State of Hawaii
Department of Health
Clean Air Branch

Documentation for Natural Events Excluded Data
Hilo, Hawaii Air Monitoring Station, AIRS ID 15-001-1006
Pahala, Hawaii Air Monitoring Station, AIRS ID 15-001-2016
Mountain View, Hawaii Air Monitoring Station, AIRS ID 15-001-2017
Ocean View, Hawaii Air Monitoring Station, AIRS ID 15-001-2020
1ST QUARTER 2011 Exceedances of the 1-hour SO, NAAQS

Exceedances and Natural Event Flag

Station Name: Hilo (HL11)
AIRS ID: 150011006
Address: 1099 Waianuenue Avenue

Hilo, Hawaii 96720

Station start date:

March 1995

Exceedances of the 1-hour SO, NAAQS (0.075 ppm)

Date LonEr 207 Hour Exceedance Occurred
Average (ppm)

01/09/11 0.288 0600-0700
01/12/11 0.225 0800-0900
01/14/11 0.101 0400-0500
01/17/11 0.139 1000-1100
02/10/11 0.145 1100-1200
02/14/11 0.101 0700-0800
02/21/11 0.148 0300-0400

Station Name: Pahala (PA16)

AIRS ID: 150012016

Address: Ka‘'u High/Pahala Elementary School

96-3150 Pikake Street
Pahala, Hawaii 96777

Station start date:

August 10, 2007

Exceedances of the 1-hour SO, NAAQS (0.075 ppm)

Date LourS0s Hour Exceedance Occurred
Average (ppm)
01/01/11 0.296 0200-0300
01/02/11 0.130 0900-1000
01/03/11 0.143 0800-0900
01/05/11 0.101 0900-1000
01/15/11 0.162 0600-0700
01/16/11 0.392 0700-0800
01/17/11 0.083 0200-0300
01/20/11 0.168 0600-0700
01/21/11 0.163 0500-0600
01/22/11 0.097 0500-0600
01/23/11 0.164 0900-1000
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Exceedances of the 1-hour SO, NAAQS (0.075 ppm)

Date Lol S0 Hour Exceedance Occurred
Average (ppm)

01/24/11 0.165 0500-0600
01/25/11 0.302 0100-0200
01/26/11 0.085 1000-1100
01/27/11 0.265 0500-0600
01/28/11 0.341 0800-0900
01/29/11 0.278 0400-0500
01/31/11 0.255 2300-2400
02/01/11 0.214 0600-0700
02/02/11 0.150 0700-0800
02/03/11 0.185 0800-0900
02/04/11 0.076 0200-0300
02/07/11 0.094 0800-0900
02/15/11 0.100 2300-2400
02/16/11 0.101 0000-0100
02/28/11 0.089 0300-0400
03/04/11 0.083 2000-2100
03/06/11 0.204 1600-1700
03/07/11 0.137 0400-0500
03/08/11 0.140 0500-0600
03/09/11 0.162 0800-0900
03/10/11 0.144 0100-0200
03/12/11 0.102 0300-0400
03/13/11 0.076 0200-0300
03/14/11 0.077 0100-0200
03/18/11 0.098 0800-0900
03/19/11 0.087 1700-1800
03/24/11 0.121 0700-0800

Station Name: Mountain View (HL11)

AIRS ID: 150012017

Address: 17-1235 Volcano Road

Mountain View, Hawaii 96771
Station start date: December 4, 2007
Exceedances of the 1-hour SO, NAAQS (0.075 ppm)
1-hour SO,
Date Hour Exceedance Occurred
Average (ppm)

01/05/11 0.094 1800-1900
01/09/11 0.153 0600-0700
01/10/11 0.158 1000-1100
01/12/11 0.117 2300-2400
01/13/11 0.100 0000-0100
01/17/11 0.126 0700-0800
01/30/11 0.099 0900-1000
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Exceedances of the 1-hour SO, NAAQS (0.075 ppm)

