workbook. 

The inputs and outputs in the multiple site model are shown in Figure 12. The decision criteria limits for gas 
release rate and land impacts are entered in the cells at the top of the spreadsheet.  The data for the sites are 
entered in the table below and include the name and location of the lease, the flare/vent release rate, land 
impacts of conservation and whether conservation is economically viable.  Logical expressions evaluate the site 
characteristics against the criteria and return a decision on whether the site should be exempt or required to 
conserve.   

For the conservation option, gas compressor stations are required at locations along the pipeline to boost the 
gas pressure and maintain flow through the pipeline.  These are typically turbine-driven compressors using 
natural gas for fuel.  The number and type of compressors required are based on the operating conditions.  A 
detailed analysis of the fuel requirements is outside the scope of this study.  Nonetheless, the estimated 
conservation of solution gas should ideally reflect the energy required to pressurize the pipeline.  This can be 
accounted for in the model by entering the compressor fuel requirement in the second-to-last column in the 
table.  In the example shown in Figure 12, the compressor fuel requirement is assumed to be 200 m3/day for the 
two solution gas conservation sites.  The net conservation of solution gas for the site is shown in the last column.  
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Figure 12: Multiple Sites Model. 
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  Note:  Pipeline length refers to new disturbance - does not included existing right-of-way
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  XYZ LEASE/ANYWHERE ALBERTA 310 No 0 0 0 8 Yes Yes No Yes 200 110        
  ABC LEASE/FARAWAY ALBERTA 265 Yes NA NA Yes No -        
  DCE LEASE/NOTSOFAR ALBERTA 680 No 2.2 0 0 5.5 No Yes Yes No -        
  FGH LEASE/CLEARSKY ALBERTA 210 Yes NA NA Yes No -        
  IJK LEASE/OVERCAST ALBERTA 1500 No 0 0 0 9.8 Yes Yes No Yes 200 1,300    
  LMP LEASE/DAWNTODUSK ALBERTA 800 No 7.7 Yes No Yes No -        

  *  Net energy conservation = gas not vented - gas required to operate a compressor for pipeline transmission.  Net 1,410    
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6.4 Potential Effect on Alberta’s Competitiveness 
The Alberta government has identified a competiveness review of Alberta’s conventional oil and natural gas 
resource sector as a priority.30

The cost of compliance with environmental requirements therefore influences Alberta’s competitiveness.  Since 
the Alberta government has set as one of its priorities under the leadership of the Minister of Energy Ensur(ing) 
Alberta’s energy resources are developed in an environmentally sustainable way

   The factors that influence competitiveness included Alberta’s royalty and tax 
structure, the nature of Alberta reserves, costs, market conditions and the regulatory system.  While the review 
does not include heavy oil, these factors would also apply to that sector. 

31

One question the government will be interested in is how would the recommendations of the CASA FVPT 
compare with comparable policies in competing jurisdictions, particularly British Columbia, Saskatchewan and 
on-shore United States (e.g., Texas).  Section 3.2 of this report covers Solution Gas Flaring Standards, 
Regulations and Targets in Other Jurisdictions. 

, competitiveness cannot be 
at the expense of the environment. 

Since environmental policies in jurisdictions are always subject to review, it is recommended that once the CASA 
FVPT determines its recommendations on modifying the guidelines for conservation of routine solution gas that 
they follow-up with British Columbia, Saskatchewan, California and Texas on how their current and potentially 
future guidelines would compare. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 
The preceding sections describe a decision-making tool, built on a Microsoft Excel platform, that is simple and 
transparent.  It is designed to be easily understood by industry and the public, and easily administered by a 
regulator.  The decision-model incorporates two exemption criteria: a) the pipeline would cross ecologically 
sensitive land or, b) the pipeline would cross more than 10 km of forested land.  The exemption criteria assume 
existing right-of-ways do not exist in the sensitive or forested lands.  The model also includes the option of 
changing release limits and assessing multiple sites. 

