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Summary and purpose of document

This document describes the objectives, the assumed scenario and the results of a preliminary WMO non-nuclear exercise to test the draft operational procedures for request/reply for RSMC support for a significant chemical incident. The exercise took place on 1 October 2013 and involved the RSMC Montreal and the National Meteorological Service of Argentina (Servicio Meteorológico Nacional)
Action Proposed  

The meeting is invited to review the results of the Exercise, and to consider and discuss further steps for improvement of the draft procedures and a future full exercise.
Purpose of the exercise

The CBS Task Team on the Development of Operational Procedures for non-Nuclear Emergency Response Activities (TT-DOP-nNERA) met in Melbourne in November 2012.  At that meeting, the Team worked on a revised set of draft operational procedures for non-nuclear hazards, such as smoke from large fires and large chemical releases.  The Team stressed that this new draft set of operational procedures should be tested in an exercise, and it was agreed that the main objective of the exercise would be to test operational procedures for request/reply for RSMC support for a significant chemical incident, rather than evaluate the accuracy of the models. This exercise also aimed to demonstrate and illustrate to the NMHSs involved the use of ATM in a significant incident for supporting decision-making, and will demonstrate to CBS the practicability of the developed procedures.
Scenario

A smoke from industrial fire scenario was proposed and the location for the simulated fire was chosen to be the Campana-Zarate petrochemical plant in Argentina, which is located close to the Uruguay border. In the event of a major fire, trans-boundary impacts and/or effects on large population centres, such as the nearby cities of Buenos Aires and Rosario City, are quite likely.
The Task Team originally envisaged the exercise to be carried out in June or July 2013 and the incident scenario was expected to include the following features:

· Use a real scenario, and run with real weather data on the decided date (one run for a few days);
· Involve NMHSs of Argentina, Uruguay and Brazil; inform other NMHSs in RA III and ICAO (to highlight the potential impacts to aviation);

· NMHS in Argentina will make one request, and one RSMC only (Washington or Montreal) will provide its products for one model run, while all RSMCs will be informed and produce their products to demonstrate the procedures, but will not share the information.

Unfortunately, due to competing work demands, development of the exercise did not progress in a timely manner and it was finally decided that a full test as initially envisaged was not feasible within the available time.  It was decided that it would be preferable to hold a smaller preliminary test involving only NMHS Argentina and RSMC Montréal and to delay the plan for a more complete test to a later date.   

The limited test was conducted on 1 October 2013, with NMHS Argentina sending a request form to RSMC Montreal for an incident scenario involving a chemical fire at the Campana-Zarate petrochemical plant (located at 34.158( S, 58.948( W) commencing from 1445 UTC.  The submitted request form is included in Appendix I.
RSMC response 

Timeline

· 1505 UTC:  Request for products form sent by NMHS Argentina via email.
· 1524 UTC:  Request received in the RSMC Montreal email box (19 minute transmission delay).
· 1527 UTC:  The reception was confirmed by RSMC Montreal via an email to NMHS Argentina.  
· 1610 UTC:  After completion of the dispersion calculations, an email response containing web links to modelling results and details was sent from RSMC Montreal to NMHS Argentina.
Output products
Two types of products were generated by RSMC Montreal for the release scenario.  The first was a set of charts showing surface to 500m relative concentrations (dilution factors) as a function of time. These show the pollution plume dispersion every 10 minutes for the duration of the 12 hour forecast.  Samples of these plots at 3-hourly intervals are shown in Figure 1 of Appendix II.  
The full set of animated images can be seen at
  http://eer.cmc.ec.gc.ca/people/eer/CDIOZ0mKSSPBHBnshzvh/60_Argentina_test/anim.html
and the individual images can be seen at
  http://eer.cmc.ec.gc.ca/people/eer/CDIOZ0mKSSPBHBnshzvh/60_Argentina_test/

Also supplied were charts showing Lagrangian particle height and position as a function of time, 3-hourly snapshots of which are shown in Figure 2 of Appendix II
  http://eer.cmc.ec.gc.ca/people/eer/O3aDZuyldMI3nZZTrGk8/60_Argentina_test/anim.html
and the Individual images can be seen at: 
  http://eer.cmc.ec.gc.ca/people/eer/O3aDZuyldMI3nZZTrGk8/60_Argentina_test/

These charts are colour-coded to indicate the height of the individual particles (blue near the surface, cyan 100-200m, green 200-300m, orange 300-400m and red 400-500m.  Note that in this particular case there is very little wind direction variation with altitude (i.e. wind shear) below 500m and this is why we see mostly red in the particle-height map as the other colours are hidden under the red particles. 
Discussion
Request Timeline
This exercise used a slightly modified version of the request form which stipulated “If RSMC does not confirm reception of request within 20 minutes, the requester shall phone the RSMC“ whereas the original draft procedures stated that “The requester shall confirm reception of email at RSMC by phone”.  As it turned out, there was a 19 minute transmission delay before reception of the email which contributed significantly to the overall response time of 65 minutes.  Discussion is encouraged as to how long an NMHS should wait before seeking confirmation of reception of a request.
The timestep between the individual charts in the RSMC Montreal output products was 10 minutes.  While this resulted in high quality animations, it may have extended the overall response time to some extent.  Discussion is sort on the optimum frequency of chart output and total number of charts to be produced for an ERA request.

