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1. Field Teams, General Duties, and Hazards

AMMOS (EC staff)
General Duties

The AMMOS
 will consist of a two-person team driving a car with weather instruments mounted to the roof on a standard sports-type roof rack. The AMMOS will be used to take meteorological measurements across mesoscale boundaries of interest for the initiation of convection. The team will be responsible for safe navigation and operation of the vehicle, monitoring performance of the instrumentation and recording measurements, hail size measurements when appropriate, photography / video documentation of developing or ongoing storms, and frequent communications with the field coordinator (FC). 
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Figure: AMMOS equipment mounted on the Prius as will be used in UNSTABLE.

The team will include a driver and the instrumentation lead. The driver will be responsible for safe operation of the vehicle and will assist with instrumentation and photographic requirements as necessary when the vehicle is safely parked. The instrumentation lead will be responsible for communication with the FC via cell phone, navigation of the vehicle, and monitoring of instrumentation with a laptop computer. The instrumentation lead will also act as a local manager when the mobile teams are out of cell coverage. This individual will be equipped with a satellite phone to remain in contact with the FC and all mobile teams (AMMOS, 2nd Mobile, MARS, Mobile Radiosonde) will have FRS two-way radios for local communication and coordination. In the event of an incident of any kind requiring outside assistance the instrument lead will be the point of contact for the mobile teams, can call for assistance directly if necessary, and remain in contact with the FC.
Potential Hazards

· Hazards as outlined in the THA and SWP documents for driving
· Supplementary hazards as outlined in the draft THA for Mobile Meteorological Data Collection and Observations

· Potential for working in hot temperatures
Existing THA and SWP Documentation

· General Field Operations [#144]

· Driving [#19]

· Work in Extreme Temperatures – Hot [#122 - SWP only]

· As a separate document, a draft THA for Mobile Meteorological Data Collection and Observations has been prepared for review and revision.


2nd Mobile Surface Team (One member EC staff)
General Duties

A second mobile surface measurement team will participate in the project. Duties will be the same as for the AMMOS but with a limited suite of instrumentation mounted on the vehicle. The vehicle will be a privately owned or rental car and one member of the team will not be EC staff, this may be the driver or the instrumentation lead on a given day. 

Potential Hazards

· Hazards as outlined in the THA and SWP documents for driving
· Supplementary hazards as outlined in the draft THA for Mobile Meteorological Data Collection and Observations

· Potential for working in hot temperatures

Existing THA and SWP Documentation

· General Field Operations [#144]

· Driving [#19]

· Work in Extreme Temperatures – Hot [#122 - SWP only]

· Draft THA for Mobile Meteorological Data Collection and Observations


MARS / Mobile Radiosonde (Non-EC staff)
General Duties

This team will be responsible for set-up and monitoring of various instrumentation systems within an enclosed trailer. The trailer will be deployed in different locations depending on expected weather. They will also be filling and releasing radiosonde balloons using the trailer as a base. Personnel for this team will all be non-EC staff and while they are not bound by EC THA/SWP documentation they will be made aware of these documents prior to commencing field operations.
Potential Hazards

· Hazards as outlined in the THA and SWP documents for driving, ball hitch trailers, compressed gas cylinders, balloon release, working in hot temperatures (SWP only), and mobile meteorological data collection and observations
Existing THA and SWP Documentation

· General Field Operations [#144]

· Driving [#19]

· Ball Hitch Trailers [#088]

· Compressed Gas Cylinders [#014]

· Balloon Release [#089]

· Work in Extreme Temperatures – Hot [#122 - SWP only]

· Draft THA for Mobile Meteorological Data Collection and Observations


Mobile Radiosonde (EC staff)
General Duties

This team will be responsible for filling and releasing radiosonde balloons using a trailer as a base. The trailer will be driven to various locations as determined by weather and as directed by the FC. Personnel for this team will all be EC staff who are experienced in these activities.
Potential Hazards