The decision model provides a framework that will systematically consider exemption criteria to a 100% 
conservation rule.  For effective and transparent use of this tool it is recommended that CASA refine the criteria 
limits.  This might include a full cost-benefit analysis of flaring/venting versus conservation for different land types 
and pipeline lengths.  Methodologies for such analysis do exist (such as contingent valuation, willingness to pay, 
and restoration cost), but such analysis is beyond the scope of this study. 

The stakeholder consultation identified some areas for consideration that could reduce solution gas flaring and 
venting.  These include: 

 Support for initiatives to provide offset credits for conservation.  This would improve the economics of gas 
conservation. 

 Where infrastructure (e.g., pipelines) can be shared, government funding through the Climate Change and 
Emissions Management Corporation could provide increase opportunities for economic conservation. 

 Expand the area eligible for co-operation with adjacent producers and consider greater encouragement by 
the ERCB for increased co-operation through clustering by a third party. 

                                                      
30  Natural Gas and Conventional Oil Investment Competitiveness Study Project Frequently Asked Questions, Alberta Energy Website 
31  Alberta Premier’s April 3 2009 Mandate letter to Minister of Energy. 
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The economic impact of requiring 100% conservation of solution gas, with or without exemptions, was assessed 
by estimating the volume of stranded oil and potential lost royalties  under a100% conservation scenario for all 
sites with vents or flare in excess of volumes of 900 m3/day.  The information provided only allowed a very high 
level analysis and indicative results.  Based on the very limited data available, the potential shut in oil and related 
lost royalties could be in the 40 million barrel range and over $500 million respectively over five years.  It is 
noteworthy that a policy for 100 percent conservation for volumes greater than 900 m3/day would impact less 
than one quarter of the oil production (i.e., batteries with flaring and venting volumes greater than 900 m3/day), 
but cover almost 60 percent of flaring and over 40 percent of venting.  The impact would be substantially greater 
on single well sites than multi site batteries with high volumes of production. 

Recommendations from the economic impact analysis include: 

 further study would be required on the economics of conservation if this is a decision factor; and 

 further study is also warranted as to the volume threshold where conservation is economically feasible. 
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SOLUTION GAS FLARING STANDARDS, REGULATIONS AND TARGETS 

Information Sheet 
 

 

BACKGROUND 

The World Bank led Global Gas 
Flaring Reduction (GGFR) program 
seeks to stop continuous venting by 
2010 and continuous flaring by 
2012

1
.  The GGFR “Voluntary 

Standard” provides a framework for 
global venting and flaring reduction.  
Country Implementation Plans 
(CIPs) have been developed to 
meet the GGFR “Voluntary 
Standard”.

1
 These CIPs endeavour 

to document each jurisdiction’s 
actions to address continuous gas 
venting and flaring around the 
world.

1
 

This Information Sheet describes 
the solution gas flaring standards, 
regulations and targets of Canada 
and within British Columbia, 
Alberta, and Saskatchewan, as well 
as those set by the United States of 
America and internationally.  

STANDARDS, REGULATIONS 
AND TARGETS 

Canada 

Initiated in 2005 through a 
conglomerate of Canadian oil and 
gas regulators, Canada’s CIP has 
been executed at the provincial 
level through a combination of 
regulations, standards and 
guidelines.  

British Columbia, Alberta, and 
Saskatchewan have developed 
regulations to realize the voluntary 
standard in each province. 

British Columbia 

As part of its contribution to 
achieving the “Voluntary Standard,” 
British Columbia developed the Oil 
and Gas Commission (OGC) 
Flaring, Incinerating and Venting 
Reduction Guideline for British 
Columbia (February 6, 2008).

1
 This 

Guideline is regulated under the 

Petroleum and Natural Gas Act and 
Pipeline Act since March 5, 2008. It 
incorporates requirements from 
Alberta’s Directive 60 that are 
applicable and appropriate to British 
Columbia. 

