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Introduction

During 2012 to 2014, the Hilo, Mountain View, Ocean View and Pahala air monitoring
stations recorded 3-year averages of the 99" percentile daily maximum 1-hour sulfur
dioxide (SO2) concentrations of 179.9, 278.9, 533.0 and 711.8 parts per billion (ppb),
respectively. These values exceed the 1-hour SO2 National Ambient Air Quality
Standard (NAAQS) of 75 ppb.

This report is solely to demonstrate that these exceedances summarized in Table
I-1 below recorded at the Hilo, Mountain View, Ocean View and Pahala stations,
were caused by naturally occurring volcanic emissions, affected air quality, were not
reasonably controllable or preventable, were associated with measured concentrations
in excess of normal historical fluctuations, and would not have occurred “but-for” the
volcanic emissions and, therefore, are Exceptional Events as defined by the U.S.
Environmental Protection Agency’s (EPA) Exceptional Events Rule (EER).

Table I-1 below is a summary of the number of days requested for EPA concurrence
(see Appendix D for a list of all days). The number of data points for concurrence must
be calculated using two procedures per 40 CFR Part 50, Appendix T.

Number of Days for EPA Concurrence
Station 2012 2013 2014
Procedure 1 | Procedure 2 | Procedure 1 | Procedure 2 | Procedure 1 | Procedure 2
Hilo 20 20 14 14 10 10
Mountain View 20 20 16 17 27 27
Ocean View 177 177 116 116 92 93
Pahala 289 293 213 214 172 174

Table I-1. Summary of Number of Data Points for EPA Concurrence

Section 1 of this report provides a summary of the exceptional events rules and
requirements and details how those rules are met within the report.

Section 2 of this report introduces the conceptual model of the volcanic event that
occurred during 2012-2014, providing a background narrative of the natural event and
an explanation that it affected air quality. Section 2 also provides evidence that the
exceedances were due to a natural event.

Section 3 of this report establishes a clear causal relationship between the natural event
and the exceedances of the 1-hour SOz standard at the monitoring stations.

Section 4 of this report provides information on existing anthropogenic sources on
Hawaii Island and the emissions control measures required of these sources. It
demonstrates that despite the regulation of these man-made sources, the exceedances
were not reasonably controllable or preventable.

Section 5 of this report provides information which helps illustrate that the exceptional
event produced SOz concentrations in excess of normal historical fluctuations.




Section 6 of this report summarizes the demonstration, showing a clear causal
relationship between the natural event and the exceedances, and concludes that these
exceedances would not have occurred “but-for” the continuing natural event.

Appendix A of this report includes hourly wind rose plots.

Appendix B of this report includes quantile SO2 pollution rose during trade wind months
plots.

Appendix C of this report includes quantile SO2 pollution rose during non-trade wind
months plots.

Appendix D of this report includes a table with a complete listing all the data points that
were requested for concurrence.

Appendix E of this report includes additional supporting information for the ambient air
monitoring stations mentioned in this report.

Appendix F of this report includes an examination of 2012-2014 hourly SO: for the Hilo
air monitoring station.

Appendix G of this report includes an examination of 2012-2014 hourly SOz for the
Mountain View air monitoring station.

Appendix H of this report includes an examination of 2012-2014 hourly SO:2 for the
Pahala air monitoring station.

Appendix | of this report includes an examination of 2012-2014 hourly SOz for the
Ocean View air monitoring station.

Appendix J of this report includes the affidavits of publication in three local newspapers
notifying the public of the availability for inspection of this document. The three
newspapers are the Honolulu Star-Advertiser (State-wide distribution), the Hawaii
Tribune-Herald (East Hawaii newspaper distribution) and the West Hawaii Today (West
Hawaii newspaper distribution). No public comments were received during the public
comment period which ran from November 16, 2015 to December 16, 2015.
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Section 1. Exceptional Event Rule (EER) Requirements

Technical and procedural requirements are contained within the EER and must be met
in order for EPA to concur with the flagged air monitoring data. This section of the
report details the Hawaii Department of Health, Clean Air Branch’s (DOH-CAB) effort to
address those requirements as required by 40 CFR 50.14 (Treatment of Air Quality
Monitoring Data Influenced by Exceptional Events).

1.1  Procedural Requirements

Public notification that event was occurring (40 CFR 50.14 (c)(1(i))

Immediate public notification of NAAQS exceedances is provided on the DOH-CAB
website at http://health.hawaii.gov/cab/notification-of-exceedance-of-a-national-ambient-
air-quality-standard. Notification of the 2012-2014 exceedances of the 1-hour SOz
NAAQS was posted once the data was validated. In addition, the State of Hawaii Clean
Air Branch also maintains an SO2 advisory webpage - Hawaii Short Term SOz Alert
Index, available to the public at http://www.hiso2index.info.

Due to the potential public health emergency of extremely high SO:2 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.
Changing and unpredictable conditions such as weather, wind direction and the amount
of volcanic activity make it difficult to provide specific guidance for every situation. The
DOH advises Hawaii Island residents to get updates and advice on vog and volcanic
emissions from the County of Hawaii Civil Defense local radio broadcasts and their
website at http://www.hawaiicounty.gov/civil-defense.

Place informational flag on data in AQS (40 CFR 50.14 (c)(2(ii))

The Department of Health Laboratory Division, Air Surveillance and Analysis Section
(ASAS), submits the data into the EPA’s Air Quality System (AQS), the official
repository of ambient air quality data. A preliminary flag is submitted for data collected
that may be influenced by exceptional events.

Notify EPA of intent to flag through submission of initial event description by
July 1 of calendar year following event (40 CFR 50.14 (c)(2(iii))

Initial event description was entered in AQS by July 15t of each calendar year following
the event.

Document that the public comment process was followed for event
documentation (40 CFR 50.14 (c)(3(iv))

This report will be placed on the DOH-CAB website at http://health.hawaii.gov/cab as
well as made available at the DOH-CAB offices in Honolulu, Hilo and Kona for public
review for a period of thirty (30) days beginning November 16, 2015 and ending
December 16, 2015.



http://www.hiso2index.info/
http://www.hawaiicounty.gov/civil-defense
http://health.hawaii.gov/cab

Submit demonstration supporting exceptional event flag (40 CFR 50.14 (a)(1-2))
DOH-CAB will submit this document to EPA Region 1X by the January 1, 2016 to allow it
to be considered as part of EPA’s July 2, 2016 SO2 area designations. Any significant
comments received during the public comment period along with DOH-CAB’s
corresponding responses will be forwarded to EPA. Affidavits of the public notice
through the three local newspapers will be submitted to EPA once they are available.

1.2  Documentation Requirements

Pursuant to 40 Code of Federal Regulations (CFR) Part 50.14(c)(3)(iii) of the
Exceptional Event Rule (EER), the following six elements must be addressed when
requesting the EPA exclude event-related concentrations from regulatory requirements:

1) The event affected air quality;

2) The event was not reasonably controllable or preventable;

3) The event was caused by human activity that is unlikely to recur at a particular
location, or was a natural event;

4) There exists a clear causal relationship between the specific event and the
monitored concentration;

5) The event is associated with a measured concentration in excess of normal
historical fluctuations including background; and

6) There would have been no exceedances or violation but for the event.

Section 2 of this report introduces the conceptual model of the volcanic event that
occurred during 2012-2014, providing a background narrative of the natural event and
an explanation that it “affected air quality”. Section 2 also provides evidence that the
exceedance was due to a natural event.

Section 3 of this report establishes a “clear causal relationship” between the natural
event and the exceedances of the 1-hour SO2 standard at the monitoring stations. The
evidence in this section also confirms that the event in question both affected air quality
and was the result of a “natural event”.

Section 4 of this report provides information on existing anthropogenic sources on
Hawaii Island and the emissions control measures required of these sources. It
demonstrates that despite the regulation of these man-made sources, the exceedances
were “not reasonably controllable or preventable”.

Section 5 of this report provides information which help illustrate that the exceptional
event produced SOz concentrations in excess of normal historical fluctuations.

Section 6 of this report summarizes the demonstration, showing a clear causal
relationship between the natural event and the exceedances, and concludes that these
exceedances would not have occurred “but-for” the continuing natural event.



Section 2. Conceptual Model

The purpose of this section is to introduce a conceptual model describing how SOz
emissions emanating from the Kilauea volcano on Hawaii are blown by prevailing trade
winds towards the downwind air monitoring stations in Pahala and Ocean View and by
southerly or Kona winds towards the normally upwind stations of Hilo and Mountain
View.

This section includes the following:

e Details of the Hilo, Mountain View, Ocean View and Pahala air monitoring
stations

e A description of the topography and climate of Hawaii, including a discussion of
the prevailing trade wind/Kona wind patterns that allow for the transport of
Kilauea’s volcanic emissions to these downwind/upwind locations

e Discussion on location and magnitude of SOz emissions from anthropogenic
sources, air quality monitoring stations recording SO2 exceedances, and wind
patterns for the Big Island

2.1  Air Monitoring Stations

See Figure 2-12 on page 15 for a map of the air monitoring stations.



2.1.1 Hilo Air Monitoring Station

The Hilo air station (AQS 15-001-1006) is located on the grounds of the Adult
Rehabilitation Center of Hilo, at 1099 Waianuenue Avenue, in Hilo, on the Island of
Hawaii (Latitude: 19.71756, Longitude: -155.11053). The main objective of this station
is to monitor volcanic emissions during non-prevalent (southerly) wind conditions. The
photos below in Figure 2-1 show the station and the surrounding view from the station.

The station is at 136.8 meters (~449 feet) elevation and approximately 1.7 miles inland
from Hilo Bay on the east coast of the island. The site has been collecting continuous
measurements of SOz and PMzs starting January 1, 1997 and May 1, 2008,
respectively. Continuous measurements of wind speed, wind direction, and ambient
temperature are recorded for informational purposes.
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outwet | South

Figure 2-1. Hilo Air Station Photos (Photos Taken 7/24/2014)



Figure 2-2 is a satellite image taken from Google Earth of the Hilo air station and the
surrounding area. The image shows that the surrounding area is a mix of residential
lots, agricultural lots, small business, forests, grasslands and harbor area.

The closest emission source, Dodo Mortuary, Inc. (#38 in Figure 4-1 of Section 4), is
located approximately 1.0 mile away from the Hilo station. The permitted equipment at
this facility consists of two (2) 150 Ib/hr incinerators, and had emissions of 0.95 tons per
year (TPY) of SO2for 2012-2014 (see Table 4-13 of Section 4).

Power plants in the vicinity of the Hilo Station include HELCO’s Hill, Shipman, and Puna
Generating Stations as shown in Figure 4-1 of Section 4. The SO2 emissions from 2012
to 2014 range from 1,798 TPY to TPY 1,852 TPY for the Hill plant and 822 TPY to 524
TPY for the Puna plant (see Table 4-13 of Section 4). The Shipman plant, which is
currently deactivated, emitted 0.7 TPY of SOz in 2012 and 2013 and O TPY of SOz in
2014. For the Hill (#27) and Shipman (#34) facilities, wind would need to blow from the
east to affect monitoring at the Hilo Station. Wind would need to blow from the
southeast, for the Puna (#21) plant to affect the Hilo monitor.
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Figure 2-2. Google Earth Photo of Hilo Air Station (Image Date 8/10/2014)



2.1.2 Mountain View Air Monitoring Station

The Mountain View air station (AQS 15-001-2023) is located on the grounds of the
Mountain View Elementary School, at 17-1235 Volcano Road, Mountain View, on the
Island of Hawaii (Latitude: 19.57002, Longitude: -155.08046). The main objective of
this station is to monitor volcanic emissions during non-prevalent (southerly) wind
conditions. The photos in Figure 2-3 show the station and the surrounding view from
the station.

The station is at 436.5 meters (~1,432 feet) elevation and approximately 15.5 miles
northeast of Halema‘uma‘u crater. The site has been collecting continuous
measurements of SOz and PMz s starting December 8, 2010 and December 7, 2008,
respectively. Continuous measurements of wind speed and wind direction are recorded
for informational purposes.

North Northeast

West Station 7 East

Southwest Southeast

Figure 2-3. Mountain View Air Station Photos (Photos Taken 7/24/2014)



Figure 2-4 is a satellite image taken from Google Earth of the Mountain View air station
and the surrounding area. The image shows that the surrounding area is a mix of rural
lots, forests and grasslands.

The closest emission source, Big Island Biodiesel (#22 in Figure 4-1 of Section 4), is
located approximately 2.9 miles from the Mountain View station. The permitted
equipment at this facility consists of two (2) 9.9 MMBtu/hr Boilers, one (1) 2.0 MMBtu/hr
Thermal Fluid Heater and one (1) 209 kW DEG, and had emissions of 0.0, 0.748 and
0.401 TPY of SO2zfor 2012-2014, respectively (see Table 4-13 of Section 4).

Power plants in the vicinity of the Mountain View Station include HELCO'’s Hill,
Shipman, and Puna Generating Stations which are addressed in Section 2.1.1 for the
Hilo monitor. For the Hill (#27), Shipman (#34), and Puna (#21) facilities, wind would
need to blow from the northeast to affect the Mountain View monitor.