Date Lol S0 Hour Exceedance Occurred
Average (ppm)

02/10/11 0.171 1000-1100
02/13/11 0.082 1000-1100
02/18/11 0.261 0300-0400
02/19/11 0.089 0600-0700
02/24/11 0.106 0900-1000
02/27/11 0.210 0500-0600
03/03/11 0.085 2300-2400
03/04/11 0.333 1200-1300

Station Name: Ocean View (OV18)

AIRS ID: 150012020

Address: 92-6091 Orchid Mauka Circle

Hawaii Ocean View Estates, Hawaii 96737
Station start date: April 1, 2010
Exceedances of the 1-hour SO, NAAQS (0.075 ppm)
1-hour SO,
Date Hour Exceedance Occurred
Average (ppm)

01/01/11 0.103 1100-1200
01/02/11 0.149 1000-1100
01/04/11 0.131 0900-1000
01/16/11 0.139 0500-0600
01/17/11 0.150 0800-0900
01/19/11 0.547 1900-2000
01/20/11 0.458 0900-1000
01/21/11 0.097 0500-0600
01/23/11 0.118 0900-1000
01/24/11 0.089 2000-2100
01/25/11 0.088 0700-0800
01/26/11 0.102 0200-0300
01/27/11 0.103 0600-0700
01/28/11 0.118 0900-1000
01/31/11 0.211 2100-2200
02/03/11 0.107 0900-1000
02/04/11 0.124 0500-0600
02/07/11 0.109 1300-1400
02/10/11 0.167 1000-1100
02/15/11 0.101 0000-0100
02/21/11 0.125 1000-1100
02/23/11 0.109 0200-0300
03/06/11 0.094 1500-1600
03/07/11 0.165 1000-1100
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All of the exceedances are flagged using the Natural Event Qualifier “RS” for Volcanic
Eruptions. Beginning August 23, 2010, any exceedance of the newly promulgated 1-
hour SO, NAAQS (revised June 22, 2010) was to be reported.

Description of Natural Events

A. The Kilauea volcano on the island of Hawaii has continued to emit SO» from two

vents located at the Halema'uma'‘u and Pu‘u O‘o craters (see Attachment 1-
Hawaiian Volcano Observatory Daily Update). Prior to December 2007,
approximately 200 tons of SO, came from the Halema‘'uma‘u vent and 1,800 tons
came from the Pu‘u O'o vent. In late December 2007, the SO, emission rate
began to increase; and on March 13, 2008, a new gas vent at Halema‘'uma'‘u
increased the amount of SO, from this location, from 200 to 2,000 tons per day.
Since March 2010, the combined SO, emissions from both vents has somewhat
decreased and averaged near or below the levels prior to the March 2008
eruption at Halema'uma'‘u; however, the emissions at Halema‘'uma'‘u has
continued to average well above the pre-eruption emission rate. From January
to March 2011, the amount of SO, emitted per day from Halema'uma‘u ranged
from approximately 220 tons per day to 1,213 tons per day (see Attachment 2).

On March 5, 2011, a new eruption began near Pu’u O’o in the east rift zone. This
new vent, named Kamoamoa, while erupting, temporarily increased the emission
of SO, from the east rift zone from 300 to 400 tons per day to a high of 11,000
tons per day. Attachment 3 includes various media articles regarding this new
eruption. On March 10, 2011, the eruption from the vent ceased and the SO,
emissions again dropped to approximately 300 to 400 tons per day. Activities in
the ease rift zone have quieted down even more; SO, emissions are currently
down to the detection limit of around 20 to 30 tons per day.