As part of British Columbia’s Energy 
Plan to reduce it’s greenhouse gas 
footprint, the elimination of all 
routine flaring at oil and gas 
producing wells and production 
facilities is envisioned by 2016, with 
an interim goal to reduce flaring by 
50% below 1996 levels by 2011.

1 

The Oil and Gas Commission has a 
target of 97% conservation of 
solution gas by 2011 and 98% by 
2016.

1
 For the past six years BC 

operators have consistently 
achieved a 96% rate of 
conservation of solution gas 
production.

1 

Alberta 

In Alberta, two agencies set 
objectives and regulations for 
solution gas flaring and venting: the 
Energy Resources Conservation 
Board (ERCB) and Alberta 
Environment (AENV).  The ERCB 
has the broad legislative 
responsibility to regulate the 
efficient and responsible 
development of Alberta’s energy 
sources including oil, natural gas, 
oil sands, coal and electrical 
energy.

2
   

AENV regulates known pollutants 
and contaminants associated with 
industrial developments.  The 
Alberta Ambient Air Quality 
Objectives (AAAQOs)

3
 specify 

acceptable levels for contaminants 
that are known to be hazardous to 
human and/or vegetative health. 

To meet the GGFR “Voluntary 
Standard”, the ERCB developed 
Directive 60: Upstream Petroleum 
Industry Flaring, Incinerating, and 
Venting

2 
in 2006.  Directive 60 lays 

out regulatory requirements and 

guidelines for flaring, incinerating, 
and venting in Alberta.  It covers 
flare permit requests, dispersion 
modelling, and measuring and 
reporting of flared, incinerated, and 
vented gas.

 
 

According to Directive 60, the 
current solution gas flaring limit is 
670 10

6
m

3
/yr for Alberta.  This value 

is based on 50% of the amount of 
solution gas flared in 1996.

2
  If this 

level is exceeded, ERCB uses 
currently available data to enforce 
flaring limits on individual sites to 
reduce Alberta’s total flared solution 
gas volume to below this level.  

Directive 060 Summary 

A number of key issues form the 
basis of Directive 60.  Firstly, flares 
must be designed, operated and 
maintained in such a way that none 
of the AAAQOs for hydrogen 
sulphide (H2S) are exceeded.  
Secondly, all flares and vents 
emitting gas volumes in excess of 
900 m³/day must apply the Clean 
Air Strategic Aliance (CASA) 
Solution Gas Flaring/Venting 
Decision Tree Process

2
, which aims 

at achieving specific performance 
objectives.  These objectives can 
be accomplished either by reduction 
or elimination of vented or flared 
solution gas 

Specific design and performance 
targets mandated for solution gas 
flares include the following

2
: 

� The solution gas must have a  
heating value of 20 MJ/m

3
or 

greater (12 MJ/m
3
 is the 

minimum for an existing flare 
with a history of stable 
operation and compliance with 
the AAAQOs); 

� emergency systems must be 
configured to ensure solution 
gas heating value does not 
drop below 12 MJ/m³ during 
emergency flaring; 
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� black smoke from flaring 
cannot exceed an average 
opacity of 40% over six 
consecutive minutes; 

� for sour gas with an H2S 
content greater than 1%, a pilot 
or continuous ignition device 
must be installed to ensure any 
flared gas undergoes 
combustion before exiting the 
stack; 

� flares must be designed so that 
the radiant heat intensity at 
ground level does not exceed 
4.7 kw per square metre; and 

� flares must have a height 
greater than 2.5 times the 
height of the tallest building  
when the stack is located within 
a radius of 5 times the height of 
any nearby building.  

