 
-----Original Message-----
From: Minister Dempsey 
Sent: 08 July 2005 12:35
To: Michael Daly; Carina O'Donoghue; Sinéad O'Reilly
Subject: FW: Corrib Onshore Pipeline QRA and independent assessments
 

-----Original Message-----
From: Werner Blau [mailto:wblau@tcd.ie]
Sent: 08 July 2005 12:08
To: Minister Dempsey
Cc: wblau@tcd.ie; michael.ring@oireachtas.irlgov.ie; enda.kenny@oireachtas.irlgov.ie; jerry.cowley@oireachtas.irlgov.ie; eamon.gilmore@oireachtas.irlgov.ie
Subject: Corrib Onshore Pipeline QRA and independent assessments
Dear Minister,

further to my recent letter and email to you, I would like to submit my independent professional opinion on the Corrib Onshore Pipeline QRA Rev.F and its bpa & AEAT reviews, which you made available on your Department's website.

Overall, I conclude that 
- Both review agencies are British, as is the standard chosen in the design of this pipeline (BS 8010), and as are most companies associated with this process. This is hardly international.
- Both reviews have raise multiple serious detailed concerns, particularly about omissions and selective choice of QRA input data, many of which are based on assumptions, experience and publicly unavailable internal documents. The results of a statistical process such as QRA depend critically on the choice of parameters and a stability analysis (to variability of input data) is clearly missing (also see AEAT comment). 
- Both reviews point out the effectively exclusive reliance on UK databases.
- The relatively close proximity to housing of such exceptional transport pipeline for 'wet' gas is of most serious concern.

I therefore regret that I cannot concur with your opinion which you expressed in Dáil Éireann last week, that the QRA has been given a clean bill of health and conforms to really international standards.

As indicated earlier, I would be delighted to meet you and members of your Department to discuss my concerns further, should you wish to do so.
 
Yours faithfully,
Prof. Werner Blau
(Dipl.Phys.Univ., Dr.rer.nat., MA, ScD, MRIA, FTCD, FInstP, FIoN,CPhys)



Prof. Dr. Werner J. Blau

Research Director
Sami Nasr Institute for Advanced Materials

Physics Department

Trinity College Dublin

Dublin 2, Ireland

Phone: +353-1-6081708
Fax: + 353-1-6711759
Email: wblau@tcd.ie
WWW: www.tcd.ie/Physics/Molecular_Electronics


Observations on the Corrib Onshore Pipeline QRA Review by bpa, dated 6/5/5

p.1 – Introduction
Reference is made to ‘…the high operating and design pressures…’ but this point is not being considered later on any further.

p.2 – Summary
bpa point out that certain parts of the QRA should be reviewed, as detailed later (use of international failure data, comprehensive pipeline leak scenarios, increase of pipeline protection at road crossings)

p.7 – Section 4.1.
bpa criticise the method of population density analysis and are obviously unaware of the fact the there are places of public gathering, i.e. a National School, College and Public Houses within the relevant corridor.

p.8 – Section 4.3
The report points out that one possible cause of pipeline blockage, namely obstruction by an inspection vehicle has been omitted. Due to the usage of wet gas in this pipeline, corrosion is actually a real concern that can lead to such an obstruction and this point should have been considered.

p.8 – Section 4.4
bpa point out that the consequence analysis has been restricted to two cases only: ‘…Normal industry practice would adopt a more rigorous classification of leaks…’ . They point out that a comprehensive treatment will have a noticeable impact on the QRA outcomes. 

p.8 – Section 4.6 
bpa highlight the exclusive use of UK data for frequency analysis rather than more comprehensive international data. They point out that the current QRA underestimates the pipeline failure rate by at least a factor of 2.7, possibly as much as 14.3. This is in line with my earlier observations made in my last letter.

p.9 – Section 4.8
It is of great concern that the presented risk transects has been adopted unchecked.

p.9 – Section 4.9
bpa criticise explicitly the comparatively moderate design criteria employed at road crossings (which is the place on most likely exposure to and interference by the general public) and propose a more severe design.