The geographical location of the Halema’'uma’'u vent, being further inland,
appears to have a greater effect on the air quality in downwind communities than
the Pu’'u O’o vent. This can be seen in a vog model output created by the
University of Hawaii's Department of Meteorology, available at the website
http://weather.hawaii.edu/vmap/hysplit/ (see Attachment 4). As explained in
previous exceptional events documents, prevailing winds from the northeast
usually carry the SO, gas to nearby downwind communities such as Pahala. As
the SO, gas travels around the southern end of the island, it interacts with other
atmospheric constituents to form particulates that affect communities farther
away from the vents, such as Kona. The Ocean View community, located
between Pahala and Kona, is impacted by both the SO, gas and particulates.
When the winds shift to a southerly direction, the volcanic emissions are carried
to towns northeast of the volcano, such as Mountain View and Hilo.

. Department of Health (DOH) Monitoring of Volcanic Emissions -

The volcano is the single largest emission source in the state. The greatest
impact is in communities from Hilo on the eastern side of the island, to Kona on
the west.
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Table 1 describes the locations, AQS ID, pollutants monitored, and start dates of
the DOH stations established to monitor volcanic emissions.

Table 1: DOH Air Monitoring Stations for Volcanic Emissions

Station Name and Address AQS ID Pollutants Monitored Start Date
Hilo
1099 Waianuenue Avenue 150011006 SO, March 1995
Hilo, HI PM, 5 May 1, 2008
Kona
Konawaena High School 150011012 SO, April 1997
81-1043 Konawaena School Road PM, 5 March 13, 2008
Kealakekua, HI
Puna E
13-763 Leilani Avenue, Pahoa, HI | 120012010 SO, February 2005
Pahala
Ka'u High/Pahala Elem. School SO, Aug. 10, 2007
96-3150 Pikake Street 150012016 PM, 5 April 11, 2008
Pahala, HI
Mountain View
17-1235 Volcano Road 150012017 SO, Dec. 4, 2007
Mt. View, HI PM, 5 April 11, 2008
Ocean View .
92-6091 Orchid Mauka Circle 150012020 PS,\?? ﬁp[” i ggig
Hawaii Ocean View Estates, HI 25 prit L,

[1l. Causal Relationship of Event to Exceedances

The Pahala and Mountain View stations both began operating in late 2007, with the
PM s continuous monitors beginning operations after the new Halema’'uma’u vent
opened in March 2008. The Ocean View station began operating on April 1, 2010,
with both the PM, s and the SO, monitors. Historical background data prior to the
current eruptive phase, which began in 1983, is not available.

With both northeast trade winds and variable/southerly winds blowing during the 1
guarter, the exceedances of the 1-hour SO, NAAQS occurred at Pahala and Ocean
View located to the southwest of the volcano as well as Hilo and Mountain View
located to the northeast of the volcano. As shown in chart form in Attachment 5,
nearly all of the exceedances of the 1-hour SO, NAAQS that occurred at the Pahala
and Ocean View stations were during days where the predominant wind direction at
the volcano was from the north and the exceedances that occurred at the Hilo and
Mountain View stations were during days where the predominant wind direction at
the volcano was from the south. Wind direction at the air stations during the hour of
exceedance as well the average wind direction on the days of the exceedances help
to provide supporting evidence.

During the 90 days in the 1* quarter, the Pahala station exceeded the 1-hour SO,

NAAQS 38 days, the Ocean View station exceeded 24 days, the Hilo station
exceeded 7 days and the Mountain View Station exceeded 18 days.
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VI.
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Public Notification

Public notifications of these exceedances were provided for immediate media
release as the exceedances occurred. The public notice on the Clean Air Branch
web site was updated as the exceedances occurred (see Attachment 6).

Public Education

Due to the potential public health emergency of extremely high SO, levels affecting
communities near the volcano, the Big Island Emergency Operations Center (EOC)
was activated and is currently still monitoring the ongoing event. The EOC consists
of representatives from the Hawaii County, Civil Defense, DOH, and the Fire
Department.