Venting is not considered an 
alternative to flaring

2
. Operators 

must conserve solution gas at all 
sites where: 

� combined flaring and venting 
volumes are greater than 900 
m³/day per site and the CASA 
decision tree process and 
economic evaluation result in a 
net present value (NPV) of 
greater than -$50,000 Cdn; 

� the gas to oil ratio (GOR) is 
greater than 3000 m

3
/m

3
; all 

wells producing a GOR greater 
than 3000 m

3
/m

3
 at any time 

during the life of the well must 
be shut-in until the gas is 
conserved; or, 

�  flared volumes are greater 
than 900 m3/day per site and 
the flare is within 500 m of an 
existing residence, regardless 
of economics.

2
 

The impact of sour gas flaring must 
also be checked against the 
AAAQOs if the H2S content in the 
sour gas is greater than 1%.

2
 

Saskatchewan 

Currently, Saskatchewan has no 
regulatory guideline to control 
solution gas flaring and venting.  
However, as part of its 2007-2008 
annual report, the Ministry of 
Environment approved an action 
item to “maintain an efficient and 
effective regulatory regime in the 
province to ensure the proper 

management and conservation of 
provincial non-renewable 
resources.”

 4
  As a result, the 

Ministry of Environment created a 
joint upstream oil and gas industry 
flaring and venting reduction 
committee in 2007. 

A report with recommendations on 
how to reduce emissions from 
flaring, venting, and fugitive 
emissions and implementation 
measures to conserve gas is 
expected in October 2009.

5 

United States of America 

The major environmental governing 
body in the United Stated is the 
Environmental Protection Agency 
(EPA), established in 1970

6
.  Its 

primary responsibility is setting and 
enforcing environmental national 
standards and regulations for 
emissions reduction.  Reduction 
specific to solution gas flaring has 
been implemented only in Texas 
and California.  Other states, in 
collaboration with the EPA, have 
achieved reductions by setting 
general standards for air quality. 

Texas and California have 
developed regulations specifically 
directed at flaring.  The Texas 
Commission on Air Quality (TCEQ) 
regulates flaring standards in 
Texas

7
 while the California 

Environmental Protection Agency 
(CEPA) provides governance in 
California

8
.   

Both the TCEQ and CEPA work 
with regulating bodies within their 
respective localities to determine 
region specific standards.  For 
example, Rule 4311 developed by 
the San Joaquin Valley Unified Air 
Pollution Control District in 
collaboration with CEPA imposes 
limits on the release of volatile 
organic compounds (VOCs) and 
oxides of nitrogen (NOX) from 
solution gas flares

9
.  These 

thresholds, defined on a pollutant 
mass per energy unit basis (e.g., 
lb/MMBtu), are detailed in section 
5.7 of Rule 4311.  The most 
stringent NOX emission standard is 
for non-steam assisted flares with a 
total heat release rate less than 10 
MMBtu, which are permitted to emit 
0.0952 lb NOx/MMBtu of gas 
flared

9
.   

Localities where airborne 
compound concentration levels 
consistently exceed ambient air 
quality criteria are known as non-
attainment areas

6
.  For these 

regions, the state regulatory 
authorities have adopted stricter 
levels for ambient air 
concentrations, impacting 
emissions from all sources including 
solution gas flares. 

International 

Outside North America, there are 
relatively few flaring standards.  
However, an interest in improving 
air quality and reducing greenhouse 
gas (GHG) emissions drives flaring 
reduction in some countries.  An 
agreement made under the Kyoto 
Protocol, titled the Clean 
Development Mechanism (CDM), 
allows industrialized countries with 
commitments to invest in projects 
that reduce GHG emissions in 
developing nations as a more 
economical alternative to reducing 
emissions in their own country

10
.  

This has prompted major oil and 
gas companies around the world to 
look for methane reducing projects 
in developing nations. Particular 
emphasis has been placed on both 
Nigeria and India, where major 
sources of methane releases 
include solution gas flaring and 
fugitive emissions from pipelines

11
. 

Nigeria annually flares 18.9 billion 
m

3
 of primarily solution gas, or 

approximately 45 million tonnes 
CO2 equivalent, making it one of the 
largest emitters of flared gas in the 
world

12
.  Most of this gas is a by-

product of crude oil production and 
is flared due to a lack of 
infrastructure to capture and 
monetize this potential 
commodity

13
.   