Googleearth
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Figure 2-4. Google Earth Photo of Mountain View Air Station (Image Date 12/6/2014)



2.1.3 Ocean View Air Monitoring Station

The Ocean View air station (AQS 15-001-2020) is located on the grounds of the Ocean
View Fire Station, at 92-6091 Orchid Mauka Circle, in Ocean View, on the Island of
Hawaii (Latitude: 19.11756, Longitude: -155.77814). The objective of this station is to
monitor volcanic emissions during prevailing (northeasterly) wind conditions. The photos
in Figure 2-5 show the station and the surrounding view from the station.

The station is at 862.6 meters (~2,830 feet) elevation on the southern lower slopes of
Mauna Loa and approximately 7.5 miles inland from the southern coast of the island.
The site has been collecting continuous measurements of SO2 and PMzs starting April
1, 2010. Continuous measurements of wind speed and wind direction are recorded for
informational purposes.
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Figure 2-5. Ocean View Air Station Photos (Photos Taken 7/23/2014)



Figure 2-6 is a satellite image taken from Google Earth of the Ocean View air station
and the surrounding area. The image shows that the surrounding area is a mix of rural
lots, forests, grasslands and desert.

The closest emission source, Hawaii Electric and Light Company (HELCO), Kapua
Generating Station, is located approximately 6.4 miles away from the Ocean View
station. The permitted equipment at this facility consists of one (1) 1.5 MW DEG, and
had emissions of 0.00007, 0.00002 and 0.0001 TPY of SO2for 2012-2014, respectively.

JOcean View Station
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Imagery Date: 8/21/2014  19°05'12.73" N 155°46' elev 1977t eyealt 15.66

Figure 2-6. Google Earth Photo of Ocean View Air Station (Image Date 8/21/2014)



2.1.4 Pahala Air Monitoring Station

The Pahala air station (AQS 15-001-2016) is located on the grounds of the Ka‘u
High/Pahala Elementary School, at 96-3150 Pikake Street, Pahala, on the Island of
Hawaii (Latitude: 19.2039, Longitude: -155.48018). The objective of this station is to
monitor volcanic emissions during prevailing (northeasterly) wind conditions. The
photos in Figure 2-7 show the station and the surrounding view from the station.

The station is at 320.0 meters (~1,050 feet) elevation, approximately 18.6 miles
southwest of Halema‘uma‘u crater and approximately 4.0 miles inland from the
southeast coast of the island. The site has been collecting continuous measurements
of SO2and PMz starting August 10, 2007 and April 11, 2008, respectively. Continuous
measurements of wind speed and wind direction are recorded for informational

purposes.

Southwest - South Southeast

Figure 2-7. Pahala Air Station Photos (Photos Taken 11/19/2014)

10



Figure 2-8 is a satellite image taken from Google Earth of the Pahala air station and the
surrounding area. The image shows that the surrounding area is a mix of rural lots,
small businesses, forests, grasslands and lava fields.

The closest emission source, Hawaii Electric and Light Company (HELCO), Punaluu
Generating Station, is located approximately 5.1 miles from the Pahala station. The
permitted equipment at this facility consists of one (1) 1.5 MW DEG, and had emissions
of 0.0006, 0.00003 and 0.00009 TPY of SO2for 2012-2014, respectively.

Googleearth

Imagery Date: 8/16/2014 ~ 19°14'44.98" N 155°21'57.64" W elev 1109 ft ey

Figure 2-8. Google Earth Photo of Pahala Air Station (Image Date 8/16/2014)

For more detailed information on these air stations, please see Appendix D and the
State of Hawaii’'s 2015 Air Monitoring Network plan available at our CAB website
http://health.hawaii.gov/cab/files/2013/05/2015-Air-Monitoring-Network-Plan.pdf.
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2.2  Topography and Climate of Hawaii

There are six major populated islands in the state of Hawaii with Kauai being
geologically the oldest and Hawaii the youngest. It is the only state that is surrounded
by ocean. The islands are actually the summit regions of a long range of undersea
volcanic mountains with the largest peaks being Mauna Loa, and Mauna Kea on the
island of Hawaii both rising over 13,000 feet above sea level.

Situated in the tropics, there are generally two recognized “seasons”: summer, which
extends from May to September and winter from October to April. Hawaii has a
temperate climate with a relatively small annual temperature variation with the coldest
and warmest months usually occurring in February and August, respectively. Rainfall is
influenced by the mountainous nature of the islands with the highest amounts being
recorded on the lower flanks of the large peaks of Haleakala, Mauna Loa and Mauna
Kea normally during the winter months. There is a large difference in average rainfall
amounts between the east side of the island of Hawaii (Hilo) and the west side (Kona).
The average rainfall amount from 2000 to 2011 for the Hilo side of the island was

114 inches, while the Kona side averaged 9 inches for the same period (Ref. State of
Hawaii 2013 Data Book).

The northeasterly trade winds are the predominant wind regime for the islands. These
winds are produced by an area of high pressure called the Pacific High which is at its
northern most position in summer. Therefore, during May to September, the trades
predominate about 80 to 95 percent of the time and diminish when they move south
with the sun during the winter months. Additionally, subtropical cyclones, often called
Kona lows or Kona storms, occur more often in the winter months. The term Kona is
used to describe these storms due to the replacement of the normal northeast trade
winds with southerly winds.

The average wind speeds are highest during the trade wind months of May to
September and decrease from October to April. When the trade winds are stronger,
they prevail over most of the lowlands. However, in some areas such as the Kona
coast and the Kihei area on Maui local sea and land breezes may actually be
strengthened by the trade winds.

Figure 2-9 below shows that the prevailing trade winds from the northeast usually travel
over the island of Hawaii and then wrap around the south point of the island up to the
Kona coast. A diurnal pattern of land-sea breezes occurs along the Kona coast. During
Kona or southerly winds, the wind travels from the south of the island towards the
eastern coast of the island.
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KONA WINDS /

Figure 2-9. Hawaii Island Wind Patterns (courtesy USGS).

The transport path for SO2 released by the volcano, as shown by monitored
concentrations and discussed in Section 3.2, is consistent with what would be expected
based on wind patterns for the island. Prevailing trade winds from the northeast
transport volcanic emissions over the south/southwestern part of the island, while Kona
winds transport the emissions northeast to the Hilo side. Figures 2-10 and 2-11 show
how different weather/wind conditions can affect plume behavior. During typical trade
wind days, the plume can be seen blowing in the southwesterly direction. During
calm/Kona wind days, the emissions can be seen fumigating the summit and
surrounding area. Additional information is provided on in Section 3.

T~
-e

Figure 2-10. View of Halema‘uma‘u crater and emission plume looking southeast from the
Jagger Museum on trade wind day (taken by DOH staff)
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Figure 2-11. View of Halema‘uma‘u crater and emission plume looking south from the Visitor
Center on Kona wind day (taken by DOH staff)

The Kilauea volcano is situated on the southeastern part of the island of Hawaii.
Halema‘uma‘u crater is located at the summit of Kilauea at an elevation of 1,247 meters
(4,091 feet) and Pu‘u O‘o crater is located in the east rift zone at an elevation of 698
meters (2,290 feet). Halema‘uma‘u is located approximately 10 miles inland while Pu‘u
O‘o is located approximately 6 miles inland.

The United States Department of Interior National Parks Service (NPS) operates two
sites near the Halema‘uma‘u vent that monitor and report hourly SO2 concentrations to
the EPA Air Quality System (AQS). One is located approximately 2 kilometers to the
north of the vent at the Hawaii Volcanoes National Park Observatory (HAVO-OB). The
other is located approximately 4 kilometers to the northeast of the vent near the Hawaii
Volcanoes National Park Visitor Center (HAVO-VC).

Figure 2-12 is a topographical map of the Big Island showing the locations of the two
vents, the ambient air stations operated by DOH and the NPS, and the location of large
emission sources that include five power plants. Figure 2-13 is a topographical map of
the main Hawaiian Islands with information on MesoWest and NPS locations. Figure 2-
14 is a map of the Hawaiian Islands showing the population bases.
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Actual SO, Emissions for Calendar Year 2014
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Figure 2-12. Hawaii Island Topographical Map.
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Figure 2-14. Hawaiian Islands Population Map.
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2.3 Kilauea SO2 Emissions

The Kilauea volcano on the island of Hawaii has been erupting almost continuously
since 1983 typically emitting approximately 2,000 tons of SOz per day (Ref. 10). The
SOz is currently being emitted from two vents located at the Halema‘uma‘u and Pu‘u
O‘o craters. Prior to December 2007, approximately 200 tons of SO2 came from the
Halema‘uma‘u vent and 1,800 tons came from the Pu‘u O‘o vent. In late December
2007, the SOz emission rate began to increase; and on March 13, 2008, a new gas vent
at Halema‘uma'u increased the amount of SOz from this location ten-fold, from an
estimated 200 to 2,000 tons per day (Ref. 8).

Figure 2-15 below represents the emissions in tons per year from the Kilauea volcano at
the Halema‘uma‘u and Pu‘u O‘o (East Rift Zone) vents. These data were provided by
the United States Geological Survey (USGS), who provides periodic updates of final
emissions estimates; the most recent report (Ref. 4) includes data through 2010. 2011-
2014 emissions were gathered from the Hawaii Volcanoes Observatory Daily Updates.
Preliminary emissions estimates are provided in the updates for both Halema‘uma‘u and
Pu‘u O'o (Ref. 11).

In 2014, the USGS began using more accurate techniques to measure emissions rates
at the Halema‘uma‘u summit vent, resulting in an increase in the reported numbers by a
factor of two (2) to four (4), but emission rates themselves did not increase. USGS
began to use a fixed array of 10 upward-facing ultraviolet spectrometers that replaced
measurement of SOz with a vehicle-based ultraviolet light spectrometer at the
Halema‘uma‘u summit vent, resulting in an increase in the reported numbers (refer to
USGS Volcano Watch, http://hvo.wr.usgs.gov/volcanowatch/view.php?id=207 for the
reasoning behind the switch). The difference in ultraviolet light under clear sky
compared to that measured under the volcanic gas plume is used for determining how
much gas is in the plume. Halema‘uma‘u emissions are best approximated by those
reported in 2014. It is not possible to accurately transform previous Halema‘uma'‘u
emission data to be comparable with 2014 data, so we will present available data as
reported. We expect Pu‘u O‘o emissions are not underestimated, and the
Halema‘uma‘u emissions are approximately an order of magnitude greater than Pu’u
O’o emissions (Figure 2-15).
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Kilauea Volcano Annual SO, Emissions 1992-2014
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Figure 2-15. Kilauea Volcano Annual SO; Emissions (TPY) 1992-2014
Figure 2-16 below represents the emissions in average tons per day from the Kilauea

volcano at the Halema‘uma‘u and Pu‘u O‘o (East Rift Zone) vents. This is calculated by
taking the annual SO2 emission rate and dividing by the number of days in the year.
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Figure 2-16. Kilauea Volcano Average Daily SO, Emissions (Tons per Day) 1992-2014

Figures 2-17, 2-18 and 2-19 show the average daily output of SOz in 2012, 2013 and
2014, respectively, as gathered from the Hawaii Volcanoes Observatory Daily Updates.
The daily averages for each month were derived by totaling the daily output from each
vent for each month, and dividing the total by the number of days in the month.

USGS were not able to collect measurements for portions of January, March and the
first day of April. No data was collected for all of February. The averages for January,
March and April were calculated using available data, and the daily averages for these
months were derived by totaling the daily output from each vent for each month, and
dividing the total by the number of days the data was available.
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Figure 2-17. Kilauea Volcano Average Daily Output of Sulfur Dioxide (SO) for 2012
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Figure 2-18. Kilauea Volcano Average Daily Output of Sulfur Dioxide (SOy) for 2013
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Kilauea Volcano Average Daily Output of Sulfur Dioxide (SO,) for 2014
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Figure 2-19. Kilauea Volcano Average Daily Output of Sulfur Dioxide (SO.) for 2014

Considering the magnitude of emissions from the volcano, the volcano’s location, and
wind patterns for the island, SOz concentrations recorded at the Mountain View, Hilo,
Pahala, and Ocean View air monitoring stations are in line with what would be
expected. This is evident from examining SO2 concentrations measured at air
monitoring stations recording exceedances, the location of SO2 emitters, and wind
patterns for the island that are described for Figure 2-9 on Page 13.

The volcano is between the Hilo and Mountain View stations situated 19-48 miles
northeast of the volcanic vents and the Pahala and Ocean View stations situated 13-48
miles southwest of the volcanic vents. Measured SO2 concentrations at Pahala and
Ocean View stations are higher than those measured at the Hilo and Mountain View
stations (712 ppb SO:2 design value at Pahala and 533 ppb SO2 design value at Ocean
View versus 279 ppb SO:2 design value at Mountain View and 180 ppb SO2 design
value at Hilo). The measured concentrations are consistent with a transport path from
predominate northeast trade winds that blow volcanic SOz a majority of the time
towards the Pahala and Ocean View stations. Conversely, southerly Kona winds blow
volcano emissions towards the Mountain View and Hilo stations less frequently than
predominate northeast trade winds.