To provide the public with more information regarding vog and the current air quality
on the Big Island, the state of Hawaii continues to maintain an automated Vog
Helpline, available twenty-four hours a day, seven days a week. In addition, the
State of Hawaii Clean Air Branch also maintains a SO, advisory webpage - Hawaii
Short Term SO, Alert Index, which is available to the public. A link to this advisory is
provided in EPA’s AIRNow’s Hawaii State Page.

Public Notice
Included in Attachment 7 are the affidavits of publication in three newspapers
notifying the public of the availability for inspection of this document:
1) Honolulu Star-Advertiser Public Notice: Affidavit of Publication
(State-wide distribution)
2) Hawaii Tribune-Herald Public Notice: Affidavit of Publication
(East Hawaii newspaper distribution)
3) West Hawaii Today Public Notice: Affidavit of Publication
(West Hawaii newspaper distribution)
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a USGS

science for a changing world

Volcano Hazards Program

Search Volcano Updates
(Back to form)

HAWAIIAN VOLCANO OBSERVATORY DAILY UPDATE
Thursday, March 31, 2011 8:01 AM HST (Thursday, March 31, 2011 18:01 UTC)

This report on the status of Kilauea volcanic activity, in addition to maps, photos, and Webcam images (available using the menu bar
above), was prepared by the USGS Hawaiian Volcano Observatory (HVO). Hawai'i Volcanoes National Park status can be found at
http://www.nps.gov/havo/ or 985-6000. Hawai'i County Kalapana Viewing Area status can be found at 961-8093. All times are Hawai’i
Standard Time.

KILAUEA VOLCANO (CAVW #1302-01-)

19°25'16" N 155°17'13" W, Summit Elevation 4091 ft (1247 m)
Current Volcano Alert Level: WATCH

Current Aviation Color Code: ORANGE

Activity Summary for past 24 hours: DI inflation started yesterday afternoon at the summit. The summit lava lake returned as the Pu'u
'O’o lava lake episodically filled and drained while its level rose slowly. Summit seismicity was low, with a brief swarm of deep LPs while
East Rift Zone seismicity increased slightly.

Past 24 hours at Kilauea summit: The summit tiltmeter network recorded the switch to DI inflation at 4 pm yesterday. By 9 pm, molten
lava was visible via webcam very deep in the vent inset within the east wall of Halema'uma'u Crater. Seismic tremor levels increased for
about 15 minutes before the start of DI inflation, then dropped to very low values.

The summit GPS network recorded small short-term variations (mimicking ground tilt) superimposed on longer-term extension. A brief
swarm of long-period earthquakes (LPs) occurred deep beneath the summit between 4 and 10 pm last night. Nineteen earthquakes were
strong enough to be located within Kilauea volcano - fourteen beneath the summit area, and five on south flank faults.

The most recent (preliminary) sulfur dioxide emission rate measurement was 500 tonnes/day on March 30, 2011. The gas plume
continued to waft very small amounts of mostly ash-sized tephra derived solely from rockfalls.

Past 24 hours at the middle east rift zone vents: The lava lake within Pu'u “O’o Crater continued to be episodically fed from two
closely-spaced sources near the center of the lake; the lake level remained low until about 8 pm when each fill cycle started to reach
slightly higher levels but still remained within a narrow "black ledge" marking its highest levels. Seismic tremor levels near Pu'u "O’o
started to increase after 10:30 pm last night while seismicity near the TEB vent remained low.

The tiltmeter on the north flank of Pu’u "0’0 Cone recorded weak DI deflation until about 10 pm, resuming just before 4 am this morning.

The most recent (preliminary) sulfur dioxide emission rate measurement was below the detection limit of 20-30 tonnes/day on March 30,
2011 from all east rift zone sources (before the start of DI inflation at the summit).

Hazard Summary: East rift vents and flow field - near-vent areas could erupt or collapse without warning; potentially-lethal
concentrations of sulfur dioxide gas may be present within 1 km downwind of vent areas. Kilauea Crater - explosive events are capable of
ejecting rocks and lava several hundred meters (yards) from the Halema'uma’'u vent; ash and potentially-lethal concentrations of sulfur

dioxide can be present within 1 km downwind.