· Hazards as outlined in the THA and SWP documents for driving, ball hitch trailers, compressed gas cylinders, balloon release, working in hot temperatures (SWP only), and mobile meteorological data collection and observations

Existing THA and SWP Documentation

· General Field Operations [#144]

· Driving [#19]

· Ball Hitch Trailers [#088]

· Compressed Gas Cylinders [#014]

· Balloon Release [#089]

· Work in Extreme Temperatures – Hot [#122 - SWP only]

· Draft THA for Mobile Meteorological Data Collection and Observations


Fixed Radiosonde (EC staff and WMI Staff)
General Duties

This team will be responsible for filling and releasing radiosonde balloons using a trailer as a base. The trailer will be deployed at one location for the duration of the field study. Personnel for this team will all be EC staff who are experienced in these activities. The team will travel to the site each day by car. A second fixed radiosonde site will be situated at Olds-Didsbury airport and will be operated by WMI staff.
Potential Hazards

· Hazards as outlined in the THA and SWP documents for driving, ball hitch trailers, compressed gas cylinders, balloon release, and working in hot temperatures (SWP only)

Existing THA and SWP Documentation

· General Field Operations [#144]

· Driving [#19]

· Ball Hitch Trailers [#088]

· Compressed Gas Cylinders [#014]

· Balloon Release [#089]

· Work in Extreme Temperatures – Hot [#122 - SWP only]



Tethersonde (EC staff and non-EC staff)
General Duties

This team will be responsible for filling a tethersonde balloon, attaching sondes to the tether line, setting up and taking down the balloon each day as well as performing profile ascents/descents with the balloon as required. The lead for this team will be an experienced EC staff member who will have an assistant that may or may not be EC staff depending on the day. The team will travel to the site each day by car.
[image: image2.jpg]


[image: image3.jpg]


[image: image4.jpg]


[image: image5.jpg]



Figure: The tethersonde balloon (top), sonde and battery attached to the line (bottom left), and electric winch (bottom right).
Potential Hazards

· Hazards as outlined in the THA and SWP documents for compressed gas cylinders, balloon release, and working in hot temperatures (SWP only) 

· While handling the balloon sudden wind gusts may put crew personnel off balance
· There is a small risk of getting fingers caught in line while attaching sondes, the winch is protected however so there is little risk in getting fingers caught in the winch mechanism
· If the tetherline snaps it may be possible for the tethered equipment to fall near the ground team – highly unlikely as the balloon is generally downwind of the team so any falling instrumentation should land at some distance

Existing THA and SWP Documentation

· General Field Operations [#144]

· Driving [#19]

· Compressed Gas Cylinders [#014]

· Balloon Release [#089]

· Work in Extreme Temperatures – Hot [#122 - SWP only]
There are no formally written SOPs for operating a tethersonde within EC. Staff at the Centre for Atmospheric Research Experiments (CARE) have received training directly from the manufacturer (Vaisala) and will be operating the tethersonde during UNSTABLE. CARE staff will be assisted either by local MSC staff or by a graduate student from the University of Alberta who will in turn receive training from CARE staff on site.


Stand-by Volunteer Observers
General Duties

A group of meteorologists will act as support field personnel during the field study. These teams (when possible having two members) will use their own private vehicles to travel to the field coordination site on mornings when they are contacted by the FC. They will receive a briefing on the weather situation, goals of the field teams for that day, and suggested locations to obtain photographic documentation. Duties will include obtaining hail size measurements when safely available and reporting all significant events to the PASPC and FC. They will receive training on safe practices for storm observation activities, will be instructed not to subject themselves to any perceived risks in the vicinity of a storm, and informed of their right to refuse participation if they are uncomfortable. These volunteers are weather experts who will visually recognize potential hazards evident in the storm and use information from the FC to position themselves to avoid these hazards. These volunteers will be asked to sign a waiver excluding EC from all liability that may be incurred during their voluntary participation in the field study.
Potential Hazards

· Hazards as outlined in the THA and SWP documents for driving, working in hot temperatures (SWP only), and the draft THA for mobile meteorological data collection and observations
Existing THA and SWP Documentation

