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Call for inputs on the reasons for no or low application of approved methodologies in CDM project

The flaring of associated gas from oil fields generates approximately 400 million tonnes of CO2e per year.  Much of this flaring happens and is continuing to happen in the developing world. The CDM needs to spur oil and gas investor activity to reduce this flaring.  However, oil and gas investments are radically underrepresented in the CDM pipeline with CERs issued against just two projects.  In this context, gas flaring continues unabated.  

Our CDM project and methodology application experience, combined with detailed barrier analysis has shown that narrow applicability of CDM methodologies is one important reason why there are so few oil and gas projects having successfully reached the CDM validation and registration levels.  Furthermore, attempts to expand the applicability of CDM methodologies have had ambiguous results to date.  This is in part due to inadequate communication during consideration of methodology requests between oil and gas experts and UNFCCC institutions (Secretariat, Methodology Panels and the EB) on technical aspects.  It also reflects a lack of transparency in the methodology approval processes, where unilateral decisions can be made by the Methodology Panel without explanation (e.g. the three year historical flaring data rule under AM0077).  

Given this, we welcome this call for input on barriers or difficulties faced by the stakeholders for the application of methodologies, and below are some ideas to improve the existing oil and gas methodologies – AM0009, AM0077 and AM0037.

Concrete issues to improve specific approved methodologies

AM0009 Version 04 “Recovery and utilization of gas from oil wells that would otherwise be flared or vented”

The recently amended AM0009 v4 was a great improvement on the previous version, but there are still a few areas of concern:

1. The default CO2/TJ factor

The use of the default CO2/TJ methane emission factor as prescribed in AM0009 v4 results in a large decrease in flare baseline compared with the actual carbon content of flare gas and as per previous AM0009 versions.  By assuming 100% pure methane, when the methane content of associated gas to flare is typically in the range from 60%-80% (and in the case of sour gas as low as 40%), the higher carbon content of the C2 – C6 + components are excluded.  

It is understood that the reason for the use of a methane emission factor, as stated in AM0009 v4 page 7, is to avoid the difficulties in determining fugitive emissions and end use monitoring.  However, the magnitude of conservatism implied by use of a methane baseline over the actual avoided emissions is now disproportionate to the extreme.  To put this into context, for existing and developing projects, there is a 20% - 50% decrease in the baseline between previous versions and the current version, while fugitive emissions rarely exceed 0.1% of baseline.  
Furthermore, the existing baseline is inherently conservative in assuming perfect oxidation – in reality gas flares are not very efficient (research by the University of Alberta shows that in windy conditions where there is liquid carry over, the actual flare efficiency can be as low as 62%
), meaning that some of the methane will be vented and that the real CO2e emissions are significantly higher than the baseline.  The charts below demonstrate the conservatism of these assumptions and how small changes in the efficiency of a flare can have a very large impact on the CO2 equivalence emissions.
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In practice, this level of conservatism can lead to situations where the CDM registration of a project is insufficient to help overcome the barriers to the project.  The conservatism has an even greater impact upon some projects because of the uncertainty in associated gas yields in some oil fields.

2. Default Methane Factors

A secondary issue is that the default methane emission factor prescribed, as per the EIA US Government Energy Statistics, appears incorrect:

EIA energy emission factor

= 49.55 tCO2/TJ 

However:

Carbon content of methane

= 12.011 kg/kmol (ISO 6976)

CO2 emission factor for methane
= 44.01 kg/kmol  (CEF * 44.01/12.011)

Net energy content of methane

= 0.00080269 TJ/kmol (ISO 6976)

Therefore:

Actual energy emission factor

= 54.828 tCO2/TJ

In other words the value prescribed in AM0009 v4 is 9.6% lower than the actual energy emission factor for methane, which results in a 9.6% reduction in baseline.  From the above fundamental data, it is apparent that this is due to use of the gross (superior) calorific value for methane, which is not consistent with accepted IPCC GHG emission reporting practice. 

http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_1_Ch1_Introduction.pdf
3. Inconsistency in applicability criteria in AM0009 v4 and AM0009v3

Applicability Criteria (Page 2 - AM0009 v4): The injection of any gases into the oil reservoir and its production system is allowed in the project activity only for the purpose of the gas-lift process
The new applicability criteria imply that gas can only be injected into a reservoir for the purpose of gas lift, and not for maintaining reservoir pressure.  In the previous versions re-injection was allowed and gas lift gas was not.  It is presumed that the methodology panel’s objective was to allow gas coming from gas lift and not to exclude gas that was injected into the reservoir for the purpose of maintaining reservoir characteristics as can be seen by the diagram (page 4 of AM0009 v4 ) where reinjection is still allowed.  The reinjection of associated gas in to a reservoir is very common practise in the oil and gas industry so as to maintain the reservoir characteristics. Reinjection of associated gas and gas lift gas are two very different practises.  For the purpose of clarity and consistency it is advised that the word “only” is removed from the paragraph.
AM0077 version 01 “Recovery of gas from oil wells that would otherwise be vented or flared and its delivery to specific end-users”

Note: some of the concepts below may also apply to project activities pursued under AM0009.

