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Lessons Learned from Mount Redoubt
Volcanic Eruption in 2009

Processes Used to Avoid Operations in Volcanic Ash

Captain Bob Graves
Director of Operations, Alaska Airlines
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March 30 7 April 4:

low level ash and gas emissions,
haze in Cook Inlet, effusion of lava In
summit crater
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52 Historically Active Volcanoes in Alaska:
1-2 eruptions per year on average

180°W

Historically Active Volcanoes of Alaska

A Real-time seismic network as of December 31, 2008 v
A No seismic network

Instrumented fall 2005; intermittent telemetry

prohibits offiical ‘monitored’ status 3

Volcanoes in RED are discussed in this report
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Chronology of Mount Redoubt Activity (March 227 April 4, 2009)
March 22 and April4--t her e were 20 separate events or fAexplosions. 0
March 22 at approximately 11:30 p.m. PT -- 5 red-eye/early morning flights cancelledf ol | owi ng Mount Redoubt 0:¢

March 23 at 5:04 a.m. PT -- 19 flights canceled
March 23 at 4:54 p.m. PT -- All flights canceled in and out of Fairbanks, Bethel, Prudhoe Bay, Nome, Kotzebue and Barrow until Tuesday

March 24 at approximately 10 a.m. Alaska time --Total flights canceled for March 23: 56.
March 24 -- Morning flights in and out of Alaska resume after ash clouds clear. Service to Bethel, Nome and Kotzebue, Alaska operate on
limited schedule. Total flights canceled for the day: 21.

March 25 -- no cancellations

March 26 at 3:15 p.m. PT -- All flights suspended in to and out of Anchorage following a mid-morning eruption of Mount Redoubt. Total flights
canceled for the day: 46.

March 27 at 1:02 p.m. PT -- Morning flights operating on a limited basis in Alaska. Some flight cancellations following a morning eruption.
March 27 at 6:07 p.m. PT -- Flights resume except to Nome and Kotzebue. Total flights canceled for the day: 44.

March 28 at 8:19 p.m. -- Flights in and out of Anchorage suspended following an afternoon eruption. Ted Stevens Anchorage International
Airport ceases all operations at approximately 6 p.m. Alaska time because of volcanic ash falling in the area.
Total flights canceled for the day is 39.

March 29 at 5:35 p.m. -- Flights resume in to and out of Anchorage. Total flights canceled : 45.

March 30 at 2:27 p.m. -- Flights in and out of Anchorage suspended. All scheduled flights enroute to Anchorage diverted to Fairbanks as a
safety precaution. Total flights canceled: 25.

March 31 -- Mount Redoubt eruption at approximately 6 a.m. Alaska time. Total flights canceled for the day was 14.
April 1 -- No eruptions
April 2 -- No eruptions
April 3 -- No eruptions

April 4 -- no cancellations

Total flights scheduled 658. Total flights cancelled approximately 295 affecting more than 20,000 passengers. 363 scheduled flights
operated.
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NOAA RYSPLIT MODEL
PARTICLE CROSS-SECTIONS

PARTICLE POSITIONS AT 15 UTC 04 Apr 09
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NUMBER OF PARTICLES ON GRID: 4200

Job [D: 2785 Job Start: Tue Aug 24 015430 UTC 2010
Release: lat: 6048 lon.:-15275 Hgt: 0 to 10000 m

Pollutant:

Release Quantity: 10000 mass Start: 09 04 04 14 Duration: 0 hrs, 30 min
Pollutant Averaging/Integration Period: 1 hrs and 0 min

Dry Deposition rate: 0cmf/s~ Wet Removal: None #Part: 4200
Meteorology: 0000Z 01 Apr 2009 - GDASA

Produced by user:




Meters AGL

NOAA RYSFLIT MODEL
Forward trajectories starting at 1400 UTC 04 Apr 09
GDAS Meteorological Data

Source * at 6048 N 15275W
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Job [D: 344501 Job Start: Tue Aug 24 02:13:04 UTC 2010

Source 1 lat: 60.48 lon.:-182.75 hgts: 5000, 10000, 15000 m AGL

Trajectory Direction: Forward — Duration: 6 hrs .
Vertical Motion Calculation Method; Model Vertical Velocity

Meteorclogy: 00002 01 Apr 2009 - GDAS
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at 6048 N 15275 W