· General Field Operations [#144]

· Driving [#19]

· Work in Extreme Temperatures – Hot [#122 - SWP only]
· Draft THA for mobile meteorological data collection and observations


Post Storm Damage Surveys

General Duties

Following the occurrence of a severe storm within the UNSTABLE study area, efforts will be made for EC staff to conduct post storm investigations. There is existing THA/SWP documentation on this activity that all personnel that will be involved in any investigations will become familiar with. Investigation leads will have received storm damage survey training.
Existing THA and SWP Documentation

· Driving [#19]

· Storm Damage Surveys [#158]

· Work in Extreme Temperatures – Hot [#122 - SWP only]


Other Considerations
First Aid

All EC staff participating in UNSTABLE will have standard first aid training (2-day standard course including CPR). HAL staff participating in UNSTABLE have already received this training (as well as two non-EC participants). EC staff on the fixed and mobile teams also have their first aid training. Local training was provided by LifeWorks Consulting Ltd., a certified first aid training provider.

Safety Check Ins
There will be 7 teams in the field during UNSTABLE. Four of these will be mobile teams, two will be fixed teams, and one will be collocated with the FC at Olds airport. All remote field teams will be in frequent contact with the FC via cellular phone. For the mobile teams, one vehicle (the AMMOS) will be equipped with a satellite phone to remain in contact with the FC when the teams are outside of cell coverage. The mobile teams will also be equipped with hand-held two-way radios to maintain communications with each other even when outside cell coverage. All mobile teams will therefore be able to contact the FC either directly or through the AMMOS lead in the event of requiring assistance. Due to the nature of the field work during UNSTABLE, the field teams will be in frequent contact with the FC mostly negating the need for scheduled check-ins. A time or duration (e.g., 2 hours) may be set after which the FC will contact the field team if there has been no regular communication (e.g. due to a delay in developing weather, travel after conducting field operations) to satisfy the departmental safety check in directive. If attempts to contact field personnel are unsuccessful then departmental protocols will be followed. Contact number lists for all field personnel will be provided to local management and all field personnel.
2. Mobile Meteorological Data Collection and Observations
A general description of tasks was provided for the mobile teams in section 1. Essentially these teams will be involved in data collection in two phases. The first is in the period leading up to storm initiation. During this time weather will not be a factor and activities will centre on data collection using team instrumentation. The second phase will be after storms develop where one or more teams may transition into mobile observations that will include photographic documentation of storm evolution, reports of severe weather if observed, and hail size measurements if safely available. The second phase of mobile team activities necessitates a THA for safe operations. As the activities in the first phase of operations are related mainly to existing THAs for driving, etc., this section will focus largely on the phase two activities. A draft THA has been developed as a separate document.
List of Tasks

· During phase one and two, inspections of roof-mounted equipment will be required to ensure nothing detaches from vehicle

· Coordination with FC for appropriate and safe positioning of vehicle for photographic or other observations

· Safe operation of the vehicle

· Taking photos / video of storm evolution along with documenting comments and other metadata (GPS position, time, direction of pictures) in a standard data log (will be taken outside of vehicle when safe)
· Measuring the diameter of hailstones found on the ground as close as is safely possible from the time they fell (minimize melting)

· Report severe weather observations or threats to the FC and / or PASPC to support PASPC warning decisions

· May include storm damage surveys

Associated Hazards

· As indicated in THA/SWP documentation for driving, working in hot temperatures, and storm damage surveys
· Lightning, hail, tornadoes, strong winds, heavy rain / poor visibility, possible debris on roads

Hazard Intensity
Lightning – critical (very low probability)

Large Hail – serious

Tornadoes – critical (extremely low probability)

Strong Winds – moderate

Heavy Rain / Poor Visibility – minor

Possible debris on roads – minor

Protective Measures

See draft THA for Mobile Meteorological Data Collection and Observations

� Automated Mobile Meteorological Observation System