1. Use of the term “Oil Wells”:

In the applicability conditions for AM0077, the term “Oil Wells” is used and we propose that this does not reflect the reality of oil field development or the actual source of the flaring (which is at the processing facilities). If any term needs to remain, then “Oil Wells” should be replaced with the term “Oil Field”. The reasons are laid out below:
Background to standard oil field development

· License award: It is standard oil industry practice for Governments to award a License to an oil company (or consortium of oil companies) that covers a certain area - a Block or Concession.  Oil companies take the exploration risks on the Block and are then able to develop and produce from any discoveries made
. These Blocks may contain one or more Oil Fields
.  

· Development plan: In order to exploit the oil contained within the field or fields, the Operator will prepare a field development program which will involve drilling multiple wells into the field(s) from different locations over the whole life time of the field(s) in order to maximize the value of the hydrocarbons contained therein.

· Flaring happens at the production facility, not at the wellhead: These multiple wells will typically tie in to common inter field pipelines and the oil extracted is then processed at one or more processing facilities. It is at these processing facilities that the associated gas is separated from the oil and, if there is no ready alternative, flared.  These processing facilities may take oil in from multiple oil fields as well.

· Wells change with time, but production facilities remain: Field development and management of production is a continuous process and as old oil wells are shut down (temporarily or permanently) and new ones drilled, the oil recovered is treated at the same processing facilities and so the continuation of flaring is the end result.  Furthermore, individual wells may well be shut in temporarily to allow pressure to increase and then be produced again.  

· Well measurement challenges: continuous metering of individual wells only happens in more modern fields and where the individual well rates are significant.  Generally there is no continuous monitoring of wells – the main metering happens once the oil has been aggregated at the production facilities. It is, therefore, impossible in many cases to get detailed data on individual wells.

For all the reasons above, we suggest that referring to individual wells does not make sense within the context of typical oil field development, and if any reference is required then it should be to Oil Fields rather than oil wells.

2. Three year flaring / venting data requirement
There is clearly a justified concern in the EB about ensuring that CDM incentives are not provided to oil fields unnecessarily.  There appears to be a concern about the scenario where projects start with low flare gas volumes but then discover new fields and so end up producing associated gas at a significantly higher rate than was originally envisioned, and claiming CERs for all that associated gas, which would have been flared in the absence of investment in a project to utilise that gas.  IF this happens, then the concern is that the project may not actually be additional – the increased volumes might justify the project. 

To help mitigate this situation, in AM0077 the EB have proposed that projects should only be eligible for CDM if they can demonstrate that individual wells have been flaring for at least three years.  However, the requirement to have three years flaring data is: 

a) At odds with the manner in which the industry makes investment decisions.  

b) It excludes fields either recently online or coming online - and hence those with the greatest levels of flaring.  

c) It is also difficult to substantiate because of a lack of data in many installations in developing countries.   

As outlined in more detail below, this rule makes it extremely difficult to implement any CDM flare reduction projects.  Also below is a proposal for a solution. 

a) Industry investment decision-making

· Long term planning: The oil industry makes investment decisions for processing facilities on the basis of a long term horizon – basing the design of equipment on the best available data of the likely forward production curves which will include new wells.  The decision to invest in gas flare reduction facilities is no different and requires an assessment of the likely future associated gas production profile to design appropriately sized gas handling facilities.  This associated gas production profile is an estimate based on the best available data at that point, and will include the assumption that there will be new wells coming on line to replace old wells.

· How CDM can help: Under the CDM, economic analysis demonstrates whether or not this investment in associated gas handling facilities is viable without CDM.  If it is not viable, then CDM can provide an additional incentive to invest and so reduce GHG emissions from the baseline of no investment and continued flaring.  

· Offshore challenges: Reducing flaring from platforms offshore is far more complex than onshore – unless something is designed into the platform from the start it is difficult to add later.  In offshore platforms there are very tight weight constraints and installing additional gas flare reduction processing kit can add significant weight.  Furthermore, there is very little space to work and so any changes to the layout of a production facility will have a major impact on the operations – with significant safety and environmental issues as well as cost.  This basically means that for offshore projects, unless the flare reduction is designed from the start, it is very unlikely to happen later, unless part of a major overhaul.