In India, a number of solution gas 
flare reduction projects in the 
upstream oil and gas sector have 
been identified by the Methane to 
Markets Indian Oil and Gas 
Subcommittee as having a 
significant potential to reduce GHG 
emissions.  A number of methane 
reducing projects are planned to 
commence as early as 2009

11
. 
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World Health Organization 

The World Health Organization 
(WHO) is a specialized group of the 
United Nations coordinating 
international health work.   As part 
of its endeavours to protect public 
health in different contexts 
worldwide, it has produced a set of 
air quality guidelines (AQGs) 
providing a general framework for 
creating country specific air quality 
standards.

14
  It is expected that in 

the absence of specific solution gas 
regulations, many counties will 
design their facilities to meet WHO 
standards.   

World Bank Group and 
International Finance 
Corporation 
Created in 1945, the World Bank 
Group is an amalgamation of five 
international organizations whose 
primary objective is to provide low-
interest loans and interest-free 
credits to poor countries in an 
attempt to promote sustainable 
development and diminish 
poverty.

15
   

The International Finance 
Organization (IFC) is one these 
international groups and serves to 
finance private sector investment, 
particularly for projects deemed too 
risky by commercial investors.  
Some of these investments support 
solution gas flaring reduction 
projects and are incorporated into 
the organization’s goal to reduce 
flaring globally by sharing 
international best practises and 
implementing nation-specific 
reduction programs through the 
GGFR.

16
 

Launched at the World Summit on 
Sustainable Development in August 
2002, the GGFR is a 
conglomeration of public and 
private organizations including 
governments of oil producing 
nations, state-owned companies 
and major international oil 
companies, led by the World Bank. 
The GGFR facilitates and supports 
national efforts to use currently 
flared gas by promoting an effective 
regulatory framework and tackling 
the constraints on gas utilization, 
such as insufficient infrastructure 
and poor access to local and 

international energy markets, 
particularly in developing countries. 
The GGFR has created an 
international “Voluntary Standard” 
that aims to stop continuous venting 
by 2010 and continuous flaring by 
2012.

1
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REDUCTION OF SOLUTION GAS FLARING AND VENTING 

Information Sheet 
 

 

BACKGROUND 

The identified major incentives for 
reducing solution gas flaring include 
reducing impacts to the environment 
and to landowners, including 
decreasing the release of greenhouse 
gas (GHG) emissions, and saving a 
valuable commodity.   

This Information Sheet discusses the 
drivers for reducing solution gas 
flaring, and provides a short summary 
of currently available flaring and 
venting reduction technologies. 

DRIVERS FOR REDUCTION 

Environmental Impacts 

Impacts to air quality, and increased 
noise, smoke, heat and light resulting 
from flares can affect both the 
environment and landowners.  

Air quality 

Emissions from solution gas flares 
include volatile organic compounds 
(VOC), carbon monoxide (CO), oxides 
of nitrogen (NOX), reduced sulphur 
compounds (including mercaptans), 
sulphur dioxide and hydrogen 
sulphide (H2S).   

Among these pollutants, H2S has the 
highest potential to impact air quality

1
.  

A hydrogen sulphide concentration of 
11 µg/m³ is enough to produce a 
detectable odour by some people, 
while an exposure exceeding 5,000 
µg/m

3
 is enough to cause eye irritation 

as well as respiratory problems to 
asthmatic individuals.  Concentrations 
surpassing 560,000 µg/m³ are enough 
to cause major respiratory distress to 
a healthy person and anything 
exceeding 700,000 µg/m³ is fatal. 

Alberta Environment (AENV)
2
 does 

not permit a hydrogen sulphide 
concentration emitted from a flare (or 
any other source) to exceed 14 µg/m³ 
(based on a 1-hr average) to limit 
odour perception of the pollutant. 

