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Summary
(i) The volcano has been in a paused state since the large dome collapse event of 11
February 2010. Surface activity has been low, with occasional small pyroclastic
flows and rare mild ash venting, though the dome remains very large. Mudflows
during the wet season have removed much of the valley deposits from the last
phase of activity (October 2009 to February 2010). Gas emission rates and
inflation of the volcano indicate that the lava dome is likely to resume growth.
(ii) Using the results of a 2010 lidar survey of the topography of the volcano we have
produced a new set of simulations of the potential extent of pyroclastic flows in
the Belham valley. Generally the results of these simulations are similar to those
last obtained in 2007. We find that: the volumes of pyroclastic flows capable of
reaching the lower Belham are in the range from about three to twenty million
cubic metres; lower Happy Hill is at greater threat than previously thought, and
large flows are capable of reaching Richmond Hill via Cork Hill. A new map of
these areas of inundation has been generated for the lower Belham valley.
(iii)We think the most likely first event in the next twelve months (36% probability)
will be the extrusion of lava from within the collapse scar. We also consider that
such a restart would most likely lead to a relatively short (few months) phase of
lava emission with high extrusion rates. The estimated probabilities of other “most
likely” next events are: no new activity (30%), a large explosion (15%), or a large
collapse to the west (10%), northeast (3%), east (3%), or northwest (2%).
(iv) We have applied our quantitative risk method using the Hazard Zones and taking
into account the new simulation results. The general level of expected risk to the
people of Montserrat for the next twelve months has fallen compared to March
2010. The calculated annual risk of death from the volcano to individuals who are
full-time residents of Zone A is 1-in-11,500 (down from 1-in-6,640 six months
ago). For a full-time resident in Zone B the risk level is 1-in-1030 (down from 1in-710 six months ago). Risk levels north of Nantes River remain negligible
(about 1-in-4 million). Were the volcano to restart lava extrusion in the next 12
months then the annual risks could be expected to rise to 1-in-500 in Zone B, and
to 1-in-6,300 in Zone A, similar to those for March 2010.
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Fig.1 Hazard Zone boundaries of the Hazard Level System.
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Introduction
1. The fifteenth meeting of the Scientific Advisory Committee (SAC) on Montserrat
Volcanic Activity took place at the Montserrat Volcano Observatory (MVO) from
15 to 17 November 2010. This report is the main product of that meeting. The
Committee was commissioned by the Foreign and Commonwealth Office and
operates under the Code of Practice for Scientific Advisory Committees issued by
the Office of Science and Technology. The Terms of Reference for the Committee
are presented in Appendix 1, and the agenda of the meeting is given in Appendix
2.
2. Part I of the report of the meeting (this document) contains the main findings and
Part II contains the technical aspects of the risk assessment. A Preliminary
Statement from the full SAC meeting was issued on 17 November 2010
(Appendix 4). A radio phone-in with the public was held on the evening of 17
November with Kafu Cabey on Radio ZJB. Appendix 5 provides a glossary of
technical terms, and Appendix 6 gives a modified version of the Chief Medical
Officer’s (CMO) scale of risk, which we use for Montserrat volcano risks.
3. Following the emplacement of the longest pyroclastic flow yet within the Belham
valley in January 2010 we focused on the issue of pyroclastic flow hazard in the
lower Belham valley during this meeting, discussing the results from a series of
new computer simulations of the flows. Finalising this work delayed the
publication of the report. The staff of MVO, as usual, proved accommodating and
stimulating hosts.
Recent Volcanic Activity
4. In the eight months since we last met the volcano showed a low level of surface
activity and no extrusion of lava.
5. There were occasional, minor pyroclastic flows, mainly into the Gages valley to
the west where the dome is being undercut. A few rockfalls within the 11
February 2010 collapse scar also occurred from the western wall underneath the
highest part of the remnant dome. There were also sporadic pyroclastic flows from
the steep eastern face of the lava dome that moved down the Tar River valley.
Within the collapse scar a number of long-lived glowing spots were seen. These
are fractures in the dome rock kept very hot by gases escaping from the deep
magma. In late June and early July there were two episodes of venting of ash,
accompanied by roaring. One of these was from a vent on the floor of the scar just
inside a remnant of the English’s Crater wall exposed by the 11 February collapse.
6. Heavy rainfall from July to October produced frequent mudflows, but had no
major effect on the dome itself. These rainstorm and mudflow events eroded much
of the pyroclastic flow deposits within the Belham valley from the last phase of
extrusive activity. Further down the valley, deposition of sediment raised the bed
of the valley by about one metre.
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Monitoring Results
7. A small number of earthquakes were recorded, mostly associated with rockfalls.
There were no significant swarms of low frequency earthquakes indicative of the
motion of andesite magma in the conduit. A limited number of volcano-tectonic
events were also recorded. Some of these were detected as “strings” of events
occurring within the space of one hour or so. Similar “strings” have also now been
found in the record of the past few years and some appear to be correlated with
eruptive activity. Further analysis of their significance is underway.
8. The inflation of the volcano detected by the GPS network since the end of lava
extrusion, and noted in March, continued. This follows the long established
pattern for inflation during pauses in extrusion and deflation during extrusion.
There is some indication, however, that the rate of deflation during extrusive
phases has been increasing whilst the rate of inflation during pauses has been
decreasing since 2009.
9. The average rate of emission of sulphur dioxide during the last eight months (319
tonnes/day) has been below the long-term average (528 tonnes/day). This
corresponds to the latest of a series of recognised low-emission troughs in sulphur
dioxide output. The measured ratio of hydrogen chloride to sulphur dioxide since
March has been mainly in the range 0.3 to 0.4, typical of pauses.
.
10. The current summit of the volcano was surveyed as 1083 m above sea level, lying
to the southwest of the pre-collapse summit which was above 1100 m asl.
Probable Future Behaviour
11. The volcano has now had no lava extrusion for nearly ten months. Using our
defined criteria for assessing whether the end of eruption has been reached, the
gas and deformation criteria are certainly not met, though the seismic criterion
nearly is. We therefore consider the volcano to be in a paused state. Our estimate
of the probability of the eruption ending within the next year is 8% and our
estimate of no resumption of lava extrusion (from either paused and/or end states)
in the next year is 30%, up from 9% at the last assessment.
12. If extrusion does restart we think it is about twice as likely to be as a short
duration and high extrusion rate phase rather than the longer phases seen from
1995 to 2007. The relatively weak rate of inflation since February 2010, contrasts
with the high rate of deflation during the preceding four months. One explanation
for this is that within the magma reservoir the internal pressure is now more
susceptible to significant reduction than in the past. This may mean that pauses
become longer relative to extrusive phases.
13. During the last phase of extrusion there were several large explosions including
the largest so far, by volume, of the entire eruption. The considerable height of the
lava dome and the high rate of extrusion may have contributed to this. We
2