Observations on the Corrib Onshore Pipeline QRA Review by AEA Technology, dated 27/6//5

General:
AEA Technology (AEAT) was formerly part of the United Kingdom Atomic Energy Authority (UKAEA) and has therefore a serious credibility problem with the general public, particularly in Ireland with respect to their involvement with the British nuclear industry and their assessment of BNFL’s Sellafield plant.

Executive Summary
AEAT raise a number of specific issues with the QRA particularly a ‘…lack of discussion, justification and comparison with alternative data’.  Many of the mitigating comments made in this section rely on unverifiable ‘clarifications…provided by Shell’.

p.2 – Section 2.1.2
AEAT point out the limits of the applied ‘ideal gas’ model and indicate that a more realistic gas model will produce larger leak rates. The basis for determining the consequences of rupture for the first 60 sec interval is being questioned and of particular concern since it leads to a longer hazard range. I am concerned about the fact that the volume of gas contained in the onshore section (after beach valve) is approx. 200 million litres at atmospheric pressure. It is highly unlikely that this entire volume will empty out within 60 sec in case of a fracture. 

p.3 – Section 2.2.2
Paragraph 2 details serious inconsistencies!


Paragraph 3 refers to the exclusive use of the UK database and particularly questions its validity and applicability to the Corrib wet gas conditions.


Paragraph 5 refers to the non-use of the European EGIG database. It should be noted that EGIG report an overall incident frequency with an unintentional gas release over the period 1970 to 1998 as 0,480 incidents per 1000 km.year, while the UKOPA data employed in this QRA give then overall failure frequency over the period 1961 to 2000 as 0.289 incidents per 1000 km.year – a factor of 1.7 difference! A single serious accident such as last year’s one in Belgium will have a significant impact on the European data. This demonstrates the difficulties in using comparatively small sample sizes provided by a single country only, and confirms the need to use comprehensive international figures.

Paragraph 6 criticizes the usage of confidential unverifiable information.

Paragraph 7 refers to the omission of important information about the Beach Valve risks. It is of concern that the end of the paragraph again refers to pblically unverifiable discussions between AEAT and Shell.

p.4 – Section 2.2.3
The omission of some wind related data is extremely serious since the onshore pipeline route in extremely exposed and the prevalent wind direction increases the risk to the populated areas significantly …(…could be factor 2-3 higher, line 13…under-predict the risk, line 15…). This is a simple fact which local residents ill be able to confirm from ample experiences of frequent heavy winds and severe storms. From looking at the full bore rupture case in Figs. 6-6 (cloud extending up to 700 m from incident)and 6-7 (cloud extending 65m from location of 25mm leak), I completely disagree with AEAT’s conclusion that this omission does not have a significant effect for  houses 70+m from pipeline!

p.4 – Section 2.2.4
This section states that a more stringent ‘neglegible’ level of Individual Risk of 


3x10-7/year applies in the UK in the vicinity of schools etc. AEAT are obviously unaware of the fact the there are places of public gathering, i.e. a National School, College and Public Houses in Rossport and Pollatomish.

p.5 – Section 2.3.1
AEAT clearly criticise the under-estimation of failure frequency due to external interference by at least a factor 20 and possibly up to a factor 100! This is serious since this failure mode is considered most likely!

p.6 – Section 2.3.1
AEAT state under the heading External Corrosion that …there is no clear justification as to why…this failure mode can be completely eliminated from the QRA…and highlights the need for a more cautious approach (line7)!

 p.6 – Section 2.3.1.
AEAT clearly state under the heading Internal Corrosion that this section contains unsubstantiated (line 8) assumptions and highlights serious inconsistencies! This failure mode should not be totally eliminated (line16). A more cautious approach (line 17) is needed.

p.6 – Section 2.3.1
Under the heading Ground Movement, AEAT refer to publically unverifiable project-internal calculation and highlight what seems to be an arbitraty underestimation of this risk by an assumed factor 2 (line5). AEAT point out the impact of such an assumption on the overall risk estimate and thereby the overall validity of the QRA!

p.6 – Section 2.3.1
Again, under the heading Inherent Defects & Construction Defects, AEAT critizise the arbitrary assumption of a factor-2 lower risk compared to database figures, which will severely affect the overall conclusions and validity of the QRA!

p.6 – Section 2.3.3
Under the heading Estimated Risks, AEAT highlight a significant omission of technical details. The reference to a telephone discussion on June 21, 2005 is highly subjective to the report writer and not publicly verifiable.