Air monitoring shows that the three-year SOz design value concentration deceases from
279 ppb at Mountain View to 180 ppb at Hilo. This is consistent with a transport path
from southerly Kona winds that would cause volcanic emissions to travel from Mountain
View to Hilo towards the ocean. This decrease occurs despite SO2 emissions from
stationary sources operating in Hilo that are a majority of those among the island’s
anthropogenic sources. The SOz emitted from the cluster of sources (#27 to #38 in
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Figure 4-1) at Hilo, virtually all of which are from the HELCO Kanoelehua Hill
Generation Station, range from 1,799 TPY to 1,806 TPY between 2012 and 2013.
Whereas SO2 from the cluster of sources (#21 to #25) in Mountain View, essentially all
of which are from the HELCO Puna Generating Station, range from 828 TPY to 884
TPY between 2012 and 2013. The decrease in SO2 concentrations from Mountain View
to Hilo stations shows that the volcano overwhelms anthropogenic sources and is the
primary source causing SOz exceedances.

Air monitoring data shows the three year SO2 design value concentrations decrease
from 712 ppb at Pahala to 533 ppb at Ocean View. The decrease in SO2 from Pahala
to Ocean View is consistent with the volcanic plume being transported by prevailing
northeast trade winds. As indicated in Figure 2-3, northeast trade winds wrap around
the south point of the island and generally travel along the Kona Coast. Also note that
SO:2 emissions from anthropogenic sources in Pahala are negligible. Yet the Pahala
station records the highest SOz concentrations among all stations on the Hilo side of the
island. This suggests that anthropogenic emissions are not likely to be the significant
source of SOz exceedances.

The SOz concentrations at monitoring stations recording SOz exceedances vary from
year to year and from one station to another (e.g., 227 ppb in 2012 to 169 ppb in 2013
for the Hilo station and 180 ppb design value for the Hilo station compared to 712 ppb
design value for the Pahala station). However, emissions due to anthropogenic sources
on the island do not vary much (e.g., 55 TPY SOz increase from permitted sources
between 2012 and 2013 for the Hilo side of the island). Emissions of SOz from the
volcano, though, are much more variable and considerably higher in magnitude than
those from anthropogenic sources (e.g., 23,865 TPY SO: decrease for Pu‘u O‘o vent
from 2012 to 2013 and 11,635 TPY SO: increase for Halema‘uma‘u vent from 2012 to
2013). The variability in SO2 concentrations measured at monitoring stations on the
Hilo side of the island is most likely associated with changes in emissions from the
volcano and year to year variability in the frequency of southerly winds rather than
anthropogenic sources.

Although a majority of the anthropogenic SO2 emissions for the Hilo side of the island
are from the Kanoelehua Hill and Puna Generating Stations, regulatory measures to
reduce statewide GHGs will significantly reduce SO2 emissions from these sources
(please refer to Figure 4-2 in Section 4). With HELCO'’s plans to deactivate equipment
as more renewable energy replaces generation of power with fuel olil, total combined
SO:2 emissions from the Kanoelehua Hill and Puna plants are virtually eliminated by
2022 (please refer to Figure 4-3 in Section 4).

2.4  Summary
Prevailing trade winds from the northeast usually transports SO2 emissions from Kilauea
volcano towards the downwind air monitoring stations in Pahala and Ocean View and

conversely, southerly or Kona winds transports SO2 emissions towards the normally
upwind stations of Hilo and Mountain View.
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Figures 2-20 and 2-21 are from a PowerPoint presentation provided by Rudolf B. Husar,
Professor and Director, Center for Air Pollution Impact and Trend Analysis (CAPITA),
Washington University. The figures show satellite measurements of nitrogen dioxide
(NO2) and SOz from the Ozone Monitoring Instrument (OMI) aboard the Eos Aura
satellite for June—August averaged over 2004-2010. The figures show elevated
concentrations of SO2 emissions emanating from the Kilauea volcano and relatively low
concentrations over largest anthropogenic sources. Conversely, NO2, a marker of many
anthropogenic sources including EGUSs, is low over the entire Island of Hawaii,
suggesting anthropogenic emissions are not likely to be the major source of SOx2.

N/AD.U

OMS0O2 G:S02|Time:040901,100901 : Jun Jul Aug
& ~—

Orimé.lmr, NABA ACDISC Distributor: DataFed : 2013-09-17

Figure 2-20. OMI Satellite Columnar SO, Average, 2004-2010
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Figure 2-21. OMI Satellite Measurements of Columnar NO; Average, 2004-2010
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In Section 3, we show that all DOH-CAB flagged SO2 concentration measurements for
the 2012-2014 are consistent with the very large SO2 emissions from the Kilauea
summit. We accomplish this by examining hourly concentration and wind direction data
associated with the four DOH monitoring locations that had flagged data, NPS Kilauea
summit wind direction data, and daily average power plant gross power generation from
the Hilo area. We show that the time histories of Hilo and Mountain View SO2
concentrations correspond well to those measured at the Kilauea summit. We show
that when SOz concentrations are elevated at the Hilo or Mountain View monitor,
Kilauea summit winds generally approach from the south. We show that when SOz
concentrations are elevated at Pahala or Ocean View, Kilauea winds generally
approach from the north. We show that neither the Hilo nor the Mountain View SOz
concentration time histories are consistent with the gross power generation time
histories from the Hilo area power plants. We conservatively estimate the maximum
SO2 measurements at Hilo and Mountain View that could be reasonably attributed to
the local power plants as 15.8 ppb and 12.3 ppb, respectively. Finally, we examine
each DOH-CAB flagged SO2 concentration measurement and confirm that each is
consistent with impacts associated with the very large SO2 emissions at the Kilauea
volcano summit based on wind direction data from the Kilauea summit and/or, in the
case of Hilo and Mountain View, wind direction data at the DOH monitor indicating an
approach from the south.

In Section 4, we show local emissions near the exceeding monitoring stations are not
responsible for the exceedances at these stations. We show emissions from the
volcano are considerably higher than those from anthropogenic sources on Hawaii
Island. The SO2 emissions from the volcano were reported as 438,958, 426,728 and
2,005,505 tons per year for 2012, 2013 and 2014, respectively. The USGS began using
more accurate techniques to measure Halema’uma’u summit vent emissions in 2014,
so earlier estimates are likely underestimated by a factor of 2-4. Halema’'uma'u
emissions are best approximated by those reported in 2014. A comparison of SOz from
volcano emissions to those from significant anthropogenic sources on Hawaii Island
found that the SOz from anthropogenic sources are only less than 1% of the total
emissions (anthropogenic SO2 + volcanic SOz). This shows that Kilauea volcano is the
primary source contributing to SO2 concentration exceedances.

We further show that air pollution control measures provided by regulations that apply to
anthropogenic sources on Hawaii Island, including the HAR, PSD/BACT, NSPS, and
NESHAP, are adequate and should be considered reasonable for minimizing SOz
emissions from permitted sources. Please refer to Section 4.13 for the applicable
regulations. As stated in Section 4.14, Title V sources, which include all large facilities
on Hawaii Island, are inspected each year and minor sources are inspected every three
to five years to ensure equipment is operated within the terms of the permits. Also,
complaints are investigated that involve both Title V and minor sources.

In Section 5 we examine the change in SO2 concentrations before and after the new
gas vent at Halema‘uma‘u opened which illustrates the increased impact of Kilauea
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emissions at the Hilo station evident by large spikes in concentrations since 2008,
putting these emissions in a historical context.

In Section 6, we summarize how the above analysis shows that the exceedances
flagged here would not have occurred but-for the naturally occurring and ongoing
eruption of the Kilauea volcano and summarize how the requirements of the Exceptional
Events rule have been met.

2.6  Hawaii Island Attainment Status

The State of Hawaii was designated unclassifiable/attainment for the 1971 SO2 NAAQS.
EPA has not determined the attainment status for Hawaii for the 2010 SO2 NAAQS.
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Section 3. Causal Relationship

The primary purpose of this effort is to analyze SO2 monitoring data sets from the Hilo,
Mountain View, Pahala, and Ocean View monitors on the island of Hawaii with respect
to the significant volcanic emissions from the Kilauea volcano and key anthropogenic
sources in the Hilo area. This work is intended to provide supporting documentation for
the exclusion of datasets under the Exceptional Events Rule (EER). To accomplish
this:

e Volcanic SO2 emission information from the United States Geological Survey
(USGS) and SO2 and PMz:s pollutant and wind monitoring data from the NPS
were examined (Ref. 1);

e SO2, PM2s, and wind monitoring data sets from the United States Environmental
Protection Agency (EPA; Ref. 2) and University of Utah MesoWest (MesoWest;
Ref. 3) were analyzed;

e Recent Hawaii documentation of natural events excluded PMzs data (Ref. 4, 5)
was reviewed for relevancy and consistency with respect to pollutant transport
paths; and

e The proposed exceptional event hourly SO2 measurements for the monitoring
sites were examined relative to relevant monitoring and emissions data.

As reported by DOH-CAB in the Kona PMzs exceptional event demonstration, “The vent
from Halema‘uma‘u, located at a higher elevation and further inland, appears to have a
greater impact on the more populated areas of the island than the Pu‘u O‘o vent, which
is situated at a lower elevation and closer to the coast. The prevailing trades would tend
to push the plume from Pu‘u O‘o out more over the ocean while the plume from
Halema‘uma‘u would be blown more directly to the town of Pahala and Ocean View,
and subsequently up the Kona coast. During days with southerly winds, the Kona area
clears up as the plume from Halema‘uma‘u would be blown more directly to Hilo and
Mountain View.” (Ref. 5)

During Kona or southerly winds, the vog from Kilauea travels up to the other islands in
the chain. The DOH-CAB monitors the weather forecasts for these Kona wind days as
the vog creates widespread haze and elevated PM:s levels can be seen at the stations
on Maui, Oahu, and/or Kauai. To date, the vog has not caused PMzs exceedances on
these islands. However, on such days, the DOH-CAB often declares a “no-burn” period
for agricultural burning on these islands as well as for the east side of Hawaii Island in
order to protect human health and prevent additional particulate pollution. Historically,
the majority of no-burn days occur during the winter months, when Kona winds are
more likely to occur.

The analysis in this report shows that high SO2 concentrations measured at the Hilo,
Mountain View, Pahala, and Ocean View monitors on the island of Hawaii in 2012-2014
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are the result of SO2 released from the volcano’s Halema‘uma‘u and Pu‘u O‘o vents,
with the majority of the impact likely due to Halema‘uma‘u emissions due to their relative
emission magnitudes (Fig. 2-15). In this chapter, we will show the following:

Daily mean SO2 concentrations for calendar years 2012-2014 at Halema‘uma‘u
correlate well with those at Mountain View (e.g. “r’ = 0.62; Fig. 3-3) and Hilo (e.g.
“r’ = 0.52; Fig. 3-4); a summary of the correlations presented in this document is
given in Table 3-5 of Section 3.2.6. This is consistent with transport of SO2
emitted from the summit of the Kilauea volcano to the NPS service monitors
located to the north of the emission source and continuing in the Northerly
direction to the Hilo and Mountain View monitors. Additional results and
discussion are presented in Section 3.2.1.

Based on the 2012-2014 data, the maximum SOz concentrations at the Hilo and
Mountain View stations that could be attributed to power plants in the vicinity of
these monitors would be 15.8 ppb and 12.3 ppb, respectively. The approach,
discussed in Section 3.2.5.5, does not distinguish between anthropogenic and
volcanic SO2 sources. For this reason, it is a conservative estimate for local
power generation impacts over this three year period.

When SO2 concentrations at Pahala are high relative to their average values,
SO:2 concentrations at Hilo and Mountain View tend not to be high relative to their
average values (Fig. 3-5 and 3-6). Conversely, when SOz concentrations at Hilo
and Mountain View are high relative to their average values, SOz concentrations
at Pahala tend not be high relative to their average values. This characteristic
manifests as a negative correlation between monitor values at Pahala compared
to Mountain View (“r’ = -0.21; Fig. 3-5) and Hilo (“r’= -0.17; Fig. 3-6). This
tendency was also noted in Ref. 6. These results are consistent with periods of
trade winds tending to transport Kilauea summit volcano SOz emissions towards
Pahala and periods of non-trade winds tending to transport them to Hilo and
Mountain View. Additional results and discussion are presented in Section 3.2.2.

SO:2 concentrations at Mountain View correlate well with those at Hilo. Daily
mean SOz concentrations have an “r’ correlation value of 0.70 (Fig. 3-7). This
correlation is similar in value to that for SOz between the two NPS monitors (“r’ =
0.67; Fig. 3-2), and appears to be a significant indication of a common large SO2
emission source impacting both the Mountain View and Hilo monitors. Daily
maximum SOz concentrations have an “r’ correlation value of 0.58 (Fig. 3-11).
This large correlation associated with maximum values indicates that the
common large SOz emission source is likely responsible for large SO2
concentration levels, as well as the mean levels. Due to the presence of SOz
emitting power generation facilities in the vicinity of the Hilo and Mountain View
monitors, additional analyses were performed that examined seasonal
concentration characteristics, the coupling of wind direction and SOz
concentration data, and time dependent power plant power generation (as a

surrogate for SO2 emissions). The associated results summarized below add
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additional strong support for the conclusion that volcanic emissions are
responsible for the elevated SOz concentrations at Mountain View and Hilo.
Additional results and discussion are presented in Sections 3.2.3 and 3.2.5.

o A significant dependence upon seasonal effects is observed when all
hourly SO2 concentration measurements for the three year period are
binned into the 12 calendar months. The resulting “r’ correlation value
associated with the 12 monthly mean values at the two sites is 0.94 (Fig.