estimate that the probability of a large explosion being the first significant event
over the next year is 15%. We also considered the likelihood of the volcano
producing an explosion about three times the magnitude of the largest seen so far
to be about 0.5%.
14. We estimate that the probability that over the next year the first significant event
will be the resumption of lava extrusion is 36%. The dome that was built
following the 20 May 2006 collapse has proved very resistant to major collapse to
the east down the Tar River valley. Our assessment that a major collapse in this
direction will be the first major event of the next year has fallen yet again, to 3%.
The other main options for the next significant event are dome collapse events
sending pyroclastic flows to the west, via Gages, (10%), northeast (3%) or
northwest (2%), sufficiently large to reach the sea, or in the case of northwest as
far as Happy Hill. Collapses involving lateral blasts are much less likely.
Assessment of Volcanic Hazards
15. Most of the points relevant to volcanic hazards made at the time of the last
assessment also apply now. The removal of the mass on the northern side of the
dome during the collapse of 11 February 2010 has reduced the danger of
pyroclastic flows to the northwest extending into the lower Belham valley. Any
new extrusion of lava will probably start within that collapse scar and may take at
least 3 months to fill the collapse. However, the restart could also destabilise the
dome such that collapse material would enter the Belham catchment much earlier,
either via the now buried Tyers Ghaut or via Lees from a collapse to the west
down Gages valley.
16. The main hazards likely to be faced are: pyroclastic flows and surges from dome
collapse; vertical explosions creating large column collapse, highly mobile flows;
lateral blasts after exposure of the hot core of the dome; tsunamis and mudflows.
17. A major concern aired in the last report was that the high degree of mobility of
pyroclastic flows in the Belham valley seen during January-February 2010 was
partly due to the changed shape of the valley, for example the infilling of Tyers
Ghaut. Another was that the computer simulations of flows in the valley - widely
used to inform assessments since 2007 - were no longer necessarily representative.
So, for this assessment we have run many new simulations of possible flows in the
valley using a new representation of the topography acquired by lidar in June
2010. The results of this study are presented in detail in the Technical Report and
the main findings are:
•
•
•