Noise 

Noise from flaring and venting is 
associated with high pressure 
releases.  Low pressure releases 
generally do not result in a significant 
amount of noise

3
. 

Noise is regulated in Alberta and 
British Columbia, where criteria are 
set for temporary activities such as 
maintenance blow downs conducted 
through flaring or venting.  Planned 
events that occur more than four 
times per year must meet prescribed 
criteria.  Noise is regulated to address 
landowner issues, primarily to prevent 
sleep disturbance

3
. 

Smoke 

Black carbon particles, known as soot, 
are released with smoke resulting 
from the incomplete combustion of 
flared gas.  The two entities combine 
to form black smoke.  Excessive black 
smoke can create visual discomfort 
for nearby residents.  

Alberta and British Columbia have 
imposed limits on the amount of black 
smoke released from individual flares.  
In both provinces black smoke from 
flaring cannot exceed an average 
opacity (a measure of the degree to 
which light is blocked) of 40% over six 
consecutive minutes.

4 
  

Heat and Light  

Solution gas flares can be significant 
sources of heat and light.  For this 
reason, many regulatory bodies in 
North America insist flares be 
designed to meet a maximum heat 
intensity target.  In Alberta and British 
Columbia this target is 4.7 kilowatts 
per square metre

4
, primarily for fire 

prevention and health and safety 
precautions. 

Greenhouse Gas Emissions 

Environment Canada’s National 
Inventory Report 1990-2006

5
 provides 

details on the sources of GHG 
emissions in Canada.  This Report 

was the Canadian government’s 
submission to the United Nations 
Framework Convention on Climate 
Change in May 2008. According to the 
Report, flaring and venting are not the 
largest source of GHG emissions in 
Canada.  It is recognized, however, 
that they are a significant source. 

The total greenhouse gases in 
Canada amount to 721,000 kt CO2E 
annually of which venting and flaring 
of all gases (not just solution gas) 
produce 39,100 kt CO2E, or 5%, of 
GHG emissions per year. Venting 
contributes 33,100 kt CO2E or 85% of 
this total. It is not known what portion 
of this is due to flaring and venting of 
solution gas. 

Venting contributes to greater GHG 
emissions than flaring, as the entire 
stream of vented gas is released 
primarily in the form of methane.  
Methane has a 100-year global 
warming potential (GWP) that is 21 
times higher than CO2

3
.  Depending 

on the combustion efficiency, flaring 
will convert a portion of the solution 

gas into the less potent CO2. 

Landowner Impacts 

From a landowner perspective, the 
impacts of flaring and venting relate to 
health concerns for people and 
livestock due to visual disturbance, 
and effects on air quality, odour and 
noise, as discussed previously.  
These effects on land use and 
livestock could result in an economic 
impact to landowners.   

Energy Implications 

Flared solution gas can be considered 
a resource commodity due to its 
energy content.  The energy in 
solution gas can vary depending on its 
composition, however Alberta Energy 
Resources Conservation Board 
(ERCB) Directive 60

3
 imposes a 

minimum heating value of 20 MJ/m³ 
for solution gas (except in special 
circumstances).   
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Assuming this heating value for 
conservatism, and knowing the 
volume of solution gas vented and 
flared in Alberta in 2007

6
 was 672 10

6
 

m
3
, the predicted energy lost due to 

solution gas flaring and venting in 
Alberta amounts to 134 10

5
 GJ.   

Employing the average natural gas 
rate in January 2009 in Alberta at 
$5.77/GJ

7
, the monetary worth of this 

lost energy is approximately $77.5 
million.   

Globally, the volume of flared gas was 
estimated to be 168 billion cubic 
metres in 2006 with a potential market 
value of US$40 billion according to 
World Bank

8
.   

CURRENT PRACTICES FOR 
REDUCTION 

Alberta and British Columbia 

Mechanisms for reducing flaring are 
contained within the ERCB Directive 
60

4
 for Alberta and the Oil and Gas 

Commission (OGC) Flaring, 
Incinerating and Venting Reduction 
Guideline for British Columbia

9
.   