For CDM to apply only to existing wells that have been flaring for three years would therefore mean that almost no investment could be made under CDM as this is incompatible with how fields are depleted and investment decisions are made in the oil and gas industry.  

b) Exclusion of new fields / wells

· The maximum oil production (and often the highest rates of associated gas) occurs at the start up of new wells.  Production from individual oil wells typically starts to decline after six months to a year (as local pressure in the reservoir drops) and many wells are shut in before they are three years old because production levels have dropped to sub economic levels (although higher product prices may subsequently cause such wells to be brought back on stream).  This means that new wells are required in unexploited parts of the field, and individual oil wells tend to have limited associated gas production left after three years.

· Many oil producing countries, both OPEC and non-OPEC (with the exception of a few Middle Eastern Countries) are experiencing declining production from existing fields.  As a result, efforts have intensified to make new discoveries and to bring new fields online.

· These fields are equally likely to contain associated gas and common practice in many countries is to flare.  

· The three year requirement would exclude all such fields from the CDM for at least three years after which time investments may no longer be attractive, even with the incentive of the CDM, meaning that flaring will continue for the life of the field.
c) Lack of data

· Because of the nature of the construction of oil field developments, where new wells are added to existing pipelines and processing facilities, it is highly unlikely that any individual well will have data on flared gas for a number of reasons including: 

1. It is flared because it is considered to be of immaterial value and there is no value in its measurement (not so in developed countries where there are restrictions on flaring and where gas can have some value, but common practice in most developing countries); 

2. Oil fields evolve over time and wells are added and closed, therefore it is unlikely that three years data from a consistent set of wells would ever be available without metering individual wells (which is not done due to the point above); and 

3. Associated gas yields change over time as a well is exploited.  This is one of the reasons why gas is flared in the baseline and why it is not economically attractive to invest in processing equipment. If there is a delay of three years before a well can be attached to a CDM project activity, then the following impacts must be considered;

·  much of the gas may already have been flared and the majority of the environmental benefit of the project lost 

· the amount of remaining gas is even less certain and therefore any investment is more risky and less likely to take place

· the total amount of gas available is significantly reduced and therefore the ability to recover the investment is reduced. 

   Therefore, providing three years of well data is not only likely to be impossible, it may also mean that any CDM project activity, even with CER revenues, is no longer attractive. 

In most countries, flaring remains a sensitive topic and many operators are unwilling to even acknowledge its existence or disclose what limited data might be available.  Even where legislation, targets and penalties exist, these have proved ineffective - as demonstrated by the continued flaring in Nigeria where flaring has in theory been banned for many years.  In the absence of an effective ‘stick’, the CDM remains the most effective ‘carrot’ to realize measurable and beneficial change in the way developing countries exploit their hydrocarbon resources.  In this context, in cases where investment analysis does not conclusively prove additionality, and yet business as usual is continuation of flaring, a risk-benefit analysis could demonstrate the need to use a barrier test in these cases. 

Proposal - limit CERs based on investment decision.

A typical gas flare reduction project involves investing in facilities to take flare gas, clean it up and then move it to market where it can be sold.  In this way, a flare that was causing local pollution, contributing to GHG emissions and wasting a natural resource is turned into a useful form of energy.  There tends to be a secondary benefit in that the energy produced tends to have lower carbon intensity than alternatives (fuel oil / coal etc.).

Two key problems with associated gas are: (i) It tends to require further processing facilities to clean it up into usable energy - which can be expensive; and (ii) There is a high level of uncertainty over the volumes - making it less reliable as a source of energy and therefore less attractive to consumers with a lower value than alternatives.  The costs combined with the volume uncertainty and lower value of the gas make projects risky – and flaring continues. 

CDM can help by providing an additional revenue stream, and so help de-risk the financial returns on a project.  A critical part of the CDM process for a gas flare reduction project is to demonstrate that it is additional.  Typically before making an investment decision the company will review the cost of the facilities required to utilise the gas and then the likely projected associated gas production profile and so calculate the revenue from energy sales.  If that is not sufficient, the project is additional and can then use CER revenues to lift the returns.  Included in the base case production profile will be assumptions about new wells and sometimes new fields as well.  The decision to invest will be made on the future production levels, not on how much flaring has occurred in the past.

One simple way of ensuring that future production does not result in perverse incentives and excessive CERs being claimed by the project would be to limit the number of CERs available to match the production profile used in the investment case.  The investment is being made on that basis, so project participants should be aligned with designing and investing in appropriately sized facilities based on both underlying energy sales and also CERs.  If the actual production levels rise above the rates planned in the investment case, then the number of CERs would be capped and so remove the concern about projects getting excessive CERs.  If the rates end up being lower, then the risk is borne by the project owner. 

