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Risk Assessment Working Group

Comments of HSE Papers on CBA in support of ALARP Decisions

Two papers (Drafts dated 30 July 2004) were circulated to the recent UKOPA meeting at Reading in September by Steve Chatfield of HSE, and UKOPA was requested to comment:-

1
“HSE Principle for Cost Benefit Analysis (CBA) in support of ALARP decisions”

2
“Cost benefit Analysis (CBA) Checklist”.

The Risk Assessment Working Group were asked to review the papers and make comments.  This was carried out during the RAWG meeting on 5 October 2004. Steve Chatfield  described the background to these papers, based originally on R2P2, and further developed following application of ALARP demonstration to COMAH sites.  They are papers to be issued to HSE Field Inspectors to assist them with decision- making for risk reduction.  Several comments were made including:-

1
Application of Cost Benefit Analysis for ALARP


These papers appear to refer to Cost Benefit Analysis applied to risks in the ALARP region irrespective of Major Hazard implications, whereas the previous papers issued by HSE (SPC9 and SPC12) applied to COMAH sites.

Can HSE explain in greater detail when they expect ALARP demonstrations to be carried out using Cost Benefit Analysis for non-COMAH situations?

2
Terminology and Methods

It appears the name of the factor describing gross disproportion has changes name again, having previously been the “Proportion Factor or PF” in COMAH work (HSE papers SPC/Permissioning /9 and /12).   In these papers, two new names for this factor appear – DF is the “disproportion factor”, and later on it becomes the “Gross Disproportion Factor or GDF”.

Similarly, the COMAH method in SPC 12 clearly sets up a calculation method based on calculating the Annualised Cost of Risk Reduction, Fatalities per Year, and the Cost of Preventing a Fatality.  This last factor is compared with £1 million to obtain the PF.   The new papers do not appear to use the same terminology and therefore may lead to confusion.

Could HSE standardise on one method and one set of names for carrying out this Cost Benefit Analysis to avoid ongoing confusion?

3
Explanation of Aversion built into the Method


The values given for the Gross Disproportion Factor (between 2 and 10) for decision-making appear to contain implicit risk Aversion Factors, in particular when a larger GDF is used for multiple fatality cases.  This is not stated within the papers.

Could HSE explain what Aversion has been built into this calculation method, and what factors could be reasonable to use in multiple fatality cases?

4
Other Factors to be included is Benefit Costs


It is noted that the items to be included in Benefits consist mainly of fatalities and injuries, ill-health and possible environmental aspects.  Previous notes (e.g. for Occupied Buildings by Martin Goose) did suggest including damage to plant and loss of production, but this is no longer included.  This option is now left to duty holders.  In some cases, the cost of loss of business, market share, and reputation / share prices can be the dominant factor in a cost-benefit analysis.


SPC 12 for COMAH sites indicates that several other factors should be included such as clean-up costs, re-instatement after the incident,  etc.  It is noted that the example at the end of the CBA checklist does not include clean-up costs. Although the general theme of the notes appears sensible, more specific guidance on what should be included would be helpful.

Could HSE be more specific about factors they expect to be included in the benefits side of the Cost Benefit Analysis?

5
Risk Reduction Measures

Application of Cost Benefit Analysis in support of ALARP decisions requires the Risk Reduction benefit of various measures to be incorporated into the assessment. In fact Para 40 of SPC 12 contains the following paragraph:-

“Risk Reduction Measures (RRMs) Database
In order to assist Assessors in determining if Operators have considered all the relevant RRMs, a database is being developed by HSL/Amey Vectra which draws together unstructured, paper based lists of measures which have been considered within HSE in the past, together with measures discussed in the open literature or research reports written for HSE.”

For pipelines, there appears to be little or no acceptance of risk reduction measures by HSE’s MSDU, and this gives little scope for applying ALARP thinking to pipeline issues.  

The single factor taken into account by MSDU (lift and re-lay in heavy-wall pipe) is very expensive, and almost universally results in a large Gross Disproportion Factor, so justifying not carrying out the work.

UKOPA are actively working on the Risk Reduction Factors of various mitigation factors with a view to publishing these in pipeline Design Codes.

Would HSE be prepared to actively support the debate on Risk Reduction Factors for pipeline risk mitigation so as to make the ALARP CBA process meaningful?