Maps, photos, Webcam views, and other information about Kilauea Volcano are available at
http://volcanoes.usgs.gov/hvo/activity/kilaueastatus.php. A daily update summary is available by phone at (808) 967-8862.

A map with details of earthquakes located within the past two weeks can be found at http://tux.wr.usgs.gov/
A definition of alert levels can be found at http://volcanoes.usgs.gov/activity/alertsystem/index.php

Definitions of Terms Used:


gwu
Highlight

gwu
Highlight
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Highlight
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methane blast: when lava flows advance through a vegetated area, small explosions sometimes occur due to the ignition of methane gas,
produced by lava-cooked plants and trapped beneath the ground surface. Injuries can occur as the result of airborne rock fragments.

rootless shields: a small mound of lava, located directly over an active lava tube that is built by repeated overflows from its top. These are
rootless because they are fed from a lava tube and not from a deeper source (vent). The upper part of the TEB lava tube has numerous
rootless shields built from the vent down to about the 1,500 ft elevation.

mauka, makai: Hawaiian terms for directions relative to the coast - makai (toward the coast) and mauka (away from the coast).

composite seismic events: is a seismic signal with multiple distinct phases that has been recorded frequently at HVO from the
Halema'uma’u Overlook vent area since its explosive opening in March, 2008. For the composite events recorded at Halema'uma'u, we
typically see an initial high frequency vibration lasting for a few seconds that have been correlated with rockfalls. This is followed by about
30 seconds of a long-period (LP) oscillation with an approximately 2- to 3-second period. The final phase of the signal is several minutes
of a very-long-period (VLP) oscillation with an approximately 25- to 30-second period. The LP signals are interpreted to be from the
uppermost portion of the conduit and VLP signals are interpreted to be fluid passing through a deep constriction in the conduit through
which lava rises to the pond surface we see in the webcam.

high lava stands: Starting in June, 2010, lava within the Halema'uma'u Overlook vent rises 20-40 m over an interval of 10s of minutes,
remains high for up to several hours, and then drains back to its previous level, while vigorously degassing, in several minutes. During the
high stand, the gas plume becomes wispy, gas emissions halve in rate, and seismic tremor drops to very low levels; the high stand is
followed by a strong seismic tremor burst, lasting several minutes, accompanying the draining. Many, but not all, high lava stands start
with a rockfall event, some accompanied by VLP seismic energy.

Inflating surface flow: is a lava flow that may not advance but continues to thicken as its top and bottom crusts grow around a
continuously replenished molten interior. This can be visualized as a large flat bladder of molten lava that could burst along its edges at
any time.

Hakuma horst: a horst is an section of earth that is raised between two nearly parallel faults so that its surface is higher than the
surrounding ground. The Hakuma horst is located along the coast west of Kalapana; it was responsible for diverting lava through
Kalapana village in 1990 and appears to be having a similar influence on lava flows in 2010.

Halema'uma’u Overlook vent: has been difficult to describe concisely. The vent is actually a pit, or crater, in the floor of the larger
Halema'uma'u Crater in the floor of the larger Kilauea caldera or crater - a crater within a crater within a crater. It is easiest to describe as
a pit inset within the floor of a crater within a caldera. The pit is about 140 m (460 ft) in diameter at the Halema'uma’u Crater floor, is
about 50 m in diameter at the pit floor, and is about 200 m (660 ft) deep. As of November, 2009, a lava pond surface has been visible in a
hole in the floor of this pit.

glow: light from an unseen source; indirect light.

incandescence: the production of visible light from a hot surface. The term also refers to the light emitted from a hot surface. The color of
the light is related to surface temperature. Some surfaces can display dull red incandescence at temperatures as low as 430 degrees
Centigrade (806 degrees Fahrenheit). By contrast, molten lava displays bright orange to orange-yellow light from surfaces that are hotter
than 900 degrees C (1,650 degrees F).