Both guidelines set economic targets 
for capturing and pipelining flared gas 
for further processing if certain 
conditions are met.  Both Directive 60 
and the OGC Guideline require any 
sites flaring or venting combined 
volumes greater than 900 m³/day to 
conserve gas as long as the net 
present value (NPV) of conservation 
is greater than -$50,000 CDN)

9
.  

Recommended conservation methods 
include pipelining the gas to sales, 
using it for fuel, or for power 
generation and pressure maintenance 
and clustering

4
. 

The ERCB and OGC recommend that 
operators exchange production data 
and jointly consider clustering of 
solution gas production or regional 
gas conservation systems

4
. Further, 

the operator with the largest flare and 
vent volumes should take the lead in 
coordinating the evaluation of 
conservation economics for the area.

4
 

If the value of the produced gas 
outweighs the cost of installing a 
pipeline, companies are required to tie 
solution gas production into the 
nearest pipeline.

4 

National 

At the national level, the Canadian 
Association of Petroleum Producers 
(CAPP) Facility Flare Reduction Best 
Management Practises

10 
provides 

guidance on developing a Flare 
Reduction Plan (FRP).  While the 
implementation of the plan is project 
specific, two major portions comprise 
the FRP guideline.   

The first objective is determining flare 
properties; including locating, 
classifying and quantifying all flare 
sources as well as determining the 
cause of flaring events.   

The second objective is conducting a 
flare reduction assessment

 
including 

identifying gaps in facility design, 
determining the feasibility of reduction 
operations, prioritizing feasible 
reduction options and lastly 
developing an implementation 
schedule

9
. 

International 

In 1994 the Global Gas Flaring 
Reduction (GGFR) partnership began 
the global trend of reducing flaring 
and venting, when it was realized that 
global venting and flaring totalled 
more than 100 billion m

3
 per year.  

The GGFR has created an 
international “Voluntary Standard” that 
aims to stop continuous venting by 
2010 and continuous flaring by 2012.

9
 

Founding members of the GGFR are 
the World Bank Group; the 
governments and/or national oil 
companies of Algeria (Sonatrach), 
Ecuador, and Nigeria; international oil 
companies BP and Royal Dutch Shell; 
and donor country, Norway. Other 
members of the GGFR currently 
include the governments and/or 
national oil companies of Angola, 
Chad, Cameroon (SNH), Equatorial 
Guinea, and Indonesia; international 
oil companies ChevronTexaco, Eni, 
ExxonMobil, NorskHydro, Statoil, and 
TOTAL; and donor countries Canada 
(CIDA), and the United States. 

Flare reduction practices outside 
North America are more often driven 
by GHG reduction, although Nigeria 
has issued a court order stop flaring in 
the Niger Delta.  The primary reason 
cited was that flaring violated the 
public rights to life and dignity. 

The Netherlands have recently 
enacted a New Environmental 
Protection Plan (NMP3) which is 
intended to sharply reduce air 
emissions.  This is not aimed 
specifically at flaring; however, flaring 
will be reduced as a result. 

Global Carbon Credit Incentives 

Global carbon credit trading is 
expected to help drive further 
investment into technologies that will 
curb practices such as flaring.   

AVAILABLE REDUCTION 
TECHNOLOGIES 

Pipelining 

Pipelining is the most common 
alternative to solution gas flaring in 
Alberta.  Directive 60 includes 
provisions for economically evaluating 
the pipelining of gas that is normally 
flared to a processing plant.  
Economic criteria are used to set the 
requirements for industry to pipeline 
gas instead of flaring it. 

Reinjection 

In some areas, solution gas is re-
injected into a reservoir as a means of 
pressure maintenance.  Currently, this 
process is often expensive and the 
gas volumes recovered are relatively 
low, often making this technology un-
economical or impractical. 