R A McConnell

8 October 2004

Addition Comments by a member of the Group:-

In principle, there appear to be few problems with the overall approach being proposed. However, several comments need to be made on the detail.

(1) 
The documents do not use consistent terminology - thus sometimes there is a disproportion factor and sometimes a gross disproportion factor

(2) 
The approach for selecting a disproportion factor is acknowledged to be subjective in the documents. This could well be a source of dispute in the future. The HSE acknowledge that they cannot formulate how the DF should relate to risk or consequence. The example given in the checklist of a building exposed to an explosion appears trivial since the sum of money calculated would not pay for any significant risk reduction on most buildings - certainly not complete risk elimination, which appears to be the basis of the calculation. Equally, the use of a DF of 10 for the 20 fatality case does not allow for the Mexico City / Bhopal type scenario – it is not clear what DF would be used for these situations as the maximum DF has already been used at lower consequences.

(3) 
The HSE are moving in a risk-averse direction, but are not explicit in saying this since their existing framework is avowedly risk-neutral. However, inclusion of consequence in selecting the DF and the internal weighting in ARI COMAH (they use N^1.4) is clearly risk-averse. This should be more explicitly covered. 


(4) 
The statement that CBA cannot be used to argue against the implementation of relevant good practice (first bullet point in CBA checklist) should be qualified by relevant good practice at the time - retrospective application of current good practice may not always be possible or practicable. For an existing facility, gap analysis against current good practice is a more reasonable expectation as part of decision making.

(5) 
The issue of what is considered intolerable risk needs clearer specification as the HSE are clearly taking much more account of societal risk but are not explicit on how to do it (document SPC/Permissioning/12 deals with this more). As the HSE are using a combination of an FN curve plus use of ARICOMAH for setting criteria this whole area needs more exploring, especially as ARICOMAH uses risk-averse weighting within a risk-neutral FN-curve framework. Therefore even though the HSE are officially risk-neutral in their FN curves, they are actually introducing risk-aversion into their criteria without saying so. The positioning of the FN curves also needs careful consideration. 

The section in R2P2 appears to be focused on off-site risk  Although the Canvey island report referred to 50 fatalities without distinguishing between on-site and offsite populations, discussing the work relevant people involved at that time confirms that the real focus of the studies and subsequent discussions was offsite risk with onsite risk only getting passing consideration. It is important to establish clearly what the FN-curve is and what its basis is, as lumping all the fatalities together as opposed to splitting them into on-site and offsite may lead to quite different conclusions about risk. There appears to be a link here to Land-Use planning considerations, where the same Canvey Island point is being used for offsite planning (therefore no inclusion of onsite risk). There is also no mention in any of the documents of the possibility of the FN-pair being an order of magnitude higher where multiple installations are involved in contributing to the risk, though this may be more the realm of LUP. 

Although the HSE only quote the Canvey Island FN-pair in the documents circulated, there is also another relevant point which is the frequency of impairment of a temporary refuge offshore.

The refuge should not be impaired more than once in a thousand years (para 117 of the Guidance to the Offshore Installations (Safety Case) Regs). This could well represent up to 100 fatalities (eg the discussion in preceding paragraphs in the Guidance on the types of installations and what impairment of the temporary refuge means), in which case there is an acceptance that for employees there is a higher tolerance of multi-fatality incidents. 

(6) 
The emphasis that CBA only forms part of the ALARP decision making process is well-made. There is plenty of other guidance available on how to make the right decisions.

(7) 
An interesting point is how to include Reputation, share price etc...We examined this area closely and completely revised our approach to societal risk and CBA as a result (the starting point being around the upper limit of what the HSE propose and getting more stringent as the consequence worsens).

In short, we considered that our traditional risk management approach of focusing on Individual Risk and applying the kind of CBA referred to in the HSE documents did not work. It was not consistent with either the cumulative risk to the corporation or the developments that new standards or codes of practice considered appropriate. 

We have since done a lot of work piloting the new approach to both societal risk and CBA, and found that it delivers sensible changes consistent with sensible risk reduction.


(8) 
The introduction of severe injuries and minor injuries into the CBA (Checklist example), while theoretically justifiable, adds to the complexity of the assessment and moves into even more doubtful assumptions than current vulnerability methods.  It is not recommended based on our experience.
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