3-14). The “r" value associated with the 12 monthly maximum values is
0.68 (Fig. 3-15).

o The results of the wind direction and SO2 monitoring analysis indicate
significant relationships between wind direction, SO2 concentration, and
trade wind versus non-trade wind month periods. Generally, the highest
SOz2 concentrations at Hilo and Mountain View stations approach from
southerly directions suggesting monitored concentrations associated with
emissions from the volcano which is located to the south of the monitors.
For the small number of exceptional cases, possible non-volcanic origin is
only indicated by small concentration differences of a few ppb, and thus
not considered a significant factor to 1-hour SO2 NAAQS violation.
Without exception, the trade wind months have significantly lower mean
and maximum SOz concentrations than those during non-trade wind
months. This is consistent with a volcanic source located to the south of
the monitoring stations.

o No seasonal power generation trend is evident that would be consistent
with the very large season SO:2 differences that exist between trade wind
months (May through September) and non-trade wind months (October
through April). Since the local winds maintain relatively constant diurnal
characteristics throughout the year (Fig. A-1 through A-8), the coupling of
local winds with SO2 emissions from local sources such as the power
generation facilities is a very unlikely contributor to these seasonal
differences.

SO:2 concentrations at Pahala correlate reasonably well with those at Ocean
View. The “r’ correlation values associated with daily mean and maximum SO:
concentrations are 0.34 (Fig. 3-12) and 0.26 (Fig. 3-13), respectively. While the
magnitude of these values is not as large as those associated with correlations
between Hilo and Mountain View, this is consistent with the complexity of the
transport path from Pahala to Ocean View. As discussed in Ref. 5, SOz is
transported clockwise around the bottom of the island and up the leeward coast
to Kona. Throughout this process, diurnal winds move the SOz containing air
mass out over the water and back inland. Throughout this process, SOz is
removed from the air mass through dilution processes (e.g. conversion to sulfate
particulates). While the lack of large “r” correlation values for daily mean and
maximum SOz concentrations could be an indication of something other than
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complexity in the transport process, the fact that there are no significant SO2
sources other than the volcano in the vicinity provides significant reassurance for
that conclusion. In addition, when the very large magnitude of the SO2
concentration levels at Pahala (frequently more than 500 ppb to more than 1000
ppb) and Ocean View (frequently about 300 ppb to more than 1000 ppb) are
considered, the Kilauea volcano is the only reasonable source causing the high
SO:2 concentration levels. Additional results and discussion are presented in
Section 3.2.4.

The hourly SOz concentrations associated with the Hilo (AQS ID = 150011006),
Mountain View (AQS ID = 150012024), Pahala (AQS ID = 150012016), and
Ocean View (AQS ID = 150012020) air stations were reviewed with respect to
the winds at the Kilauea summit measured at the HAVO-OB (AQS ID =
150010007). For Hilo and Mountain View, if any measured winds from the NPS
Observatory were from the south, all DOH flagged measurements (e.g., those
greater than or equal to 75.5 ppb) for that day were concluded to be associated
with volcanic emissions. For Pahala and Ocean View, if any measured winds
from the NPS Observatory were from the north, all flagged measurements for
that day were concluded to be associated with volcanic emission. For Hilo and
Mountain View datasets, an additional review step examined the local hourly
winds to exclude winds approaching from the direction of the Kilauea summit
(e.g. from the south). For all DOH-CAB flagged SO2 measurements, there were
no cases that were inconsistent with impacts from the Kilauea Summit. The data
and associated results are discussed in Section 3.3.

Volcanic activity and emissions from the Kilauea Volcano

3.1.1 Overview

As was reported previously by DOH in the Kona PM2.s exceptional event demonstration,
“The magnitude of SO2 emissions from the Kilauea volcano on the island of Hawaii is
well documented, as is the impact on the Hawaiian Islands.”

In the 2011 USGS General Information Product “The Story of the Hawaiian Volcano
Observatory—A Remarkable First 100 Years of Tracking Eruptions and Earthquakes”
(Ref. 7), the ongoing continuous volcanic activity of Kilauea is well noted:

‘Kilauea, one of the most active volcanoes in the world, is the youngest volcano
on the Island of Hawai‘i. More than 90 percent of its surface is covered by lava
flows less than 1,100 years old. Kilauea’s history of numerous and well-known
effusive (gently flowing) eruptions has been punctuated by periods of explosive
eruptions. The most recent explosive period may have ended in 1790 with an
event that killed more than 80 Hawaiians, making Kilauea the most deadly
volcano in what is now the United States. Kilauea has erupted essentially
continuously since 1983 at Pu‘u ‘O’o and other vents along the volcano’s East
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Rift Zone. In 2008, a new vent opened within Halema‘uma‘u Crater at the
summit of Kilauea, which continues to host an active lava lake today.”

In the 2013 USGS Fact Sheet “The First Five Years of Kilauea’s Summit Eruption in
Halema‘uma‘u Crater, 2008-2013” (Ref. 8), the large magnitude of SO2 emissions from
the Kilauea summit, as well as the long range transport of the associated “vog”, are
noted. Both the more common southwesterly transport (associated with trade winds)
that extends clockwise around the bottom of the island (e.g., Pahala, Ocean View,
Kona), and less common northerly transport (associated with Kona winds) are
documented and impact nearby communities (e.g., Hilo, Mountain View). Please refer
to Figure 2-9.

“In addition to the juvenile lava and rock particles, the eruptive plume is made up
of water vapor, carbon dioxide, sulfur dioxide, and smaller amounts of other
gases, including hydrogen chloride and hydrogen fluoride, along with entrained
air. The 500-5,000 metric tons (1.1-11 million pounds) of sulfur dioxide emitted
from the Overlook crater each day react in the atmosphere and, with the other
gases and particles, form “vog” (volcanic smog) downwind. Vog is a respiratory
irritant that can affect residents in downwind communities, such as Pahala,
Naalehu, and towns on the west side of the Island of Hawaii. With less common
wind conditions, vog can spread across the island and affect other areas such as
Hilo, and even drift north and reach the other Hawaiian Islands.”

The report (Ref. 8) also comments on the potential for the Halema‘uma'‘u vent to
continue the current high level of emissions for decades, and associated “chronic
impact on air quality in downwind communities”.

“‘Now in its sixth year, the current summit eruption harks back to the persistent
lava lake in Halema‘uma‘u during the 1800s and early 1900s, suggesting that it
has the potential to last for many years. Thus far, there are no signs that the
eruption is either slowing down or ramping up. It could end tomorrow or go on for
decades. In the meantime, the eruption provides beautiful sights and
opportunities for scientific study, but also a chronic impact on air quality in
downwind communities. USGS scientists with the Hawaiian Volcano
Observatory will continue to monitor the eruption closely and alert the public and
emergency managers to volcanic hazards. This work is only part of the USGS
Volcano Hazards Program’s ongoing efforts to protect people’s lives and property
in all of the volcanic regions of the United States.”

The large increase in SOz emissions from the Halema‘uma‘u vent began with explosive
eruptions there in 2008 and 2011. These are just the most recent in a long history of
similar and frequently much larger explosive eruptions. In the 2011 USGS Fact Sheet
“Kilauea - an Explosive Volcano in Hawaii” (Ref. 9), the last fifteen hundred years of
explosive eruptions from the Kilauea volcano are discussed.

31



“The 2008 explosive eruptions were much smaller than those of 1924, creating a
hazard only directly adjacent to the vent. Such tiny eruptions could have
happened many times in the past but their record may be overlooked today
because they left such limited, transient deposits.”

“Much more powerful eruptions occurred in the more distant past. One large
explosive eruption at Kilauea’s summit 1,000-1,200 years ago sent golf-ball-size
dense wall rocks to the south coast of the island, 18 km (11 miles) away. One
block 24 cm (9.5 inches) across and weighing 4.43 kg (9.7 pounds) fell 5 km (3
miles) from the vent. Several other large explosive eruptions, including the
deadly one in 1790, produced volcanic ash that blew southeast, east, and
northeast of the summit, as recognized from the distribution of the ash deposits.”

“Although explosive eruptions at Kilauea are infrequent in human terms, they are
not rare geologically. Besides the eruption of 1924, significant explosive
eruptions occurred repeatedly during a 300-year period between about 1500 and
1790, and also repeatedly between about 500 and 1000 C.E. Many deposits of
older explosive eruptions are known but poorly understood. The eruptions
appear to occur in clusters, during times when a deep caldera exists at Kilauea's
summit. This is clear for the 1500-1790 and 500-1000 periods. The 1924
events, however, don't fit this picture easily.”

This recent (March 12, 2008 start date) set of eruptions and associated SOz emissions
at the Halema‘uma‘u vent is the most persistent since 1924. The USGS webpage
“‘Hawaii Volcano Observatory, Volcanic Hazards, Frequently Asked Questions about Air
Quality in Hawaii” (Ref. 10) documents Halema‘uma‘u eruptions from 1924 through
June 2008. As of June 2008, the longest eruption since 1924 duration was 251 days for
a November 5, 1967 eruption start date. In response to the question “5. How long will
the Halema'uma'u vent emit high levels of SO2”, the document notes:

“To predict future behavior of active volcanoes, we often look to the past. The
first written accounts of Halema‘uma‘u were recorded by William Ellis when he
trekked to Kilauea's summit in 1823. Since that time, records show that
Halema'uma’u eruptions have ranged in duration from over a century to less
than day. Thus, the current summit activity is not out of the ordinary. It could
end tomorrow or go on for decades.”

“‘When Pu‘u O‘o burst to life in 1983, no one had a clue that it would still be
erupting 25 years later—and now, no one knows how long Halema uma'u will
remain active. As of June 2008, HVO scientists are monitoring the new summit
vent around the clock and looking at all geologic, geophysical, geochemical, and
seismic clues that might help forecast its future.”

In summary, the well documented ongoing large SO2 emissions and impacts associated

with the Halema‘uma'‘u vent are just the most recent in a very long history of persistent
and frequently much larger geologic activity at the Kilauea volcano. The USGS data
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shows that the ongoing summit (e.g., Halema‘uma‘u) eruptions which began in March
2008 are the longest in duration since 1924. As with continued summit eruptions, it
seems reasonable to infer that the SO2 emission level and associate impacts, have

“potential to last for many years” (Ref. 8).

3.1.2 USGS SO Emissions Estimates

USGS volcano emissions reporting (Ref. 11) between 2012 and 2014 shows SO
increasing significantly at the summit (Halema‘uma‘u) vent from 2013 to 2014 and
remaining relatively constant at the rift zone (Pu‘u O‘o) vent (Table 3-1). This increase
in reported emissions at Halema‘uma'u is an artifact of a change in analysis methods.
This artifact is discussed in the USGS Hawaii Volcano Observatory, Volcano Watch,
web-posting for December 19, 2013 entitled “Gas numbers are up but emission rates
are not” (Ref. 12).

“In 2009, the American Recovery and Reinvestment Act made funds available to
HVO for improved monitoring instrumentation. Using those funds, we enlisted
the help of colleagues at the University of Hawaii at Manoa and collaborated on
an experiment involving a fixed array of 10 upward-looking spectrometers located
more than twice the distance downwind of where the vehicle-based
measurements were made. That fixed array system became operational last
year, and since then, we've been optimizing its performance while comparing it
with vehicle-based values and other monitoring data.”

“The time has come for HVO to start reporting these new values, even as we
continue to improve the system. We are confident that the fixed-array values
more accurately estimate the summit emission rates than the vehicle-based
values used between 2008 and 2013. The comparisons between vehicle-based
and fixed-array techniques over the past few months have shown that the actual
emission rate values were several times higher than our pre-2014 estimates.”

Source 2012 Daily Average SO, | 2013 Daily Average SO, | 2014 Daily Average SO
Tons/day (366 days in year) Tons/day Tons/day

Halema‘uma‘u Vent 800 834 5,494

Pu‘u O‘o Vent 399 335 407

Total 1,199 1,169 5,901

Table 3-1. 2012- 2014 USGS (Ref. 9) Preliminary SO, Emissions Data Quantified by DOH

Please note that the emission values presented in Table 3-1 for 2012 and 2013 differ
slightly from those reported in Reference 5. This result was due the use of a 365 day
year for computing the average for 2012 and truncation of significant digits beyond the
decimal point for 2013.

Because of the large correction in the reported daily SO2 emissions from the
Halema‘uma‘u vent that occurred beginning 2014, and as USGS indicated in reference
11, it would be incorrect to expect that DOH-CAB and USGS pollutant measurements
for 2014 would reflect the significant increase in reported SO2 emissions.
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Based on the USGS discussion in Reference 11, we conclude that:

e Emissions for 2012 through 2014 from the Halema‘uma‘u vent are, on average,
about an order of magnitude greater than those from the Pu‘u O‘o vent.

e Annual emissions for 2012 through 2014 from the Halema‘uma‘u vent are best
approximated by those reported for 2014.