Pyroclastic flow volumes in the range 3 – 20 million cubic metres are most
likely to threaten the lower Belham valley.
The limit to the area affected by pyroclastic surge in the lower Belham valley
is similar to that estimated in the 2007 study.
The lower Happy Hill area, however, is now estimated to be at greater hazard
relative to neighbouring areas than was assessed in 2007.
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•

For events at the higher end of the volume range there is the possibility of the
flows overtopping the valley walls at Cork Hill and moving towards
Richmond Hill.

18. These findings have been incorporated into the latest risk assessment, including
new maps of the surge hazard limits for the lower Belham valley )see Technical
Report).
Assessment of Risks to People
19. We continue to use the fixed zone approach in which we take each hazardous
process identified above, estimate the probability that it will occur and affect a
given area of Montserrat and then calculate the risk to which a given number of
people in that area will be exposed. The Zones defined by the Hazard Level
System (August 2008) are the ones used to define individual risk levels. We use
the modified UK Chief Medical Officer’s (CMO*) scale (Appendix 6) to convey a
qualitative description of the degree of the annualised individual risk based on the
numerical estimates, but we also provide some alternative risk measures to add
further perspective. Details of the probability and risk calculations are presented in
Part II of this report. These risk estimates have large uncertainties and so the
reader should not attribute detailed meaning to small numerical differences in
quoted risk values. The descriptive CMO scale categories, as reported here, better
capture these differences. We have also calculated the increased risk faced by
individuals from the volcano by referencing it to the general “background” risk of
accidental death thought to be typical for people living in Montserrat (a rate
numerically equivalent to 28 per 100,000 people per year).
20. The general level of risk is assessed to be lower than at the last assessment in
March 2010 when the pause in dome growth had just begun. The factors
influencing this are that the 11 February 2010 event removed a large mass of
potentially dangerous dome which has remained largely stable since, and that the
new flow simulation results have shown that previous inferences did not
significantly understate hazard potential in the lower Belham valley. Were lava
extrusion to restart in the next year the general risk level would rise to values
similar to those assessed for March 2010, depending in part on how soon it
happened.
21. Risks to people living in Zones A and B
On the basis of our assessment of the volcano’s behaviour and quantitative risk
modelling, we now consider the level of annualised risk of death (IRPA) due to
volcanic hazards for an individual in each of the populated Zones (A and B) of
Fig.1:
Zone B (full-time resident): 1-in-1030, C on the CMO* scale,
4.5x background risk level of accidental death.
Zone A (full-time resident): 1-in-11,500, D on the CMO* scale,
1.3x background risk level of accidental death
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For the reasons discussed earlier, in both Zones B and A the assessed individual
risk exposure levels are decreased moderately from six months ago (SAC14: 1-in610 and 1-in-6,640, respectively), and the present values shift down the
corresponding CMO* Scale rankings to C and D, respectively. The IRPA for the
Woodlands area and further north is also lower and remains negligible, at about 1in-4 million.
22. If, however, the scenario of a magma restart with follow-on hazards is considered
, then the corresponding IRPA values are higher:
Zone B (full-time resident): 1-in-500, B on the CMO* scale,
8.1x background risk level of accidental death.
Zone A (full-time resident): 1-in-6,300, C on the CMO* scale,
1.6x background risk level of accidental death
Thus, individual risk exposures would return to previous levels if magma
production restarts and could be even higher over the succeeding interval if the
restart takes place early on in the 12-month period. On this basis, the IRPA for a
person in the Woodlands area and further north is also higher but still remains
negligible, at about 1-in-2 million.
23. Risks to workers in Zone F (Corbett Spring-Locust Valley)
This area is one designated for agricultural production with controlled access of
limited daytime workers. However, its southern edge was overrun by surges from
the 11 February 2010 event and all southern access is impossible. As a result we
do not consider risks to workers this time.
24. Risks to workers in former Zone T (Trants)
The Trants area was devastated on 11 February 2010 and the thick (up to 15 m)
pyroclastic deposits will remain very hot (up to perhaps 600 degrees C) for
months to years. What is not known is how laterally uniform the deposit
temperatures are at depth (typically > 100 degrees C at 0.5 -1 m depth) and how