Feet AGL

Source *

NOAARYSPLIT MODEL
Forward trajectories starting at 18 UTC 24 Aug 10
GFSG Meteorological Data
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This is not an official forecast for an eruption and does not
show ash tall. I the volcano erupts see official forecasts.
Created 20100824 1715 UTC (AKDT=UTC minus & hours)

Source: http/Awvww. arl.noaa.gov'ready/tra]_alaska. html
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NOAARYSPLIT MODEL
Forward trajectories starting at 00 UTC 25 Aug 10
12UTC 24 Aug GFSG Forecast Initialization

at 6048 N 15275 W
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This is not an official forecast for an eruption and does not
show ash tall. I the volcano erupts see official forecasts.
Created 20100824 1715 UTC (AKDT=UTC minus & hours)

Source: http/Avww. arl.noaa.gov'ready/tra]_alaska. html
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Forward trajectories starting at 06 UTC 25 Aug 10
12UTC 24 Aug GFSG Forecast Initialization

at 6048 N 15275 W
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This is not an official forecast for an eruption and does not
show ash tall. I the volcano erupts see official forecasts.
Created 20100824 1715 UTC (AKDT=UTC minus & hours)

Source: http/Avww. arl.noaa.gov'ready/tra]_alaska. html
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NOAARYSPLIT MODEL
Forward trajectories starting at 12 UTC 25 Aug 10
12UTC 24 Aug GFSG Forecast Initialization

at 6048 N 15275 W
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* For night and
horizontally from known or forecast ash clouds. In the event of a major

event we will continually evaluate and adjust any restrictions.

77/”}/@ FLIGHT Section: 6.50?

Page:

7‘/7)’///& OPERATIONS Date:  2/8/10

VOLCANO
VOLCANIC ASH

Volcanic ash in the atmosphere is one of the most hazardous substances that a jet
aircraft can encounter. The ash is composed primarily of small particles of glass
which, when exposed to the temperatures inside of a jet engine at cruise thrust,
can melt. This melted glass will then cool and be deposited on the turbines guide
vanes and turbine blades. This damage can cause an engine to flame out in a
matter of seconds. The particles can also cause erosion damage to the leading
edges of the aircraft; block instrument openings and electronic cooling vents and
scratch aircraft windows.

VOLCANO POLICY (DISPATCH)
* Do not knowingly land at an airport with volcanic ash fallout.
« Alternate airports will be required and must be “this side” of the suspected

ach araa (dAan’t nlan flinht thrannh tha ach ta nat ta an altarnatal

or IMC conditions flights will be planned at least 35 nm

Meteorology coordinate with the D-irector of Operations or his designee whenever
schedule disruptions are likely.

VOLCANO POLICY (PILOTS)

Report all observations of volcanic ash clouds to ATC and Company as soon as
possible. Provide information concerning location, altitude, and drift direction of
the ash cloud. To allow prediction of ash movement, report wind speed and
direction at altitude.
Submit the following reports if you fly into or through volcanic ash:

* Maintenance Logbook entry, required.

* Flight Irregularity / Hazard Report, Form 0-53, required.

* See Aircraft Flight Handbook for Volcanic Ash operating procedures and

encouters.
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Volcano Stakeholders

Plan / Execute Execute Awareness Communicate

Systems Operational REGULATORY EXEC COMM 2

Control (SOC)-Onsite/MGR

Key Stakeholders

MX Stations VP MX MX

Technicians

MX: MX Control Chief
DIR MX

Director of Operations

Chief Pilot/Base Chief VP FIt Ops

Director of Pilots ALPA. TWU Pilots

Flight Ops: Flt Ops Duty Maintenance

Officer Fleet Captain

Chief Dispatcher Director of safety VP SAFETY SAFETY

Director of Director of Flight Safety REPS

Dispatch and

Meteorology PRESIDENT
Ops: Director Systems

Operations/MD, SOC VP CSA
Customer
CS-A/RES/RM/MEDIA/ VP Cargo Service

Customer Representative: CARGO/CRC/WEB/QX/ Agents

MCO/DCO
(MDSEA Station/MD Station
Control).

GSE

VP/Inflight Stations

Director of Inflight FIA

Crew Scheduling

Checklists i Each Division/Stakeholder group
Policies i UM, etc i CS-A/Airport Services

EE-Communication/Education i Corp Comm
Customer education i Media?
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Aerial Photo from Spotter Aircraft Utilized by Alaska Airlines.
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Remote Sensing Infrared Satellite imagery - April 4, 2009