Products

Feedback from the Argentina NMHS was very positive regarding the detailed map backgrounds used in the RSMC Montreal dispersion products.  The inclusion of roads and town names were considered important to help put the location and extent of the pollutant plumes into context for users of the products.  This is particularly true for localised events of short duration where there may be no coastlines or borders on the map to orient the user.  Because of this, the simplified charts containing coastlines and borders only which are generated by most RSMCs for nuclear requests may not be suitable for shorter-range non-nuclear requests.
Self-contained dispersion maps are a basic product that should be viewable by any NMHS.  However, some users may also be capable of displaying shapefiles for display in GIS systems (or possibly KML/KMZ files in Google Maps).  Shapefiles are specified in the minimum list of products in the current draft procedures but no GIS products were generated for this particular exercise.

Notification of NMHSs

This exercise demonstrated the potential for international trans-boundary impacts resulting from the atmospheric transport of pollutants as, in this particular case, the hypothetical pollutant plume was forecast to cross the Uruguayan border within 2 hours of the incident start time.  
For this preliminary exercise, the Uruguayan NMHS was not involved and the output products were not distributed to them but in a real event the NMHSs of all affected countries will need to be notified along with the original requesting NMHS.  In actual fact, the draft operational procedures currently specify that all NMHSs within a Regional Association should be informed of any incident and the available dispersion products. (For plumes that encroach on countries within another RA products would need to be provided to the NMHSs of those countries as well, presumably by the RSMC responsible for that RA.)
NMHS training

Distribution of dispersion products to NMHSs within an affected Region raises various issues. Feedback from the Argentina NMHS suggested that meteorologists in general may not be familiar with dealing with these kinds of events and some training will be required on how to fill out the request form and what actions should be taken upon receipt of the products. This was discussed at the Melbourne 2012 meeting where it was agreed that we need to develop training material for NMHS users and make it available on the WMO ERA Web pages. 

Request Form
Feedback from the Argentina NMHS also stressed the importance of language and the ease (or difficulty) with which the request form can be filled out by States that may not necessarily use English as their first language. This is an important issue that the Team should discuss.  Some possible ways to deal with this include:

a) The Word form could be multilingual (e.g. for RAs III and IV using English, Spanish, Portuguese and French), and/or
b) Providing the form on an interactive Web page with a toggle for language (we could have as many languages as needed!). The person could fill the form in one language (e.g. Spanish) and the person at the RSMC would look at it in another (e.g. English). 

Advice may be needed on the technical implementation of such a solution, e.g. would there be a single form page containing code for display of all required languages or should there be a separate version of the form page for each individual language?  Use of multi-lingual pages would require development and maintenance effort on behalf of WMO, RSMCs and individual NMHSs.

To minimize writing (which could be a problem to decode from one language to another), it may be desirable to use check boxes with multiple choice options, e.g. 

Brief description of event:
Comments
Explosion

□
………………………………………………
Fire


□
………………………………………………
Chemical Emission
□
………………………………………………
Other


□
………………………………………………
Type of pollutant:

Fuel


□
………………………………………………
Gas


□
………………………………………………
Chemical Species
□
………………………………………………
Forest Fire

□
……………………………………………… 
Unknown

□
………………………………………………
Options and formatting of a revised template will be discussed at the meeting.
Feedback from the Argentina NMHS also suggested that the RSMC contact details (i.e. email and phone number) should be included in the template.  This would necessitate each Regional Association or even each RSMC having its own template.

Aviation

The pollutant plume simulated in this exercise would have potentially impacted several regional airports near the cities of Carmelo and Dolores in Uruguay.  The output products have been provided to ICAO contacts for their consideration and any comments regarding the usefulness of the products for aviation purposes.  ICAO requirements for information related to non-Nuclear phenomena will be presented in agenda item 5.4.  

Update requests
It is possible that some incidents may continue for extended periods, particularly for smoke releases from forest fires.  Extended incidents may require additional updates to the forecast products as the numerical guidance used to drive the dispersion model gets updated (typically every 6 or 12 hours for most RSMCs).  However, for this preliminary exercise, the duration of the release was specified as 6 hours only and only a single request was sent.  

If updated dispersion products are required, the simplest solution may be for the NMHS to make a second request indicating that this is update to the first one.  It could be helpful for RSMCs to indicate when new numerical guidance is expected to be available when sending the output products from an initial run.  Feedback from the Expert Team members on update strategies would be appreciated.