rapidly the deposits might be cooling locally. Exploratory trenching and coring by
MVO should give future insight into these two issues. Certainly at the moment the
deposits must be considered simply too hot to work with.
25. Risks to workers at Fox’s Bay
The estimate of current risk exposure to workers at Fox’s Bay using the revised
probability elicitations, reported above, indicates a worker’s IRPA now stands at
about 1-in-2800 per annum equivalent, or about 8x the corresponding UK
occupational risk. For operational purposes, worker exposures for those involved
in the transportation of aggregate to and from this site would need to be
considered also, but more details would be required to address this aspect of the
risk discussion. (If the magma restart scenario is invoked, then the IRPA value
increases to about 1-in-1300, or 16x UK occupational risk; this latter risk level
estimate is slightly lower than was assessed for Fox’s Bay in SAC14).
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26. Risks to workers mining sand near the Belham River crossing
Sand mining takes place in the Lower Belham valley, just below the river
crossing locality. A worker’s IRPA for this location is appraised at about 1-in4000 per annum equivalent, or about 6x the corresponding UK occupational risk.
This risk level would be significantly higher under the magma restart scenario.
27. Risks to workers involved in Geothermal Well Exploration
An area near Delvins has been identified as a prospective area for geothermal
exploitation. For that area, the following estimates of individual risk exposure for
workers should be considered indicative: for surface exploration activities taking
place for, say, up to 6 months during the next year, working 12 hours per day, the
corresponding IRPA is about 1-in-4000 per annum (or 6x the highest UK
occupational risk). For drilling activities involving 2 x 12 hour shifts, and a
programme that may last up to, say, 9 months, the IRPA is about 1-in-2750 per
annum equivalent (or 8x the highest UK occupational risk). As for other workrelated areas, these risk levels would be much higher for the magma restart
scenario. N.B. the IRPAs are effectively averaged over the area identified for
drilling, and could be higher in some locations and lower in others, and do not
allow for any special mitigation measures that may be implemented or for types
of work activity being undertaken (some may be less amenable to mitigation than
others). Uncertainty as to planned workforce numbers, expected timings and
durations of the different activity phases means that much more detailed
information is required in order to make a meaningful evaluation of the collective
exposure of the workforce (e.g. to estimate potential numbers of casualties in any
one volcanic incident).
28. Risks in the Maritime Exclusion Zone
The risks in the Zone are appropriately covered by the current Level boundaries
(Fig.1).
The Operation of MVO
29. With the appointment of Dr Patrick Smith as seismologist in early September,
MVO now has a full complement of scientific staff for the first time during the
current management regime. Environmental modelling of particulates and groundlevel sulphur dioxide, funded by SRC/UWI, has been undertaken by Caroline
Murrell. Andrew Simpson is the new, part-time, software engineer, and Dike
Rostant is the new Education and Outreach Officer.
30. The current helicopter contract ends in March 2011 and the Invitation to Tender
document for a new contract will be ready soon. MVO have been generally happy
with the service provided by Caribbean Helicopters and it is expected they will
bid again. A new start-up outfit based in Antigua may propose a twin-engine
helicopter support.
31. The seismic network continues to perform well but is showing signs of age (parts
are now 14 years old) and takes up increasing maintenance time. The
establishment of a “permanent” seismologist will mitigate that somewhat. A
complete review of the seismic monitoring system is planned and its results will
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feed into any new management contract proposal. The idea of producing a seismic
atlas of the volcano at the same time is an excellent one.
32. The DOAS instruments for measuring sulphur dioxide emissions have worked
satisfactorily since March. However, the project to deploy new fixed site
instruments is making very slow progress. Oversight of the Cambridge side of the
work has fallen away as Dr Oppenheimer is now largely based in France and the
Antarctic. One way forward may be to inject some new, short-term, postdoctorallevel dedicated effort. There is more progress with the two mobile spectrometers,
now planned for first use in February 2011. The FTIR instrument has been
producing reliable gas ratio results in open path mode. A new fixed-path
capability has been acquired allowing specific gas concentrations (not ratios), for
example carbon monoxide and dioxide, to be measured using artificial and natural