CD: Hawai'i County Civil Defense

tonne: metric unit equal to 1,000 kilograms, 2,204.6 Ibs, or 1.1 English tons.

tephra: all material deposited by fallout from an eruption-related plume, regardless of size.

ash: tephra less than 2 mm (5/64 inches) in size.

TEB: Thanksgiving Eve Breakout, the designation used for lava flows that started with a breakout on November 21, 2007.

microradian: a measure of angle equivalent to 0.000057 degrees.

DI tilt event: DI is an abbreviation for 'deflation-inflation' and describes a volcanic event of uncertain significance. DI events are recorded
by tiltmeters at Kilauea summit as an abrupt deflation of up to a few microradians in magnitude lasting several hours to 2-3 days followed

by an abrupt inflation of approximately equal magnitude. The tilt events are usually accompanied by an increase in summit tremor during
the deflation phase. A careful analysis of these events suggests that they may be related to changes in magma supply to a storage
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reservoir at less than 1 km depth, just east of Halema'uma’u crater. Usually, though not always, these changes propagate through the
magma conduit from the summit to the east rift eruption site, as many of the DI events at Kilauea summit are also recorded at a tiltmeter
at Pu'u "O’o, delayed by several hours. DI events often correlate with lava pulses and/or pauses in the eruption at the Pu'u O o/July
21/TEB vents.

More definitions with photos can be found at http://volcanoes.usgs.gov/images/pglossary/index.php.

The Hawaiian Volcano Observatory is one of five volcano observatories within the U.S. Geological Survey and is responsible for
monitoring volcanoes and earthquakes in Hawai'i.

Enter a time period

From

Day: Month: January Year: 2011
To

Day: Month: January Year: 2011

Pick the volcano of interest

[IKilauea (updates are daily)

[IMauna Loa (updates are biweekly)

Request updates from the
specified time range.
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News Media Articles Pertaining To New Kamoamoa Eruption



Mountain View Air Station Wind Direction During Hour of Exceedance On Days of
Exceedance

ATTACHMENT 5

TT0Z/0€E/E
T102/8¢2/€
T102/9¢/€
TT0C/Ve/e
TT0Z/2C2/E
TT0Z/02/€
T102/8T/E
T102/9T/E
TT0C2/VT/E
TT0CZ/CT/E
TT02/0T/E
TT0CZ/8/C

TT0CZ/9/E

TT0C/VIE

TT0C/2/E

T102/8¢2/C
T102/9¢/C
TT0C/Ve/e
TT0Z/2C2/2
TT02/02/2
T102/8T/C
T102/9T/C
TT0C2/VT/C
TT0Z/2T/
TT02/0T/2
TT0C2/8/C

TT0C2/9/C

TT0C/VIC

TT0C/2/2

TT0Z/TE/T
TT0Z/62/T
TT0C/L2/T
TT0C/92/T
TToCZ/E2T
TT0C/TCe/T
TT02/6T/T
TTOCZ/LT/T
TTOZ/ST/T
TTOZ/ET/T
TT02/TT/T
TT0Z/6/T

TT0C/LIT

TTO0C/S/T

TTOCZ/E/T

TT02/T/T
o o o

(<} (e}

—

saalbaQg

360
270

Date



Mountain View Air Station Average Daily Wind Direction On Days of Exceedance
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Ocean View Air Station Wind Direction During Hour of Exceedance On Days of Exceedance
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Attachment 7

Honolulu Star-Advertiser Public notice: Affidavit of Publication
(State-wide distribution)

Hawaii Tribune-Herald Public notice: Affidavit of Publication
(East Hawaii newspaper distribution)

West Hawaii Today Public notice: Affidavit of Publication
(West Hawalii newspaper distribution)