3.1.3 Discussion

The USGS references discussed in this section document the large magnitude and
significant impacts of the SOz emissions from the Kilauea volcano. They document the
long persistence and episodic history of similar and generally larger geologic activity
going back about fifteen hundred years. They show that the ongoing Halema‘uma‘u
eruptions, which began in March 2008, have the longest duration of any since 1924.
While the USGS notes that the current activity “could end tomorrow or go on for
decades” (Ref. 8), it seems reasonable to consider this history when developing long
term plans for exceptional event reporting and assessment for SO2 and PMz 5 pollutants
on the island of Hawaii.

3.2  Pollutant and Wind monitoring data

3.2.1 SO:2 concentrations near the Halema‘uma‘u vent correlate well with those at
Mountain View and Hilo

The NPS operates two sites near the Halema‘uma‘u vent that monitor and report hourly
SO:2 concentrations to the EPA Air Quality System (AQS). One is located approximately
2 kilometers (1 mile) to the north of the vent at HAVO-OB (AQS ID = 150010007). The
other is located approximately 4 kilometers (2.5 miles) to the northeast of the vent near
the HAVO-VC (AQS ID = 150010005). The location of these monitors, as well as the
location of other key sites situated to the north of the Halema‘uma'‘u vent are shown in
Figure 3-1.
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Actual SO, Emissions for Calendar Year 2014: East Hawaii Island
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Figure 3-1. Map of Pollutant Monitors Near Kilauea Volcano Summit and Hilo

For the three-year period from 2012 through 2014, the normalized daily mean SO:
concentrations at the two NPS sites are shown in Figure 3-2; normalization is with
respect to the mean of all daily mean values. The figure identifies the data sets based
on their AQS site identifier (e.g., 150010007 = HAVO-OB), pollutant (e.g., 42401 =
S0O32), and an additional monitor identifier (e.g., 1). The datasets have a correlation “r”
value of approximately 0.67. This correlation value is provided as a reference point for
subsequent values associated with longer range transport.
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While it is more common for trade winds to transport SO2 from the Halema‘uma‘u vent
in the southwesterly direction towards Pahala, as noted previously, less common winds
also drive northeasterly transport. The DOH operates two sites in the path of this
northeasterly transport that monitor and report hourly SOz concentrations to the AQS.
These are the Mountain View (AQS site ID = 150012023) and Hilo monitors (AQS site
ID = 150011006). For the three-year period from 2012 through 2014, the normalized
daily mean SO:2 concentrations at the Mountain View (AQS site ID = 150012023) and
HAVO-VC (AQS site ID = 150010005) are shown in Figure 3-3; the distance between
these two monitors is approximately 21 kilometers (13 miles). The datasets have a
correlation “r’ value of approximately 0.62. This correlation value is very similar in
magnitude to the one between the two NPS monitors near the Halema‘'uma‘u vent. For
the three-year period from 2012 through 2014, the normalized daily mean SOz
concentrations at the Hilo (AQS site ID = 150011006) and HAVO-VC (AQS site ID =
150010005) are shown in Figure 3-4; the distance between these two monitors is
approximately 35 kilometers (22 miles). The datasets have a correlation “r” value of
approximately 0.52. This correlation value, though somewhat less than for Mountain
View and HAVO-VC, is still similar in magnitude to the one between the two NPS
monitors near the Halema‘uma‘u vent. Considering the longer transport distance,
complexity of terrain and winds, and the fact that the volcano emissions emanate from
ground level, it is not surprising that the correlation value between Hilo and HAVO-VC is
somewhat less than that for Mountain View and HAVO-VC.
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Figure 3-4. Normalized Daily Mean SO, Concentrations at Hawaii Volcanoes National Park 5
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This correlation indicates that the elevated levels of SO2 detected by the Mountain View
and Hilo monitors are the result of volcanic emissions from the Halema‘uma‘u vent.
These results are also consistent with the USGS description of volcanic transport to
“other areas such as Hilo” (Ref. 8) discussed in the previous section.

3.2.2 S0z and PM2z5 concentrations at Pahala versus Hilo and Mountain View

The bifurcated nature of volcanic emissions transport from the Halema‘uma‘u vent,
where pollutants either travel (1) southwesterly to Pahala and then proceed clockwise
around the island and up to Kona during periods of trade winds or (2) northerly to Hilo
(and Mountain View) during periods of Kona winds is well documented (e.g., Ref. 8).
See Figure 2-9. The normalized daily mean plots show that when the SO
concentrations at Pahala are high relative to their average values, SO2 concentrations
at Hilo (Fig. 3-5) and Mountain View (Fig. 3-6) tend not to be high relative to their
average values. Conversely, when SO2 concentrations at Hilo and Mountain View are
high relative to their average values, SO2 concentrations at Pahala tend not be high
relative to their average values. The effects of this transport property is also indicated
by the negative correlation values between normalized daily mean SO: levels at
Mountain View (AQS ID = 150012023) and Pahala (AQS ID = 150012016) where “r" is
approximately -0.20 (Fig. 3-5), and Hilo (AQS ID = 150011006) and Pahala where “r’ is
approximately -0.17 (Fig. 3-6). Note that normalization does not affect the correlation
values since the “Pearson product-moment correlation coefficient” is not influenced by
normalization. Although the SO2 concentrations associated with Pahala and HAVO-VC
were not explicitly examined, negative correlation values can be expected due to the
negative “r’ values (anti-correlation) associated with Pahala and Hilo (or Mountain
View), and the positive correlations between HAVO-VC and Hilo (or Mountain View).
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Figure 3-5. Normalized Daily Mean SO, Concentrations at Mountain View (AQS ID
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150012023) and Pahala (AQS ID
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While these negative “r" values are not overly large in magnitude, this is not surprising
considering the nature of the transport. When winds transport Halema‘uma‘u vent SOz
to Mountain View (and Hilo), those values are relatively large and due to volcanic
emissions, and the values at Pahala would be considerably less. When winds transport
Halema‘uma‘u vent SO2 to Pahala, those values are relatively large and due to volcanic
emissions, and the values at Mountain View (and Hilo) would be considerably less.
Since the local background values at Pahala should be uncorrelated to those at
Mountain View (and Hilo), it does not seem possible to have a large negative correlation
occur even under ideal conditions.

3.2.3 SO0O:2 concentrations at Hilo and Mountain View — North of the Halema‘uma‘u vent

For the three-year period from 2012 through 2014, the normalized daily mean SO2
concentrations at the Hilo (AQS ID = 150011006) and Mountain View (AQS ID =
150012023) sites are shown in Figure 3-7. The distance between the Hilo and
Mountain View monitoring sites is approximately 18 kilometers (11 miles). The datasets
have a relative large correlation “r’ value of approximately 0.70. This “r’ value is very
close to the 0.67 reference value associated with the HAVO-OB (AQS ID = 150010007)
and HAVO-VC (AQS ID = 150010005) datasets monitoring SO2 near the Halema‘uma‘u
vent.

For the same time period, the normalized daily mean PM2zs concentrations at the Hilo

and Mountain View sites are shown in Figure 3-8. These datasets also have a relative
large correlation “r’ value of approximately 0.57. A common source for both SO2 and
PMz:s is indicated by the plots of these data sets for Hilo (Fig. 3-9) and Mountain View

(Fig. 3-10). The “r’ value for Hilo and Mountain View are 0.42 and 0.51, respectively.

While normalized daily mean plots are helpful in identifying a possible common pollution
source(s) for monitoring sites located different distances away from that source(s),
normalization can mask the very large magnitude of the pollutant levels that are
impacting those sites. This is illustrated by a plot of the daily maximum SO:
concentrations at Hilo and Mountain View (Fig. 3-11). For Hilo, these values frequently
approach and exceed 200 ppb, and occasionally exceed 300 ppb. For Mountain View,
located closer to the Halema‘uma‘u vent, values occasionally occur in the range from
300 ppb to almost 700 ppb. In addition, this comparison of daily maximum SO2
concentrations has a relatively large correlation “r’ value of 0.58.
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Figure 3-7. Normalized Daily Mean SO, Concentrations at Mountain View (AQS ID

150012023) and Hilo (AQS ID = 150011006)
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Figure 3-9. Normalized Daily Mean SO, and PM. s Concentrations at

Hilo (AQS ID = 150011006)
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Figure 3-10. Normalized Daily Mean SO, and PM;s Concentrations at

150012023)

Mountain View (AQS ID
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Figure 3-11. Daily Maximum SO, Concentrations at Mountain View (AQS ID = 150012023) and

= 150011006)

Hilo (AQS ID
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3.2.4 SO0O2 and PM2zs concentrations at Pahala and Ocean View — Southwest of the
Halema‘uma‘u vent

The Kilauea volcano has been recognized as the source of Kona PM2.s exceedances for
the period from 2011 through 2013 (Refs. 4, 5). These elevated PM2.s concentrations
result from transport and chemical transformation of SOz into PM2.s as the plume travels
clockwise around the bottom of the island impacting areas such as Pahala and Ocean
View.

For the three-year period from 2012 through 2014, the normalized daily mean SO2
concentrations at the Pahala (AQS ID = 150012016) and Ocean View (AQS ID =
150012020) sites are shown in Figure 3-14. The distance between the Pahala and
Ocean View monitoring sites is approximately 33 kilometers (22 miles); the actual
transport distance clockwise around the bottom of the island would be significantly
larger. The datasets have a correlation “r’ value of approximately 0.32. This “r” value is
much less than the 0.67 reference value associated with the HAVO-OB (AQS ID =
150010007) and HAVO-VC (AQS ID = 150010005) datasets monitoring SO2 near the
Halema‘uma‘u vent. This is not surprising considering the actual transport distance and
the complexity of the meteorology (e.g., diurnal winds; see Ref. 5).

As discussed previously, while normalized daily mean plots are helpful in identifying a
possible common pollution source(s) for monitoring sites located different distances
away from that source(s), normalization can mask the very large magnitude of the
pollutant levels that are impacting those sites. This is illustrated by a plot of the daily
maximum SOz concentrations at Pahala and Ocean View (Fig. 3-13). For Pahala, these
values frequently approach and exceed 500 ppb, and exceed 1000 ppb on two
occasions. For Ocean View, located further from the Halema‘uma‘u vent, values
frequently approach and exceed 300 ppb, and exceed 1000 ppb on three occasions.
This comparison of daily maximum SO2 concentrations has a correlation “r’ value of
0.26.
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Figure 3-12. Normalized Daily Mean SO, Concentrations at Ocean View (AQS ID

150012020) and Pahala (AQS ID = 150012016)
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Figure 3-13. Daily Maximum SO, Concentrations at Ocean View (AQS ID

50012020) and Pahala (AQS ID = 150012016)
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3.2.5 SO0:2 concentration and wind direction at Hilo & Mountain View, and local power
plant electricity generation

Due to the existence of power plants which burn sulfur containing fuel oil in the vicinity
of the Hilo and Mountain View monitoring stations, additional analysis was performed
with respect to the hourly SO2 concentrations recorded at these sites. This analysis
examined:

e The correspondence between SO2 concentration and seasonal periods of trade
winds and non-trade winds.

e The correspondence between SO2 concentration and wind direction during
periods of trade winds and non-trade winds.

e The time-dependent electricity generation from local oil burning units in the
vicinity of the monitoring stations.

e The correspondence between SO2 concentration and Kilauea summit winds.

3.2.5.1 The correspondence between SO2 concentration and seasonal periods of trade
winds and non-trade winds

For the 2012-2014 period examined, the monthly mean and maximum SO:
concentrations associated with the Hilo and Mountain View monitors were compared.
These results are presented in Figures 3-14 (mean) and 3-15 (maximum), and show
that there is both a significant correlation (“r’) between measured concentrations at the
two sites, and there is a strong seasonal component to the SOz concentration values.

The monthly mean and maximum correlation values from a comparison of Hilo and
Mountain View monitoring data are approximately 0.938 and 0.684, respectively. Note
that the monthly values were calculated by collecting all concentration measurements
associated with each of the 12 months in a calendar year and then computing the mean
and maximum values. These large correlation values provide additional validation for
the hypothesis that a common emission source is responsible for SOz concentration
levels measured by these monitors. The fact that the correlation associated with the
monthly mean is very nearly unity indicates that a common emission source is
responsible for much more than just those measured concentrations of large magnitude.

The strong seasonal component in the monthly mean and maximum SO:
concentrations are indicated by the relatively low SOz levels during the May through
September (months 5 through 9 in the figures) period associated with trade winds.
Figure 3-15 shows that the Hilo monitor did not measure any SO2 hourly concentrations
in excess of the 75 ppb NAAQS during this three year period.
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Monthly Mean Pollutant Results: 2012 - 2014

Site DataSourceReferenceID | AQSParameterDescription | MeasureUnitName
Hilo 150011006424011 {Sulfur dioxide} {Parts per billion}
Mountain View 150012023424011 {Sulfur dioxide} {Parts per billion}
Correlation = 0.93776
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Figure 3-14. 2012-2014 Monthly Mean SO Concentrations at Hilo (AQS ID = 50011006)
and Mountain View (AQS ID = 150012023)

Monthly Maximum Pollutant Results: 2012 - 2014
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Site DataSourceReferenceID | AQSParameterDescription | MeasureUnitName
Hilo 150011006424011 {Sulfur dioxide} {Parts per billion}
Mountain View 150012023424011 {Sulfur dioxide} {Parts per billion}
Correlation = 0.684024
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Figure 3-15. 2012-2014 Monthly Maximum SO, Concentrations at Hilo (AQS ID = 50011006)
and Mountain View (AQS ID = 150012023)
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3.2.5.2 The correspondence between SO2 concentration and wind direction during
periods of trade winds and non-trade winds

In this this section, hourly measured SOz concentrations and wind direction at Hilo and
Mountain View monitoring sites are combined and analyzed. Monitoring data taken
during trade wind months versus non-trade wind months are contrasted, and the
significance of the diurnal character of the winds in this region is explained.