infra-red sources.
33. Only the SPRI (Spring Estate) continuous GPS receiver has not performed well in
the GPS network. A new, temporary station at Harris Lookout is working.
Planning for the deployment of the three new receivers at St Georges Hill, Fergus
Ridge and Redonda is underway. Establishment of new regional receivers on other
islands via upcoming projects such as COCONET should help improve the quality
of the solutions. Campaign GPS measurements are underway to improve the
coverage of the network with two to three occupations so far. Following the loss
of the Spanish Point EDM site, new survey sites have been established on the
southwest flank of the volcano (north White River – Brodericks – St Georges Hill)
and a new one on Gages Mountain is planned.
34. A platform tiltmeter will be tested at a Long Ground site, but the deployment of
borehole tiltmeters higher on the volcano (such as at Gages Mtn. or Chances Peak)
will be technically challenging and need to be independently funded.
35. Of the three continuous camera systems deployed only one, at Jack Boy Hill, is
operational. The ones at Fergus Ridge and Garibaldi Hill have intermittent
technical problems preventing continuous use.
36. The WEBOBS software is now operational after installation by Drs F. Beauducel
and A. Bosson. It is a major improvement on the old Observatory intranet system
allowing both site logbooks to be maintained and advanced graphic interrogation
of databases. Separate from the Observatory website, WEBOBS is fully accessible
for observatory staff and in read-only form for other authorised users. The system
is undergoing further development.
37. Dr Stinton took part in marine survey on a James Cook research cruise off the
south and east coasts with scientists from Southampton, Kiel and Paris. This work
on the 3D distribution of debris avalanche deposits is being followed up by a
complementary near-shore survey off the east coast (by fishing boat) proposed By
Professor P. Talling (Southampton) for early 2011 via a NERC Small Grant. The
new, autonomous, AVTIS radar is nearly ready and should be deployed for testing
at MVO in early 2011. The rover prototype instrument was last used in Montserrat
in 2008. A project to measure the deformation of the dome using a new, portable
ground-based radar interferometer (GPRI) will be deployed on the resumption of
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lava extrusion by Professor G.Wadge (Reading). An IPGP experiment, led by Dr.
B. Taisne (IPGP), will use the technique of muon tomography to try to determine
the internal structure of the upper part of the volcano. Professor B.Voight (Penn.
State) has plans to distribute a ring of GPS/seismometer/tilt instruments high on
the volcano using the “Spider” technology. MVO will be proposed as part of a
major NERC consortium project on risk entitled CARIBRISK, and led by
Professor S. Sparks (Bristol).
38. The MVO web pages are now hosted on a server in Montserrat and maintained by
the Outreach officer. An earth science week of activities for schools was
undertaken in December 2010. Planned, improved teleconference facilities for the
MVO will be sited in the library.
39. The “15 Years On” conference will be held on 4-8 April 2011 at the Cultural
Centre in Little Bay. About 100 people are expected to attend the mixture of talks,
posters and field trips.
SAC Matters
40. The format of future SAC meetings is still in discussion. Some ideas that came out
at this meeting were: greater emphasis on studying the questions to be addressed
prior to the meeting itself, involving new people with areas of expertise not
currently well represented, more in-depth evaluation of any end-of-eruption
decisions.
41. A tentative date for the next SAC meeting (16) would be 9-11 May 2011, well
after the conference.
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Appendix 1: Constitution of the Scientific Advisory Committee on Montserrat
Volcanic Activity
This document outlines the main responsibilities of the Scientific Advisory
Committee (SAC) on the Soufriere Hills Volcano, Montserrat. The document
includes the terms of reference for the SAC and a membership template. The SAC
is to replace the Risk Assessment Panel and is commissioned by the Overseas
Territories Department (OTD) of the Foreign and Commonwealth Office (FCO).
The SAC will work according to the Office of Science and Technology (OST)
Code of Practice for Scientific Advisory Committees.
Terms of Reference
The main responsibilities of the SAC are:
1. to carry out regular hazard and risk assessments of the volcano in co-operation
with the Montserrat Volcano Observatory (MVO) and to report its findings to
HMG and the Government of Montserrat; and
2. to provide scientific advice at a strategic level to HMG and the Government of
Montserrat outside these regular assessments in co-operation with the MVO.
NB: The “Government of Montserrat” will normally mean, in the first instance,