Vapour Recovery Units 

Vapour Recovery Units are used in 
conjunction with pipelining as a 
means of capturing gases at low 
pressure and supplying the gas to an 
adjacent pipeline. 

Micro-turbine 

Micro-turbine technology provides a 
means of combusting the solution 
gas, then converting the energy to 
power.  Micro-turbines are sensitive to 
gas quality and currently have limited 
use. 

High Efficiency Combustion 

Combustion efficiency of a flare is one 
of the main factors influencing the 
intensity of the resulting 
environmental impact.  Lower 
combustion efficiency will increase the 
emission rate of compounds to the air 
and can potentially augment the level 
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of negative impacts to the 
environment

1
.  Additionally, a low 

stack residence time will limit the 
amount of time the gas has to 
undergo combustion, further 
deteriorating the overall efficiency of 
combustion

1
.   

Incinerator and Thermal Oxidizers 
have been used in place of flares to 
ensure high efficiency combustion.  It 
is possible to generate a significant 
amount of heat from a well-designed 
incinerator and enhance this 
technology with heat recovery and 
power generation. 

Reciprocating Engines 

On a limited basis, solution gas has 
been used as a fuel for reciprocating 
engines.  As in the case for Micro-
Turbines, the engines are sensitive to 
fuel quality. 
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MEMORANDUM 

Golder Associates (Golder)hasbeen retained by the Alberta Clean Air Strategic Alliance (CASA) Flaring 
and Venting Project Team to provide a report and decision-making tool for the evaluation of the potential 
impact of eliminating routine solution gas flaring and venting. Golder is planning to interview a selection 
of industry and non-government organizations to assist us in preparing this report and decision-making 
tool.   Someone from our office will be contacting you to find a suitable meeting time. 

The focus of our discussion will be on: 

Option 1: 100% Solution Gas Conservation Compliance (0% Flaring & Venting) 

Technologies 
The Reduction of Solution Gas Flaring and Venting Information Sheet identifies 5 potential reduction 
technologies. 
Are there any other technologies we should be aware of?   
Which of these technologies do you consider feasible for 100% 
eliminating routine solution gas flaring and venting (e.g., 
capture, compression, transportation and storage)? 

 

Have you or are you considering implementing any of those 
technologies?  Which ones and why? 

 

What do you see as challenges or barriers, if any, in 
implementation of the above technologies (e.g., engineering 
feasibility, acceptance by industry) 

 

Impacts 
What are the environmental impacts of implementing these 
flaring & venting elimination technologies? 

 

What are the public safety impacts of implementing these flaring 
& venting elimination technologies? 

 

What risk do you anticipate, if any, and how would you manage 
them for each of the flaring & venting elimination technologies? 

 

What are the economic impacts of implementing these flaring & 
venting elimination technologies (include both capital costs and 
operating costs)? 

 

What do you forecast as the likely reduction in greenhouse gas 
emissions as a result of not venting & flaring? 

 

Describe any energy balance considerations such as loss of 
resources due to stranded oil? 

 

Other 
Would the above technologies be in compliance with current 
environmental regulations (permitting, operating)? 
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MEMORANDUM 

 

Option 2: Close to but <100% Solution Gas Conservation Compliance; allow some exemptions 

Exemption Criteria 
Please identify potential criteria for a possible flaring 
and/or venting exemption. 

 

Which of the exemption criteria, if any, would you 
support (and why)? 

 

What factors would you recommend be considered in 
assessing the merits of the potential exemption 
criteria? 

 

Impact 
For each of the impacts identified for the 100% 
conservation option, can you estimate how this would 
change under the exemption criteria? 

 

Compliance to environmental regulations 
 Using the exemption criteria identified above, would 
you still be in full compliance with current 
environmental regulations? 

 

 

Attached are two Information Sheets we prepared to assist with our discussion. 

If you have any questions, please contact Larry Charach at 780-994-9184. 
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Canada 
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