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Comments

A few points have occurred to us since the presentation that it would be useful to clarify before proceeding further.

1) The pipeline code of practice (PD 8010 para G.5) requires the design of a pipeline to take into account accidental loads imposed on a pipeline under unplanned circumstances, with both the probability of occurrence and the likely consequence being taken into account when determining whether the pipeline should be designed for an accidental load (such accidental loads specifically include “transient conditions during landslides”)

PD 8010 G5 refers to accidental loads including transient conditions during landslides

Also (at para G.2.8) the pipeline design should take into account areas where subsidence is known to occur or likely to occur. 
G2.8 Refers to pipelines located in mining areas, made up ground or other areas where subsidence is likely to occur.

 (i)
     Does the definition of ‘subsidence’ in this context include ‘landslip’ or is there a difference between the two in terms of definition?

Landsliding occurs in susceptible areas, and is a natural event. Subsidence is associated with man-made activities, it is located, definedm limited. The two definitions are separate.

(ii) Does the current work relate to pipelines designed to take ground movement into account and that are likely only to be damaged by the most severe movements?

Essentially yes, the pipelines considered are routed in accordance with codes/good practice, taking into account ground surveys and applying measures or avoiding unstable areas.

(iii)  Or has the BGS survey revealed areas of potential instability and land slip that were not identified when the pipelines were originally laid?

The BGS survey is highly conservative, it has identified areas of “susceptibility to landslip” according to i) the presence of head material and ii) previous movement and iii) the likelihood of movement at some point in the future. Engineering geotechnic surveys carried out for pipe laying (or any major building activity) apply practical assessments according to i) type of ground ii) water table iii) recently recorded movements, angle of slope etc. Areas identified by BGS as zone 5 would be acceptable where supported by a current geotechnic assessment.
(iv) When was the requirement added to the code of practice? In other words, does the population of pipelines include those laid during a period when subsidence did not have to be taken into account and then somewhere it did? (A similar step change to the requirement for the examination of girth welds)

The introduction of the requirement into codes can be checked, but is likely to be confirmed to be around 1990. Note however that engineering practice for geotechnic surveys predated this to the mid 1970s.

2) To what extent does the presence of ‘head’ material correlate with landslipping? 

BGS apply a strong correlation between the presence of head material and random natural landslipping.

3) To what extent are areas of potential landslipping ‘avoided’ during the routeing of pipelines?

The majority of potential landslip areas are avoided by routing informed by i) engineering judgements (type of land, water table, angle of slope) and ii) geotechnic surveys.

4) If 1% of the national network is vulnerable to landslipping, with what degree of accuracy have the areas where this could occur been identified? Was a larger scale map than 1:50,000 used once the locations had been found?

The 1.3% of the UK Gas network (note 18500 kms were considered, a proportion of this is now external to NG) was identified as located in susceptible areas. This 1.3 % is overestimated, as this is estimated from the transposition of accurate BGS GIS data onto1:50,000 maps 
5) What degree of uncertainty applies to predictions of the dimensions of landslips? 

There is significant uncertainty in both the size of landslip and the return period for the event. The assessment is highly conservative as it includes all (including very large scale) landslides regardless of return period.

6) Is it intended to examine the effect of change of direction of a pipeline in a landslip area?

The study has considered orientation wrt to land slope. It does not consider the change of pipeline direction within any one orientation.

7) The cohesive properties of the soil within which the pipeline is laid presumably vary with rainfall and drainage pattern. Such factors are not notifiable and can clearly change without notification.

The study has considered typical cohesive soil properties, it has not considered the change in these or the likelihood of change due to rainfall or change in watertable level.
8)If areas of serious potential landslip are a threat to the integrity of pipelines, presumably such areas are also a problem for developments I the vicinity of pipelines. To what extent do developments that introduce populations into such areas take place over the pipeline network? Or do local plans tend to preclude development in such areas in much the same way as flood plain areas are now avoided or building designs are altered to take flooding into account?

Suggest this requires input from a planning authority.
In beginning to think about how such work would be adapted to our current risk assessment methodology;

(i) According to the UKOPA database on Pipeline Product Loss Incidents (1962-2004), of the total of 172 product loss incidents, 5 were attributable to ground movement (and one incident in the 40 “other” incidents was attributed to “soil stress”. It is not clear how severe these incidents were or whether they involved natural gas pipelines.

(ii)  HSE’s practice has been not to distinguish different pipelines but to attribute the same ‘natural’ failure rate to every pipeline. The value used (about 1 e-5 per km –yr) was based upon the UKOPA database (5 failures due to ground movement in about half a million km-yrs of UK experience). 
The attributing of a single failure frequency for a low frequency event to the whole pipeline population is reasonable. However the value applied by HSE is not considered representative of the UK position. NG have funded and carried a major programme of work which has enabled a more accurate and quantified evaluation of the single failure frequency based on a sample of approximately 87% of the UK MAHP population. It is proposed that the application of the background rate calculated in this study to all UK MAHPs is justified.
(iii) Figure 41 of the UKOPA landslip paper shows that the new methodology predicts a natural failure rate for all pipelines of 2.1e-7 per km-yr. This is only 1/50 of the observed rate. What is the explanation for this difference?
The derivation of the observed rate may need some consideration. It is considered this is dominated by a failure associated with made-up ground conditions.

(iv) Figure 41 of the UKOPA paper also shows that the natural rate for a particular pipeline could be predicted around 10times higher, or 10 times lower, than the average. Given the previous comment above, can this result be trusted? If this degree of sensitivity is confirmed then it could be difficult for HSE to sustain our “one size fits all approach”.

(v) Before deciding that we need to change our approach we need to know how much a factor of times/divide 10 on the ‘natural’ failure component would feed through into the ‘total’ failure rate, and thence onto the LUP zones. This could only come from some PIPIN and MISHAP analysis.
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