the Governor as s/he has the constitutional responsibility for the safety of the
Montserrat population. The Governor will be responsible for ensuring appropriate
dissemination of SAC assessments or recommendations to the Government and
people of Montserrat.
The SAC is also required to perform these additional functions:
3. to provide independent advice on the scientific and technical operations of the
MVO to ensure that the work matches the level of risk;
4. to provide scientific advice and assistance to the MVO as required by the
MVO Director; and
5. to offer advice on new developments that were not foreseen when the TORs
were set up, and if appropriate make recommendations for changes to the TORs.
The SAC will carry out its activities within the OST Code of Practice for
Scientific Advisory Committees. The SAC will be responsible to the UK
Government through the FCO (OTD). The SAC will not incur expenditure
without prior FCO (OTD) authority.
These general terms of reference are supplemented with the following specific
points:
(a) The work of the SAC concerns scientific assessment of the volcanic activity
and related hazards and risks. This scientific work is an input to decisions made
by the HMG and the Government of Montserrat related to the safety of the people
of Montserrat (such as evacuation and extent of Exclusion Zones), to issues of
planning and sustainable development of Montserrat and to the mitigation of
external hazards (e.g. to civil aviation).
(b) The provision of scientific advice to the Governor and Government of
Montserrat is the responsibility of the MVO and its Director. The SAC has the
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function of assisting the MVO in its major missions in all respects of its activities
and to assist in matters relating to the provision of long-term and strategic matters.
(c) The MVO Director (or scientific staff designated by the Director) participate in
all SAC activities except for ToRs 3 and 4.
(d) The SAC has the function of giving advice and assistance to MVO and the
management contractor relating to scientific matters as required by the MVO
Director. Such independent advice to the MVO may include appraisal of the
technical expertise of staff, evaluation of the monitoring systems, assessment of
proposed research projects by external groups, and advice on technical matters.
(e) With respect to ToR 3 the Chair of the SAC will be a member of the MVO
Board of Directors and can provide independent advice to the Board as required.
The Chair will be expected to attend MVO Board meetings (currently twice a
year).
(f) Given the special circumstances of Montserrat as a United Kingdom Overseas
Territory, reports of the SAC would be provided for both Governments. Reports
would also be given to the MVO Management Board.
(g) The SAC will be required to present its findings in a manner suitable for
release to the public. It will also be required to assist the Governments and the
MVO in explaining the activity of the volcano and the scientific information
pertinent to decision-making by the authorities.
(h) The SAC will liaise with other relevant scientific organisations or committees
as required, which might for example include regional scientific institutions and
the Department of Health Committee on health hazards from volcanic ash.
(g) The Chair of the SAC will make an annual report to the MVO Board of
Directors.
MEMBERSHIP
Membership of the SAC will be at the invitation of the FCO (OTD) and will cover
the key areas of expertise required to assess the hazards and risks of erupting
volcanoes. Expertise will include such areas as volcanology, volcano geophysics,
and hazard analysis. The SAC will continue the approach of the former Risk
Assessment Panel that was endorsed by the UK Chief Government Scientist in
December 1997. Thus the Committee requires a facilitator as a member for
applying expert elicitation methods to estimate volcanic risk. These considerations
imply a minimum of four members, excluding the Director of the MVO.
Additional experts can be invited to participate as required by the Chair, with prior
agreement from the FCO (OTD), if a lack of expertise becomes apparent on a
particular issue. As required by the Code the SAC is expected to consider external
opinion. The membership will be considered on an annual basis with a view to
regular changes and refreshment of membership.
MEMBERSHIP TEMPLATE
Members invited to serve on the SAC for the Montserrat Volcano are expected to
attend all hazards and risk assessment meetings and to participate in the
formalised elicitation procedure. Members have the responsibility to use their
scientific judgement and expertise to meet the Terms of Reference. Opinions of
the Members on scientific matters should be expressed through participation in the
work of the SAC. Divergences of scientific opinion will normally be reported in
terms of scientific uncertainty through the formal expert elicitation procedure.
Differences that cannot be incorporated through the elicitation methodology
10