As discussed in Section 2.2, predominant wind conditions are very important in
determining the transport of volcanic SO2. The Western Regional Climate Center (Ref.
13) quantified and discussed these predominant wind conditions in the statements
below. This information indicates that trade wind months will have periods where the
trade winds do not blow, and non-trade wind months include significant periods when
the trade winds do blow. It also discusses influences that force the transformation of
relatively constant winds approaching Hawaii into the diurnal wind patterns that exist at
the Hilo and Mountain View monitoring sites.

e “This brings the heart of the trade winds across Hawaii during the period May
through September when the trades are prevalent 80 to 95 percent of the time.
From October through April, Hawaii is located to the north of the heart of the
trade winds. Nevertheless, the trades still blow across the islands much of the
time, though with a frequency that has decreased to 50 to 80 percent in terms of
average monthly values.”

e “As in all mountainous areas, the wind patterns in Hawaii are exceedingly
complex. Though the trade winds are fairly constant in speed and blow a high
percentage of the time across the adjacent water and onto the islands, the
relatively uniform trade-wind flow is distorted and disrupted by the mountains,
hills, and valleys. In additions, there are local wind regimes may either reinforce
or oppose the general flow of air depending on the local circumstances.”

The wind roses for Hilo (MesoWest ID = AN154) and Mountain View (MesoWest ID =
AN811) for 2012-2014 are shown in Figure 3-16 on the left and right, respectively. For
Hilo, the winds are predominantly from the west and northeast, and limited to about a 30
degree arc on both sides. For Mountain View, while the general directions are the
same, the arcs are about 90 degrees from the west and 75 degrees from the northeast.
When the wind directions are examined on an hourly basis (see Appendix A), the
diurnal character of the winds is evident. For Hilo (Figs. A-1 to A-4), winds approach
from the west beginning at about 1900 hours and then transition to approaching from
the northeast at about 1000 hours. For Mountain View (Figs. A-5 to A-8) winds
approach from the west beginning at about 2000 hours and then transition to
approaching from the north at about 0900 and then northeast at about 1100.

The presence of year round diurnal winds establishes a transport mechanism that can

carry persistent pollutants from their direction of origin, over a monitor at one point in the
day, and then back again after the wind direction reverses later in time. In the case of
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large area plumes containing SOz, such as are typical of Kilauea emissions, this will
generally result in elevated SO2 measurements if winds at the Kilauea summit arrive

from southerly directions.

When hourly wind direction and coincident SO2 concentration data are combined, the
resulting pollution roses show the predominant SO2 impacts arrive from the west for Hilo
(Fig. 3-17) and southwest for Mountain View (Fig. 3-18). The fact that the local power
plants are situated to the east of the Hilo monitor, and to the northeast of Mountain View
monitor, and thus in the opposite direction to the predominant SO2 impacts, presents a
strong indication that the power plants are an unlikely source of the SOz impacting
either monitor.

All Hours & All Months All Hours & All Months

Data Info: Wisdroze Data Info: Windroze

Number of Datazers = 22427 Number of Datazers = 21648

.. first & last dataset (below); Directos =DRCT ® -. first & last dataset (below); Directos =DRCT

iD= ANTS4 SKNT mvs |DRCT ® |QFLG D= AN1S4 ID = ANS11 SKNT mvs |DRCT ® (QFLG ID = ANS11

ID=ANTSS SKNT mis |DRCT ® |GFLG 1D = AN1S4

.. complete datazet (below)

ags: O 15°

Figure 3-16. 2012-2014 Wind Rose at Hilo (left; MesoWest ID = AN154) and
Mountain View (right; MesoWest ID = AN811)

The pollution roses presented in Figures 3-17 and 3-18 present the integrated impact of
hourly SO2 measurements. However, since the 1-hour SO2 NAAQS is based on hourly
monitoring values and not cumulative ones, a basic examination of the statistics
associated with the data was performed. For each monitoring location, each 15 degree
wind direction, trade wind and non-trade wind months, and SOz concentration
associated with the mean and values associated with the 0.25 quantile, 0.50 quantile,
0.75 quantile, 0.90 quantile, 0.98 quantile, 0.99 quantile, and 1.00 quantile were
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evaluated. Where a 0.00 quantile would represent the minimum value in the dataset,
the 0.50 quantile represents the median, and the 1.00 quantile represents the
maximum.

The pollution roses associated with the mean SO2 concentrations for trade wind months
for Hilo and Mountain View monitors are presented in Figures 3-19 and 3-20,
respectively. The SOz concentrations for non-trade wind months for Hilo and Mountain
View are presented in Figures 3-21 and 3-22, respectively. For both monitoring
locations, and both trade wind and non-trade wind datasets, the mean SOz
concentrations arriving from the southerly directions tend to be larger than those arriving
from northerly directions. For the Hilo monitor during trade wind months, the mean SO:
concentration associated with winds arriving from the east, from the direction of the
HELCO Hill and Shipman power generation facilities, appear to be about 0.5 ppb larger
than those arriving from the west (see Fig. 3-19).
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All Hours & All Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Pollution Windrose

Number of Datasets = 21569

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154 [ Poll. Con.
{2012,1,1,1,0,0} |

ID = AN154 'DRCT ° | Poll. Con.
{2014, 12, 31, 15, 0, 0.}

... complete dataset (below)

285°

270°

255°\"

Figure 3-17. 2012-2014 SO, Pollution Rose at Hilo
(AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & All Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Pollution Windrose
Number of Datasets = 21060
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 I
{2014, 12, 31, 23, 0, 0.}

Figure 3-18. 2012-2014 SO; Pollution Rose at Mountain View
(AQS ID = 150012023, MesoWest ID = AN811)
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All Hours & Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Number of Datasets = 8851

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154 Poll. Con.
{2012,5,1,0,0,0.} 0.3

ID = AN154 Poll. Con.
{2014, 9, 30, 23,0, 0.} 0.9

... complete dataset (below)

Figure 3-19. 2012-2014 SO, Mean Pollution Rose at Hilo during Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Number of Datasets = 8526

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 Poll. Con.

{2012,5,1,0,0,0.} 0.9
ID = AN811 Poll. Con.
{2014, 9, 30, 19,0, 0.} 0
... complete dataset (below)

Figure 3-20. 2012-2014 SO, Mean Pollution Rose at Mountain View during Trade Wind Months
(AQS ID = 150012023, MesoWest ID = AN811)
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All Hours & Non Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Number of Datasets = 12718
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154 Poll. Con.
{2012,1,1,1, 0,0 11

ID = AN154 Poll. Con.
{2014, 12, 31, 15, 0, 0.} 3.9

... complete dataset (below)

180°

Figure 3-21. 2012-2014 SO, Mean Pollution Rose at Hilo during Non-Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)

61




All Hours & Non Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Number of Datasets = 12534

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 Poll. Con.
{2012,1,1,3,0,0.} 1.6
ID = AN811 Poll. Con.
{2014, 12, 31, 23, 0, 0.} 0.8

... complete dataset (helow)

Figure 3-22. 2012-2014 SO, Mean Pollution Rose at Mountain View during Non-Trade Wind
Months (AQS ID = 150012023, MesoWest ID = AN811)
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For Mountain View during trade wind months, the mean SO2 concentration associated
with winds arriving from the west tend to be larger than those from the east (Fig. 3-20).
For both Hilo (Fig. 3-21) and Mountain View (Fig. 3-22) during non-trade wind months,
the mean SO2 concentrations associated with winds arriving from the west tend to be
larger than those arriving from the east. Overall, the larger mean SO2 concentrations
arriving from the south at both monitoring stations are consistent with the impact of
volcanic SOz from the Kilauea vents.

The quantile SO:2 pollution rose plots for Hilo and Mountain View during trade wind
months are presented in Appendix B. Those associated with non-trade wind months
are presented in Appendix C. The quantile values examined were 0.25, 0.50, 0.75,
0.90, 0.98, 0.99, and 1.00.

For the Hilo monitor (AQS ID = 150011006, MesoWest ID = AN154) during trade wind
months, for quantile values 0.25 (figure B-1), 0.50 (Figure B-2), 0.75 (Figure B-3), 0.9
(Figure B-4), 0.98 (Figure B-5), and 0.99 (Figure B-6), the SO2 concentrations
approaching from the east appear to be larger than those approaching from the west.
The magnitude grows from about 0.5 ppb to about 2 ppb. With the exception of the
1.00 quantile (Figure B-7), the largest SO2 concentrations arrive from the south. For the
1.00 quantile, the largest SO2 concentration arrives from the west, the second largest
arrives from the east, and the third largest arrives from the north. Since the east and
west directions are also associated with prominent directions in the wind rose (Fig. 3-16,
left), these values seem consistent with transport of volcanic SOz; relatively rare
elevated SOz: levels from the volcano transported along the most frequent wind
pathways. It should be noted again that none of these concentrations exceeded the
1-hour SO2 NAAQS of 75 ppb. The maximum value was approximately 51 ppb.

For the Mountain View monitor (AQS ID = 150012023, MesoWest ID = AN811) during
trade wind months, all quantile values (Figs. B-8 through B-14), the SO2 concentrations
approaching from the south are significantly larger than those approaching from the
north. For quantile values 0.25 (Fig. B-8), 0.50 (Fig. B-9), 0.75 (Fig. B-10), 0.9 (Fig. B-
11), 0.98 (Fig. B-12), and 0.99 (Fig. B-13), the SO2 concentrations from winds
approaching from the north never exceed the 1-hour SO2 NAAQS of 75 ppb. For the
1.00 quantile (Fig. B-14), the largest SOz concentration arrives from the southwest, the
second largest arrives from the northeast. Since west and northeast directions are also
associated with prominent directions in the wind rose (Fig. 3-20, right), these values
seem consistent with transport of volcanic SO2. As with the Hilo case above, elevated
SO:2 levels from the volcano transported along the most frequent wind pathways are
relatively rare. The maximum value was approximately 248 ppb.

For the Hilo monitor (AQS ID = 150011006, MesoWest ID = AN154) during non-trade
wind months, for quantile values 0.25 (Fig. C-1), 0.50 (Fig. C-2), and 0.75 (Fig. C-3), the
SOz concentrations approaching from the east appear to be larger than those
approaching from the west. The magnitude grows from about 0.5 ppb to about 1 ppb.
For the 0.75 quantile and up (Figs. C-3 through C-8), the largest SO2 concentrations
arrive from the south. Since the magnitude range for 0.75 quantile has a maximum of
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about 5 ppb, the quantile plots show that the largest SOz concentrations approach from
the direction of the volcano. The maximum concentration (Fig. C-7) was approximately
331 ppb.

For the Mountain View monitor (AQS ID = 150012023, MesoWest ID = AN811) during
non-trade wind months, all quantile values (Figs. C-8 through C-14), the SO2
concentrations approaching from the south are significantly larger than those
approaching from the north. The largest SOz concentration (Fig. C-14), approximately
691 ppb, arrives from the southwest. This 1.00 quantile plot (Fig. C-14) is the only one
of the 7 plots that shows an exceedance of the 1-hour NAAQS (75 ppb) coming from
the northerly direction. Since west and northeast directions are also associated with
prominent directions in the wind rose (Fig. 3-20, right), these value seem consistent with
transport of volcanic SOx.

For the Hilo monitor (AQS ID = 150011006, MesoWest ID = AN154), there were 5 days
during the 3 year period where SOz concentrations greater than 75 ppb approached
from a northerly direction. Figures C-15 through C-19 show all daily SO2 concentrations
greater than 75 ppb with matching local wind data for these 5 days. Only Figure C-19
indicates a single SO2 concentration greater than 75 ppb approaching from the east (the
general direction of local anthropogenic sources), and that day has 6 measurements
greater than 75 ppb approaching from the West (consistent with a volcanic origin). In all
cases, the daily pollutant measurements included SO2 concentrations that approached
from the west, and thus consistent with a large SO2 mass of volcanic origin transported
by the local diurnal winds.

For the Mountain View monitor (AQS ID = 150012023, MesoWest ID = AN811), there
were 7 days during the 3 year period where SO2 concentrations greater than 75 ppb
approached from a northerly direction. Figures C-20 through C-26 show all daily SOz
concentrations greater than 75 ppb with matching local wind data for these 7 days.
Figures C-20 through C-25 indicate SO2 concentrations greater than 75 ppb
approaching from the north, and those days also have measurements greater than 75
ppb approaching from the south (consistent with a volcanic origin). For Figure C-26,
there is only one elevated hourly measurement, and it approaches from within a few
degrees of west. In 6 of the 7 cases, the daily pollutant measurements included SO2
concentrations that also approached from the southerly direction, and thus consistent
with a large SO2 mass of volcanic origin transported by the local diurnal winds. In the
seventh case (Fig. C-26), the wind approached from the west, just a few degrees from
approaching from a southerly direction, and is also consistent with transport of SO2 of
volcanic origin.