p.8-10 - Section 3
This section summarizes the various specific points made above. It refers to the exclusive use of UK databases and severely criticises various underestimations and omissions of failure frequencies for identified failure modes, see e.g. the results of pipeline QRA’s are very sensitive to assumptions (p.9, line23) and any reductions need to be considered against the requirement to maintain a cautious best-estimate approach (p.9, line 27).

p.10 – Section 3.4
This section clearly highlights that (particularly in case of an accident where the pipeline could come up to the well shut-in pressure of 345 bar!) a minimum safety distance of 70m is not in line with UK HSE opinion! 

p.10 – Section 3.5
AEAT highlight the absence of ‘sensitivity studies’ which explore the validity and relative importance of key assumptions and input data. In fact, this paragraph implicitly questions the absolute validity of any QRA conclusions since these depend critically on the choice of input parameters.

p.11 – Section 4
The conclusions again highlight the sensitivity of the QRA results on the choice of input data and historical databases. A significant lack of justification is highlighted in several cases, see e.g lines 


14 (subjective modification) , 


17 (not common practice), 


21 (lower than ‘generic’ historical data), 


23 (would have benefited from further discussion, justification and comparison), 


24 (lower than what would be suggested by historical data), 


32 (certain input data and modelling assumptions are not fully justified)


The reference to one-to-one telephone conversations to mitigate some of these concerns  is not scientifically verifiable and the conclusion that ‘the risks would be tolerable when compared with international criteria’ is not supported given the extremely large number of severe criticisms and omissions listed by AEAT in the previous pages of their assessment! The exclusive reliance on UK databases does not support the claim of ‘international criteria’.

General Observations on Corrib Onshore QRA Rev F

1. This document contains a large number of references (12 out of 26) to internal JPK documents. The information contained in these references cannot be verified although their content has a significant impact on the validity of the QRA findings and conclusions. This is not common practice in scientific and engineering literature.

2. The QRA relies nearly exclusively on UKOPA databases. This can hardly be termed international best practice.

3. The risk transect curves presented in Figs. 6-10 and 6-11 cannot be verified without the access to the relevant software and are somewhat contradiction to my common scientific intuition.

4. It is highly surprising that the population analysis ignores the places of public gathering, i.e. national school, college, pubs in the area. Furthermore, it is surprising that wind data are ignored in an area of very frequent high winds. Also, in my opinion, External Corrosion issues have seriously underestimated given the acidic soil and severe weather conditions of North Mayo.

5. There is broad consensus within the technical open literature that the outcome of any QRA is highly sensitive to the choice of input data. As highlighted and detailed by both bpa and AEAT assessments, the current QRA contains a number of unjustified or weakly-justified assumptions. The omission of a stability analysis of the QRA results to the choice and variations of the input parameters is highly surprising and of great concern.

6. The choice of ‘acceptable’ risk criteria includes a number considered as ‘broadly acceptable’ number of fatalities. For the frequency figure of 10-6/year adopted in this QRA, this fatality number ranges between 10 -100 (Figs. 5-1, 5-2, 5-3) in the chosen jurisdiction examples (Hong Kong, Netherlands, UK). This is in contradiction to the fundamental rights of protected by Bunreacht na hÉireann, explicitly the right to life and the right to bodily integrity. Hence, the statistical methods used by QRA procedure may not be legally acceptable within the Irish context.

7. (Even if 5 above was not valid) I think that in a small population case such as Ireland, the maximum acceptable risk is less than one fatality in the population over the projected 30 year lifetime of the pipeline. This amounts to less than 1 / (4 Million x 30 years) = 8.3 10-9 / year which is 120 times smaller than the value chosen in this QRA.

8. Fig. 6-3 shows clearly the extent of a jet fire in case of a full bore rupture at above 620m along and 410m across the pipeline. This is well above the minimum distance of 70m to the nearest dwelling in the present routing proposal. Hence, a re-routing with a minimum proximity of ½ mile from nearest house is proposed, ideally on the sea floor.

8/7/5

Prof. Werner J. Blau

(Dipl.Phys.Univ., Dr.rer.nat., MA, ScD, MRIA, FTCD, FInstP, FIoN,CPhys)