should be included in the reports of the SAC as required by the OST Code. The
Chair of the SAC, or his or her delegate from the Committee, will be responsible
for presenting the findings of the SAC’s work to the Governments of Montserrat
and the United Kingdom and to the public in co-operation with the Director of the
MVO. Any disagreement or divergence of opinion with the Director of the MVO
that cannot be reconciled or incorporated through the elicitation method should be
reported through the MVO Board of Directors.
SECRETARIAT
The FCO (OTD) will provide a Secretariat for the SAC, as set out in the Code of
Practice. FCO (OTD) will reimburse premium economy travel costs, reasonable
hotel accommodation, meals and professional fees (once agreed) in full. The SAC
will not incur additional expenditure without prior FCO (OTD) authority. The
Secretariat’s main point of contact is Alison Marshall, Desk Officer for
Montserrat in OTD. His contact details are as follows:
Email: Alison Marshall@fco.gov.uk
Tel: +44 20 7008 3123
Fax: +44 20 7008 2879
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Appendix 2: Agenda SAC15

15-17 November 2010

1.
2.
3.
4.
5.

This meeting, public broadcast
MVO Activity Report
Petrology update
Lidar DEM
Pyroclastic flow simulations in the Belham valley
Titan2D
Pyroflow
Laharz
Summary and implications for hazard
6. Medium-long-term prognosis
7. One-year hazard scenarios elicitation
8. Risks in the Hazard Zones
C: St Georges–Richmond Hill
A: Olveston-Salem
B: Old Towne-Belham
F: Corbett Spring-Locust Valley
T: Trants
9. Work/Visit
Geothermal drilling
Belham crossing sand mining
Foxes Bay jetty
10. Maritime exclusion zone
11. MVO Matters
Helicopter
Monitoring
Collaboration
Hazard Level System
Outreach
2011 Conference
12. SAC Matters
Membership/Future
Next meeting
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Appendix 3: List of Participants

Chairman
Prof. G. Wadge

ESSC, University of Reading, UK

Committee members
Dr. W.P. Aspinall
Aspinall & Associates & Bristol University, UK
Dr. J. Barclay

University of East Anglia, UK (co-opted)

Prof. J. Neuberg

Leeds University, UK (absent)

Prof. B. Voight

Penn. State University, USA

Prof. K.V. Cashman University of Oregon, USA (absent)
People present in an advisory or observer capacity
Dr. P. Cole (Director, MVO)
Dr. R. Robertson (MVO, Director SRC)
Mr. R. Stewart (MVO, SRC, telepresence)
Dr. T. Christopher (MVO)
Dr. H. Odbert (MVO)
Dr. A. Stinton (MVO)
Dr. P. Smith (MVO)
Ms V. Bass (MVO)
Mr R. Syers (MVO)
Mr M. Fergus (MVO)
Prof. S. Tait (IPGP)
Dr. J.-B. Chabalier (IPGP)
Dr. B. Taisne (IPGP)
Dr. J.-M. Saurel (IPGP)
Dr. M.-P. Douin (IPGP)
Ms M. Plail (University of East Anglia)
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Appendix 4: SAC15 Preliminary Statement, 17 November 2010
Surface activity at the volcano has been at low levels since the collapse of the
northern part of the lava dome on 11 February 2010. No new lava has been extruded.
Rockfalls have produced occasional, minor pyroclastic flows, mainly into the Gages
Valley to the west where the dome is being undercut. Several hot spots within the
collapse scar produced on 11 February glow continuously, as a result of hot gases
escaping and heating the surface of the dome.
MVO’s observations of gas emissions, surface deformation and seismicity in the past
nine months show values comparable to previous periods of pause in extrusion. This
said, the levels of sulphur dioxide emission and the evidence of inflation both suggest
continued activity deep beneath the volcano, indicating that another phase of lava
extrusion and dome growth is possible. This may be of only a few months duration
and have high rates of lava extrusion, possibly accompanied by explosions, as we
have seen over the last two years.
As long as a large mass of dome remains above the old crater walls the potential for
collapse towards the west and north will be present during any re-start of lava
extrusion. While it remains, the 11 February collapse scar should funnel most collapse
material to the north and northeast, rather than to the northwest and into the Belham
valley.
We have looked in more detail at the hazard from pyroclastic flows and surges in the
lower Belham valley. Using the new, high resolution representation of the topography
three separate computer models have simulated the extents of the flows. Analysis is
ongoing but preliminary results show that the simulations from 2010 are similar to
those of 2007 as far as the Zone A/B boundary in the lower Belham valley is
concerned. The new results indicate that lower Happy Hill might be at greater risk
than in previous evaluations. Taking these simulations and other factors into
consideration, the risk exposure faced by the people of Zones A and B, when fully
computed, are expected to be similar to those estimated in March 2010.