Note that these datasets are further examined with respect to wind direction at the

Kilauea summit in Sections 3.2.5.4 and 3.2.5.5 to document the likely origin of elevated
SO2 measurements at Hilo and Mountain View.
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The results of the wind direction and SO2 monitoring analysis presented in this section
indicate significant relationships between wind direction, SO2 concentration, and trade
wind versus non-trade wind month periods.

e Generally, the highest SO2 concentrations approach from southerly directions
consistent with a volcanic source. For the few cases where SOz concentrations
greater than 75 ppb approached from a northerly direction, an additional review
confirmed that those measurements were consistent with SO2 from the Kilauea
volcano.

e Without exception, the trade wind months have significantly lower mean and
maximum SOz concentrations than those during non-trade wind months. This is
consistent with a volcanic source located to the south of the monitoring stations.

e For the small number of cases, possible non-volcanic origin is only indicated for
small concentration differences of a few ppb, and thus not contributory to 1-hour
SO2 NAAQS violations. However, since this approach only compares the
concentrations associated with wind directions for the various quantiles, this
estimate is not expected to be conservative. An alternative approach is
discussed in Section 3.2.5.5.

3.2.5.3 The time-dependent electricity generation from local oil burning units in the
vicinity of the monitoring stations

As shown in figure 3-1, the HELCO Hill and Shipman power generation facilities, which
historically have combusted primarily sulfur containing residual oil, are located to the
east of the Hilo monitor (AQS ID = 150011006). HELCO Puna power generation facility
is located to the northeast of the Mountain View monitor (AQS ID = 150012023) and has
the same fuel characteristics as the Hill and Shipman plants.

While the results of section 3.2.5.2 failed to indicate a significant SO2 concentration
likely originating from the directions associated with these power generation facilities,
they did indicate a significant difference in SO2 concentration measured during trade
wind months (e.g., May through September) versus non trade wind months (e.g.,
October through April). In order to more conclusively rule out these power generation
facilities as contributors to 1-hour SO2 NAAQS violations, seasonal power generation of
the SO2 emitting combustion units from these three facilities were examined.

The annual SO2 emissions associated with combustion units from these facilities for
calendar years 2012-2014 was prepared from facility annual pollutant emissions
reports. This information was evaluated and used to identify the facilities and units that
emit relatively non-trivial levels of SO2. The results are presented in Table 3-2 and
show that only HELCO Hill Boilers 5 and 6 and HELCO Puna Boiler 1 emit relatively
non-trivial levels of SO2. Deactivated units from HELCO Shipman and all other
insignificant combustion units associated with HELCO Hill and HELCO Puna combined
to emit a total of approximately 12 tons of SO2 over the three year period. The Hill and
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Puna “Units Excluded” operated infrequently for a few hours at a time. The Shipman
units only operated in 2012 and similar operation would be expected. While the
operation of these units could boost hourly SO2 emissions for a few hours, it would not
raise the daily average values significantly.

Facility Units Included SO, (Ton) Units Excluded SO, (Ton)

Hill Boilers 5 & 6 5,444.2 | All other combustion units 0.41
Puna Boiler 1 2,218.5 | All other combustion units 4.13
Shipman None 0.0 | All combustion units 7.63
Total 7,662.7 12.17

Table 3-2. 2012-2014 Total SO, emissions from combustion units at HELCO Hill, Puna, and
Shipman facilities; “Excluded” combustion units were deemed insignificant with respect to
potential SO, NAAQS violations.

Hourly power generation data provided by the facilities (ref. 14) associated with the
three combustion units that emit relatively non-trivial levels of SO2 were examined for
possible correspondence with the trade wind versus non-trade wind. For the HELCO
Hill boilers, gross power generation data was provided. For the Puna boiler, net power
generation was provided.

The use of power generation as a surrogate for SO2 emissions was selected as a first
order screening tool. While fuel sulfur content, combustion efficiency as a function of
power generation, and the used of net power for the Puna boiler would be expected to
result in there being an imperfect proportionality between hourly power generation and
SO:2 emission, these factors are small compared to the significant seasonal differences
reported in section 3.2.5.2, and thus appropriate for this screening effort.

Figures 3-23, 3-24, and 3-25 show the daily average power generation throughout the
2012-2014 period. No significant seasonal power generation trend is evident that would
be consistent with the very large seasonal SO: differences that were discussed in
Sections 3.2.5.1 and 3.2.5.2. Periods of low and high power generation occur in both
trade wind and non-trade wind months. Since the local winds maintain relatively
constant diurnal characteristics throughout the year (Figures A-1 through A-8), local
winds coupled with relatively constant SO2 emissions from local power generation
facilities is a very unlikely contributor to these seasonal differences. For this reason,
higher fidelity examination of power generation emissions is not needed.
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HECO Daily Average Power Generation: 2012
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HECO Daily Average Power Generation: 2013
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HECO Daily Average Power Generation: 2014
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Figure 3-25. 2014 Daily Average HELCO Hill (Boilers 5 & 6) and HELCO Puna (Boiler 1)
Power Generation

3.2.5.4 The correspondence between Hilo and Mountain View SOz concentration and
Kilauea summit winds

Figures 3-2, 3-3, and 3-4 show the significant correspondence between SO
concentrations at the HAVO-VC (AQS ID = 150010005), HAVO-OB (AQS ID =
150010007), Hilo (150011006) and Mountain View (150012023) monitors. A simple
pollutant transport model for SOz emitted from the Kilauea volcano summit to impact
these DOH monitors presumes Kilauea summit winds arriving from the south would
presume introduction of SOz into the general area of the DOH monitors where it would
be transported by the area’s local diurnal winds. The persistence of SO2 from the
Kilauea volcano is discussed in Ref. 15. The reference discusses the SOz depletion
mechanisms (e.g., deposition, chemical reaction) and notes that Kilauea SO2 persists in
the environment for a range of 16 to 57 hours. It notes that "lifetimes are highest in
summer when cloud cover is smallest, and shorter for higher cloud fractions in spring
and autumn" and "On average, we find a mean SO: lifetime of 1.56 days, which is
consistent with previous studies."”

To test this simple model, wind direction from the HAVO-OB (AQS ID = 150010007)
was examined with respect to SO2 concentration measurements at the Hilo
(150011006) and Mountain View (150012023) monitors. For each day, the fraction of
summit winds that arrive from the south was calculated. These daily values were
plotted with the hourly SOz concentration measurements. Figures 3-26, 3-27, and 3-28
show the Hilo data for calendar years 2012, 2013, and 2014, respectively. Figures 3-
29, 3-30, and 3-31 show the Mountain View data for those same years.
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These six plots show the significant correspondence between elevated SO: levels
measured at Hilo and Mountain View and Kilauea summit winds arriving from the south.
SO:2 concentrations that do not appear to be associated with summit winds from the
south are generally less than 20 ppb.

Due to the 2+ day persistence of Kilauea SO2 during the summer months, and the
presence of significant emissions from the Kilauea rift zone vent, the source of the few
elevated SO2 monitored values not associated with Kilauea summit winds from the
south may still be associate with volcanic emissions. Pollutant monitoring at Hilo and
Mountain View does not include atomic and molecular species that could be used with
Positive Matrix Factorization (PMF; Ref. 16) to identify periods of elevated impact from
volcanic versus anthropogenic sources. Local winds are a second filter that can be
used to better quantify the magnitude of SO2 monitored values that would be consistent
with emissions from local anthropogenic sources. This analysis will be discussed in
section 3.2.5.5.

AQS DataSourceReferencelD: 150011006424011 NPS ABBR: HAVO-0B

City = Hilo
Pollutant = Sulfur dioxide
Units (Left) = Parts per billion

AIRS_SITE_CODE: 15-001-0007
SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Right) = Daily Wind Fraction from South
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Figure 3-26. 2012 Hourly SO, concentrations at Hilo (AQS ID = 150011006) and Daily Wind
Fraction from south at HAVO-OB (AQS ID = 150010007)
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AQS DataSourceReferencelD: 150011006424011 NPS ABBR: HAVO-0B
City = Hilo AIRS_SITE_CODE: 15-001-0007
Poll = Sulfur dioxid SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Left) = Parts per billion Units (Right) = Daily Wind Fraction from South
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Figure 3-27. 2013 Hourly SO, concentrations at Hilo (AQS ID = 150011006) and Daily Wind

Fraction from south at NPS HAVO-OB (AQS ID = 150010007)

AQS DataSourceReferencelD: 150011006424011 NPS ABBR: HAVO-0B

City = Hilo
Pollutant = Sulfur dioxide
Units (Left) = Parts per billion

AIRS_SITE_CODE: 15-001-0007
SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Right) = Daily Wind Fraction from South
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Figure 3-28. 2014 Hourly SO, concentrations at Hilo (AQS ID = 150011006) and Daily Wind
Fraction from south at HAVO-OB (AQS ID = 150010007)
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AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Polk = Sulfur dioxid
Units (Left) = Parts per billion

NPS ABBR: HAVO-0B
AIRS_SITE_CODE: 15-001-0007

SITE_NAME: Hawaii Volcanoes National Park - Observatory

Units (Right) = Daily Wind Fraction from South
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Figure 3-29. 2012 Hourly SO, concentrations at Mountain View (AQS ID = 150012023) and
Daily Wind Fraction from south at HAVO-OB (AQS ID = 150010007)

AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Pollutant = Sulfur dioxid
Units (Left) = Parts per billion

NPS ABBR: HAVO-0B
AIRS_SITE_CODE: 15-001-0007

SITE_NAME: Hawaii Volcanoes National Park - Observatory

Units (Right) = Daily Wind Fraction from South
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Figure 3-30. 2013 Hourly SO, concentrations at Mountain View (AQS ID = 150012023) and
Daily Wind Fraction from south at HAVO-OB (AQS ID = 150010007)
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AQS DataSourceReferencelD: 150012023424011 NPS ABBR: HAVO-0B

City = Mountain View AIRS_SITE_CODE: 15-001-0007
Pollutant = Sulfur dioxide SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Left) = Parts per billion Units (Right) = Daily Wind Fraction from South
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Figure 3-31. 2014 Hourly SO, concentrations at Mountain View (AQS ID = 150012023) and
Daily Wind Fraction from south at HAVO-OB (AQS ID = 150010007)

3.2.5.5 Simplistic effort to quantify the magnitude of SO2 monitored values consistent
with emissions from local anthropogenic sources

Based on the 2012-2014 data, the maximum SOz concentration measurements
consistent with non-Kilauea summit volcanic emissions for Hilo and Mountain View are
15.8 ppb and 12.3 ppb, respectively. The analysis approach and results are discussed
below.

This effort selected candidate SO2 monitored values from the 2012-2014 Hilo (AQS ID =
150011006) and Mountain View (AQS ID = 150012023) data sets that were less likely to
be associated with transport of SO2 from the Kilauea summit. The simplistic approach
involved two steps. The first step was to consider all hourly concentration
measurements that arrived during hours when summit winds (as measured at the
HAVO-0OB) were not from the south (volcano is southwest of the Hilo and Mountain
View stations) for the measurement day as well as for the preceding 24 hours. The
second step was to also require that the local winds arrived from the general direction of
local anthropogenic sources for power plants located to the east of the station that could
affect concentrations recorded. For Hilo, only local winds from the east (compass
heading angles 0 - 180) were considered. For Mountain View, only local winds from the
north (compass heading angles 0 — 90 plus 270 — 360) were considered for the power
plants located to the north that could affect concentrations at this station.
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For Hilo, this two-step approach resulted in a maximum SO:2 concentration of 15.8 ppb
for this 3 year period (see Table 3-3) which included 1,381, 1,300, and 961 SO
concentration measurements in 2012, 2013, and 2014, respectively.

Year 2012 2013 2014
24+ hours NPS winds from north: count hours 5,644 4,293 3,551
Associated maximum SO.in ppb at Hilo Station 15.8 54.8 16.5
with local winds from east: count hours (see note a) 1,381 1,300 961
Associated maximum SO, in ppb at Hilo Station (see note b) 15.8 9.9 13.6

a: Hours associated with wind at NPS from north and wind at Hilo station from east.

b: Concentrations associated with winds in note a.