Recommendations for further work
· Modification/improvement of the draft request form, with improved formatting and possibly including check boxes to select options describing the incident. 
· Development of multi-lingual forms and possibly web-based forms to also be investigated in the longer term.
· Clarification on the required frequency of chart output for requests.

· Development and publicising of training materials on dispersion products for use in NMHSs.
· Clarification with NMHSs regarding what procedures they should follow upon receipt of dispersion products.
· Running a full exercise, using a similar Argentinian release scenario but with involvement of NMHSs in neighbouring countries, ICAO aviation experts and notification of all RSMCs (who should produce their products to demonstrate the procedures, but will not share the information).
· Information sharing between RSMCs and/or WMO on use of enhanced mapping products such as the OpenStreetMap tiles used by RSMC Montreal.
Reference:
Melbourne, 2012: Meeting of the CBS Task Team on the Development of Operational Procedures for non-Nuclear Emergency Response Activities (TT-DOP-nNERA), Melbourne, Australia, 5-8 November 2012.

APPENDIX 1:  Request form used for October 2013 non-Nuclear exercise
REQUEST FORM TO ACTIVATE RSMC SUPPORT FOR A NON-NUCLEAR EMERGENCY
ENVIRONMENTAL EMERGENCY RESPONSE ALERT

REQUEST FOR WMO RSMC SUPPORT BY AUTHORIZED PERSON
 
1. This form should be sent by e-mail to the RSMC 24/7 operational contact in the Regional Association when support is needed for releases that have the potential for long-range impacts (distances greater than 50 km). The RSMC operational contact information is:
rsmc.montreal@ec.gc.ca  
2. If RSMC does not confirm reception of request within 20 minutes, the requester shall phone the RSMC. 
Tel: 

3. The RSMC shall make available its products as soon as possible but within 2 hours. An email will be sent by the RSMC with information on where to access the products. The requester will confirm reception by email.  
DATE AND TIME OF REQUEST: 01/OCT/2013 15:00 UTC
1) MANDATORY INFORMATION:

· Name, title, organization, Country, phone number and email of requester:  
Senior forecaster on duty: MS MARTINA SUAYA

EMAIL: msuaya@smn.gov.ar
National Weather Service, Argentina
54 11 51676767 ext: 18236
· Brief description of event: Explosion and fire at a petrochemical complex
· Date and Start time of release (specify local time or UTC): 01 October 2013 1445 UTC
· Location of release (as accurately as possible) in order of preference: 
· Latitude and longitude coordinates (as precise as possible; specify units as decimal degrees or degrees, minutes and seconds) 


34.1580 South, 58.9480 West

· Address, city, Country
Zarate, Argentina

2) OTHER INFORMATION:  If known, the following would be useful for the modelling and should be provided as well: 

· Name of location (name of chemical plant, factory, etc.) 


Zárate Campana petrochemical complex
· Meteorological conditions at location at the start of the release (wind speed and direction / weather / cloudiness):

20/10kt, no significant weather, N=8/8 Cl=6 h=600mt
· Name of pollutant(s) to be modelled if known. If unknown, a tracer will be used.

Unknown, but a large smoke cloud is drifting from the complex 

· Quantity (mass) or release rate (mass per unit time) of pollutant. If unknown, one unit mass will be used.

Unknown 

· Expected release duration. If unknown, modeller will use default parameters or make a reasonable assumption.

6 hours

· Duration of simulation for the dispersion model run. If not provided, modeller will use default parameters or make a reasonable assumption. 

12 hours

· Size of area of interest (for example, within 300 km of source). If not provided, modeller will use default parameters or make a reasonable assumption. 
· Base above the surface, dimension of release area and maximum height in meters reached by the pollutant (top of smoke plume for example). If not provided, modeller will make a reasonable assumption.

Base is near surface. Maximum height estimated at 500 m. 

· If quantity (mass) and name of pollutant(s) are provided, what concentrations should be displayed on modelling outputs? Please specify.  

· Any other information that may be useful: 
THIS IS A TEST
Appendix II:  Examples of products for a smoke cloud from a simulated explosion at the Zárate Campana petrochemical complex near Buenos Aires, Argentina.
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Figure 1: Dispersion charts showing the relative smoke concentrations (i.e. dilution factors) averaged between the surface and 500m for selected times after the start of the exercise a) +3 hours,  b) +6 hours,  c) +9 hours and d) +11 hours.  The specified release duration was for the first 6 hours of the 12 hour simulation.
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Figure 2:  Dispersion charts showing the relative smoke concentrations (i.e. dilution factors) averaged between the surface and 500m for selected times after the start of the exercise a) +3 hours,  b) +6 hours,  c) +9 hours and d) +11 hours.
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