Another option could be to limit the CERs by plant or pipeline capacity.  Here no oil field monitoring is required other than perhaps evidence that oil field flaring remains in excess of project capacity.

These simple approaches would make the validation and registration process far easier, would align the interests of all parties and so enable more projects to come forward.

AM0037 version 2.1 “Flare (or vent) reduction and utilization of gas from oil wells as a feedstock”

The processing facilities at oil and gas fields are designed to stabilise the oil and gas to the point where it can be safely transported and sold.  For gas the process removes the worst contaminants to get the gas to export specification – though some LPG / CO2 or other chemicals may remain in the gas - and the gas can generally be used at that point.  Further or secondary processing of gas occurs at chemical plants to turn the gas into other useful products.  As a part of this secondary processing, there is waste or tail gas by product which is often flared.  These secondary processing facilities are often many miles from the gas/oil field.

For oil the oilfield processing facilities remove the worst contaminants and most of the associated gas (which is sometimes flared).  The crude oil can then be transported safely all over the world in tankers to refineries where the crude oil is processed further to produce useful products.  At refineries, there is waste and tail gas produced as a by-product of the refining process, and this waste or tail gas is often flared.

AM 0037v1 was originally designed for “Flare reduction and gas utilization at oil and gas processing facilities”, where the “oil and gas processing facilities” were not at the oil field but were secondary processing plants or refineries
.  The use of the phrase “oil and gas processing facility” was ambiguous and has caused confusion.  However, looking at AM0037 v1 it is clear that it was not designed for associated gas from oil fields - AM0009 was already in place for that.  

AM0037v1 was specifically applicable “to project activities that recover tail gas from oil and natural gas processing facilities that was previously flared and utilize this tail gas for productive uses (e.g., as a fuel or a feedstock)”.  Significant quantities of gas are produced at secondary oil and gas processing facilities - refineries and chemical plants - as a by-product, and this tail or waste gas is often flared (thus the pictures of flares seen at refineries).  AM0037v1 as originally intended provided a methodology to take this waste / tail gas and turn it into a useful product at the refinery / chemical plant.  

AM37 v2 fundamentally changes the intent behind the methodology by referring to “Flare (or vent) reduction and utilization of gas from oil wells as a feedstock” and by defining the gas as “Associated gas: Natural gas found in association with oil, either dissolved in the oil or as a cap of free gas above the oil”
.  This definition of associated gas is applicable to oil fields – not to secondary oil and gas processing facilities.  

The amendment to AM37 has therefore created a methodology that is very difficult (if not impossible) to use.  It is only applicable when the secondary oil and gas processing facilities (refinery / chemical plant) are built directly at the oil field, and where it can clearly be demonstrated that previously flared gas is now being used in a chemical process.  There are very few (if any) refineries / chemical plants anywhere in the world located on an oil field and which take associated gas directly from the oil field.  

We would therefore propose amending AM0037 to allow it to fulfil its original intention of reducing the wasteful and environmentally damaging process of flaring waste or tail gas that is a by-product of processing oil and gas at refineries / chemical plants etc.

� � HYPERLINK "http://www.ec.gc.ca/cleanair-airpur/caol/OGEB/oilgas/flaring/flaring_general2_e.htm" �http://www.ec.gc.ca/cleanair-airpur/caol/OGEB/oilgas/flaring/flaring_general2_e.htm� 


�For example in Nigeria: �HYPERLINK "http://english.peopledaily.com.cn/200508/29/eng20050829_205033.html"�http://english.peopledaily.com.cn/200508/29/eng20050829_205033.html�


� See Angola where BP has made 16 discoveries in Block 31 �HYPERLINK "http://www.bp.com/genericarticle.do?categoryId=2012968&contentId=7048464"�http://www.bp.com/genericarticle.do?categoryId=2012968&contentId=7048464�


� � HYPERLINK "http://cdm.unfccc.int/UserManagement/FileStorage/ULCRVS4USZZ44K3RGA87P7YC68FPV0" �http://cdm.unfccc.int/UserManagement/FileStorage/ULCRVS4USZZ44K3RGA87P7YC68FPV0� 


� � HYPERLINK "http://cdm.unfccc.int/UserManagement/FileStorage/DZH0GGISNC5QQHBGTLR5CQ7PAL0ZWF" �http://cdm.unfccc.int/UserManagement/FileStorage/DZH0GGISNC5QQHBGTLR5CQ7PAL0ZWF� 
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