14

Appendix 5: Glossary of Terms
Andesite: The name given to the type of magma erupted in Montserrat.
Basalt: The type of magma entering the magma reservoir below Montserrat.
cGPS: Continuously-measured Global Positioning System for repeated measurement
of ground deformation.
Conduit: In a volcano magma flows to the earth’s surface along a pathway known as
a conduit. The conduit is usually thought to be a cylindrical tube or a long
fracture.
Dyke: Vertical, tabular body of magma within a fracture below the volcano that can
act as the conduit for flow to the surface.
EDM: Electronic Distance Measurements made by laser ranging to reflectors gives
length changes of a few millimetres accuracy over several kilometres.
Hybrid/LP Seismicity: Varieties of earthquake signal often indicative of magma
motion in the upper part of the conduit.
Lava: Once magma gets to earth’s surface and extrudes it can be called lava. Below
ground it is always called magma.
Lateral Blast: An energetic sideways-directed explosion from a lava dome that can
generate highly fluid pyroclastic flows.
Lidar: A laser-based surveying tool that measures the distance to surfaces using
pulses of light.
Magma: The material that erupts in a volcano is known as magma. It is not simply a
liquid, but a mixture of liquid, crystals and volcanic gases. Magma must contain
enough liquid to be able to flow.
Magnitude: The magnitude of an explosive eruption is the total mass of material
erupted.
Mudflow: A flow of rock debris, ash and mud that occurs on many volcanoes
particularly during eruptions and after very heavy rain
Pyroclastic flow: These are flows of volcanic fragments similar to avalanches of rock
in landslides and snow avalanches. They can be formed both by explosions and by
parts of an unstable lava dome avalanching.
Pyroclastic surge: These are also flows, but they are dilute clouds rather than dense
avalanches. A surge is a rapidly moving mixture of hot particles and hot gas and
their behaviour can be compared to a very severe hurricane. Surges can be formed
above pyroclastic flows or directly by very violent explosions.
Simulation: Use of a computer program to mimic (or model) the behaviour of a
physical process.
Swarm: A large number of, in this case, earthquakes occurring in rapid succession
with characteristics indicating they are generated from a similar region in the
earth. Can merge into tremor.
Talus: A pile of cool lava blocks and ash that accumulate by rockfall around the core
of the hot lava dome.
Volcanic ash: Ash particles are defined as less than 4 millimetres in diameter.
Respirable ash consists of particles less than 10 microns (a micron is one
thousandth of a millimetre) in diameter.
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Appendix 6: Modified Chief Medical Officer’s Risk Scale (CMO*)
Negligible (F): an adverse event occurring at a frequency below one per million.
This would be of little concern for ordinary living if the issue was an
environmental one, or the consequence of a health care intervention. It should be
noted, however, that this does not mean that the event is not important – it almost
certainly will be to the individual – nor that it is not possible to reduce the risk
even further. Other words which can be used in this context are ‘remote’ or
‘insignificant’. If the word ‘safe’ is to be used it must be seen to mean negligible,
but should not import no, or zero, risk.
Minimal (E): a risk of an adverse event occurring in the range of between one in a
million and one in 100,000, and that the conduct of normal life is not generally
affected as long as reasonable precautions are taken. The possibility of a risk is
thus clearly noted and could be described as ‘acceptable’ or ‘very small’. But
what is acceptable to one individual may not be to another.
Very low (D): a risk of between one in 100,000 and one in 10,000, and thus begins to
describe an event, or a consequence of a health care procedure, occurring more
frequently.
Low (C): a risk of between one in 10,000 and one in 1,000. Once again this would fit
into many clinical procedures and environmental hazards. Other words which
might be used include ‘reasonable’, ‘tolerable’ and ‘small’. Many risks fall into
this very broad category.
Moderate (B): a risk of between one in 1,000 and one in 100. It would cover a wide
range of procedures, treatment and environmental events.
High (A): fairly regular events that would occur at a rate greater than one in 100.
They may also be described as ‘frequent’, ‘significant’ or ‘serious’. It may be
appropriate further to subdivide this category.
Unknown: when the level of risk is unknown or unquantifiable. This is not
uncommon in the early stages of an environmental concern or the beginning of a
newly recognised disease process (such as the beginning of the HIV epidemic).
Reference: On the State of Public Health: the Annual Report of the Chief Medical
Officer of the Department of Health for the Year 1995. London: HMSO, 1996.
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