Table 3-3. Maximum Hilo (AQS ID = 150011006) SO, Concentration Measurements consistent
with non-Kilauea Summit emissions based on simplistic effort

For Mountain View, the two-step approach resulted in a maximum SOz concentration of
72.4 ppb for this 3 year period (see Table 3-4) which included 3,954, 3,513, and 2,667
SOz2 concentration measurements in 2012, 2013, and 2014, respectively. Upon closer
examination, it is seen that the Mountain View SOz monitoring values for August 19,
2014 at 12:00, 13:00, and 15:00 Hawaii Standard Time (HST) are 20.2 ppb, 9.7 ppb,
and 72.4 ppb, respectively. After further review, all three of these measurements are
believed to be most likely associated with SO2 emissions from the Kilauea volcano. The
rationale for this conclusion is discussed below. When the three suspect hours are
removed, the maximum SO2 concentration is 12.3 ppb for this 3 year period.

e While the winds at the HAVO-OB (AQS ID = 150010007) for the 24 hours
preceding these measurements are from the north, they are missing from August
8, 2014 through August 18, 2014 at 10:00 HST. If the requirement for 24 hours
of sustained winds from the North would have been increased to 40 hours, none
of three suspect hours would have been included in the set of valid data. This
period for exclusion is within the 57 hour Kilauea SO:2 lifetime documented in
Reference 15.

e The fact that there were three elevated SO2 measurements (20.2 ppb, 9.7 ppb,
and 72.4 ppb) over a four hour period does not appear to be consistent with a
local SO2 source whose impact was magnified by an uncommon coupling of
complex terrain and wind. On the other hand, it appears to be consistent with a
large and persistent SO2 mass of volcanic origin.

e The winds at the HAVO-OB (AQS ID = 150010007) on the day following the
suspect measurements include 3 measurements (August 20, 2014 at 10:00,
11:00, and 12:00 HST) of winds from the south (107, 119, and 118 degrees).
This indicates that the summit winds near the observatory include winds from the
south at approximately the same time as the suspect SO2 measurements.

e The gross power generation from the local power plant was reviewed and did not
indicate any anomalous increases.
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¢ Note that the winds at the HAVO-VC (AQS ID = 150010005) were also reviewed.
This dataset included data for August 9, 2014 through August 20, 2014 and did
not include winds from the south for the days preceding the suspect
measurements. However, this dataset also only had one hourly wind
measurement for August 20, 2014 that indicated winds from the south (94
degrees). As such, itis not believed to be a replacement for the missing data
from the HAVO-OB site.

Note that these maximum values may still be due to Kilauea volcano emissions from
either the summit or rift zone. With only a few discrete wind monitoring sites, and
without time accurate speciated pollutant data, it is not clear that there is a robust
means to estimate local anthropogenic SOz impacts without significant uncertainty. The
approach discussed here would be expected to be biased towards including SO2 of
volcanic origin. The Hilo and Mountain View data associated with this discussion is
included in Appendices F and G, respectively.

Year 2012 2013 2014
24+ hours NPS winds from north: count hours 5,642 4,318 3,255
Associated maximum SO-in ppb at Mountain View Station 12.0 32.4 72.4
with local winds from north: count hours (see note a) 3,954 3,513 2,667
Associated maximum SO in ppb with local winds from north 7.4 12.3 72.4
Also exclude three SO, concentration measurements likely N/A N/A 2,664
associated with the Kilauea volcano: count hours
Associated maximum SO-in ppb with local winds from north N/A N/A 8.9
Excluded: August 19, 2014, 12:00 HST SO, (ppb) N/A N/A 20.2
Excluded: August 19, 2014, 13:00 HST SO, (ppb) N/A N/A 9.7
Excluded: August 19, 2014, 15:00 HST SO, (ppb) N/A N/A 72.4

a: Hours associated with wind at NPS from north and wind at Mountain View station from north

b: Concentrations associated with winds in note a.

Table 3-4. Maximum Mountain View (AQS ID = 150012023) SO, Concentration Measurements
consistent with non-Kilauea Summit emissions based on simplistic effort

3.2.6 Discussion and Conclusion

The results of this analysis show that high SOz concentrations measured at the Hilo,

Mountain View, Pahala, and Ocean View monitors are the result of SO2 released from
the volcano’s Halema‘uma‘u and Pu‘u O‘o vents, with the majority of the impact likely
due to Halema‘uma‘u emissions due to their relative emission magnitudes (Fig. 2-15).

e Daily mean SOz concentrations for calendar years 2012-2014 at Halema‘uma‘u
correlate well with those at Mountain View (e.g., “r’ = 0.63; Fig. 3-3) and Hilo
(e.g., “r" = 0.53; Fig. 3-4); a summary of the correlations presented in this
document is given in Table 3-3 of section 3.2.6. This is consistent with transport
of SO2 emitted from the summit of the Kilauea volcano to the NPS service
monitors located to the north of the emission source and continuing in the
northerly direction to the Hilo and Mountain View monitors. Additional results
and discussion are presented in section 3.2.1.
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When SO2 concentrations at Pahala are high relative to their average values,
SO:2 concentrations at Hilo and Mountain View tend not to be high relative to their
average values (Fig. 3-5 and 3-6). Conversely, when SOz concentrations at Hilo
and Mountain View are high relative to their average values, SO2 concentrations
at Pahala tend not be high relative to their average values. This characteristic
manifests itself also as a negative correlation between monitor values at Pahala
compared to Mountain View (“r’ = -0.21; Fig. 3-5) and Hilo (“r’=-0.17; Fig. 3-6);
this tendency was also noted in Ref. 6. These results are consistent with periods
of trade winds tending to transport Kilauea summit volcano SOz emissions
towards Pahala and periods of non-trade winds tending to transport them to Hilo
and Mountain View. Additional results and discussion are presented in section
3.2.2.

SO:2 concentrations at Mountain View correlate well with those at Hilo. Daily
mean SOz concentrations have an “r” correlation value of 0.70 (Fig. 3-9). This
correlation is similar in value to that for SO2 between the two NPS monitors (“r’ =
0.67; Fig. 3-2), and appears to be a significant indication of a common large SO2
emission source impacting both the Mountain View and Hilo monitors. Daily
maximum SOz concentrations have an “r’ correlation value of 0.58 (Fig. 3-11).
This large correlation associated with maximum values indicates that the
common large SO2 emission source is likely responsible for large SO2
concentration levels, as well as the mean levels. Due to the presence of SO2
emitting power generation facilities in the vicinity of the Hilo and Mountain View
monitors, additional analyses were performed that examined seasonal
concentration characteristics, the coupling of wind direct and SO2 concentration
data, and time dependent power plant power generation (as a surrogate for SO2
emissions). The associated results summarized below add additional strong
support for the conclusion that volcanic emissions are responsible for the
elevated SOz concentrations at Mountain View and Hilo. Additional results and
discussion are presented in sections 3.2.3 and 3.2.5.

o A significant dependence upon seasonal effects is observed when all
hourly SO2 concentration measurements for the three year period are
binned into the 12 calendar months. The resulting “r’ correlation value
associated with the 12 monthly mean values at the two sites is 0.94 (Fig.
3-14). The “r’ value associated with the 12 monthly maximum values is
0.68 (Fig. 3-15).

o The results of the wind direction and SO2 monitoring analysis indicate
significant relationships between wind direction, SO2 concentration, and
trade wind versus non-trade wind month periods. Almost without
exception, the highest SO2 concentrations approach from southerly
directions consistent with a volcanic source. For the small number of
exceptional cases, possible non-volcanic origin is only indicated for small
concentration differences of a few ppb, and thus not significant in
contributing to the 1-hour SO2 NAAQS violation. Without exception, the
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trade wind months have considerably lower mean and maximum SO:
concentrations than those during non-trade wind months. This is
consistent with a volcanic source located to the south of the monitoring
stations.

No seasonal power generation trend (Figs. 3-23, 3-24, and 3-25) is evident that
would be consistent with the very large season SO: differences (Figs. 3-14, 3-15,
3-26 through 3-31) that exist between trade wind months (May through
September) and non-trade wind months (October through April). Since the local
winds maintain relatively constant diurnal characteristics throughout the year
(Figs. A-1 through A-8), the coupling of local winds with SO2 emissions from local
sources such as the power generation facilities is a very unlikely contributor to
these seasonal differences.

o Based on the 2012-2014 data, the maximum SO2 concentration
measurements consistent with non-Kilauea summit volcanic emissions for
Hilo and Mountain View are 15.8 ppb and 12.3 ppb, respectively. The
analysis approach and results are discussed below. The approach,
discussed in Section 3.2.5.5, is not capable of discriminating between SO:2
of possible anthropogenic versus volcanic origin. For this reason, it is
believed to be a conservative estimate for local power generation impacts
over this three year period.

A significant correspondence is evident between elevated SO2 monitored levels
at Hilo and Mountain View and days when winds at the Kilauea summit arrive
from southerly directions (Figs. 3-26 through 3-31). This is consistent with
volcanic SO2 emissions from the Kilauea summit being transported to the north
and arrive from the south of Hilo and Mountain View areas.

SO:2 concentrations at Pahala correlate reasonably well with those at Ocean
View. The “r’ correlation values associated with daily mean and maximum SO2
concentrations are 0.34 (Fig. 3-12) and 0.26 (Fig. 3-13), respectively. While the
magnitude of these values is not as large as those associated with correlations
between Hilo and Mountain View, this is consistent with the complexity of the
transport path from Pahala to Ocean View. As discussed in Reference 5, SOz is
transported clockwise around the bottom of the island and up the leeward coast
to Kona. Throughout this process, diurnal winds move the SO2 containing air
mass out over the water and back inland. Throughout this process, SOz is
removed from the air mass through dilution processes (e.g. conversion to sulfate
particulates). While the lack of large “r’ correlation values for daily mean and
maximum SOz concentrations could be an indication of something other than
complexity in the transport process, the fact that there are no significant SO2
sources other than the volcano in the vicinity provides significant reassurance for
that conclusion. In addition, when the very large magnitude of the SO:2
concentration levels at Pahala (frequently more than 500 ppb to more than 1000
ppb) and Ocean View (frequently about 300 ppb to more than 1000 ppb) are
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considered, the Kilauea volcano is the only reasonable source. Additional results

and discussion are presented in section 3.2.4.

77

The hourly SO2 concentrations associated with the Hilo (AQS ID = 150011006),
Mountain View (AQS ID = 150012024), Pahala (AQS ID = 150012016), and Ocean
View (AQS ID = 150012020) sites were reviewed with respect to the winds at the
Kilauea summit measured at the HAVO-OB (AQS ID = 150010007). For Hilo and
Mountain View, if any measured winds from the HAVO-OB were from the south, all
DOH-CAB flagged measurements (e.g., those greater than or equal to 75.5 ppb) for that
day were concluded to be associated with volcanic emissions. For Pahala and Ocean
View, if any measured winds from the HAVO-OB were from the north, all flagged

Monitoring | Pollutant | Monitoring | Pollutant Statistics Correlation | Associated
Site 1 1 Site 2 2 "r") Figure
HVNP 5 SO, HVNP 7 SO, Daily Mean 0.67 Figure 3-2
HVNP 5 SO; MoLoain SO; Daily Mean 0.63 Figure 3-3
HVNP 5 SO, Hilo SO, Daily Mean 0.53 Figure 3-4
Mountain SO; Pahala SO; Daily Mean -0.21 Figure 3-5
View
Hilo SO, Pahala SO, Daily Mean -0.17 Figure 3-6
Mountain S0, Hilo S0, Daily Mean 0.70 Figure 3-7
View
Mountain PMas Hilo PMazs Daily Mean 0.57 Figure 3-8
View
Hilo SOz Hilo PM2s Daily Mean 0.42 Figure 3-9
Mountain Mountain . .
View SO, View PM2s Daily Mean 0.51 Figure 3-10
M?/“ig\t;“” SO Hilo SO, Daily Maximum 0.58 Figure 3-11
Ocean View SO:2 Pahala SO2 Daily Mean 0.32 Figure 3-12
Ocean View SO2 Pahala SO2 Daily Maximum 0.26 Figure 3-13
, Mountain 2012-2014 ,
Hilo SO, View SO, Monthly Mean 0.94 Figure 3-14
. 2012-2014
Hilo S0, Mountain S0, Monthly 0.68 Figure 3-25
View .
Maximum
Table 3-5. Summary of Pollutant Correlation Results
3.3  Examination of 2012-2014 SO:2 Flagged Days




measurements for that day were concluded to be associated with volcanic emission.
For Hilo and Mountain View datasets, an additional review step examined the local
hourly winds to exclude winds approaching from the direction of the Kilauea summit
(e.g. from the south). For all DOH flagged SO2 measurements, there were no cases
that were inconsistent with impacts from the Kilauea Summit. The data and associated
results are presented in Appendices F, G, H, and | for Hilo, Mountain View, Pahala, and
Ocean View, respectively.

3.3.1 Hilo

Appendices F1, F2, and F3 present the analysis results for 2012, 2013, and 2014 for
Hilo, respectively.

3.3.2 Mountain View

Appendices G1, G2, and G3 present the analysis results for 2012, 2013, and 2014 for
Mountain View, respectively. Appendices G4 and G5 present NPS summit wind data
associated with the discussion in Section 3.2.5.5.

3.3.1 Pahala

Appendices H1, H2, and H3 present the analysis results for 2012, 2013, and 2014 for
Pahala, respectively.

Figures 3-32, 3-33, and 3-34 show the anti-correlation between elevated SO2
measurements at Pahala and daily wind fraction from the south at the HAVO-OB for
2012, 2013, and 2014, respectively. The periods of lower SO2 concentrations are seen
to generally be associated with periods where daily winds at the Kilauea summit are
exclusively from the south, and thus blowing away from Pahala. These results are
consistent with elevated SO: levels resulting from the large volcanic SO2 emissions
from the Kilauea volcano.
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AQS DataSourceReferencelD: 150012016424011 NPS ABBR: HAVO-0B

City = Pahala AIRS_SITE_CODE: 15-001-0007
Polk = Sulfur dioxid SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Left) = Parts per billion Units (Right) = Daily Wind Fraction from South
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Figu’re 3-32. 2012 Hourly SO, concentrations at Pahala (AQS ID = 150012016) and Daily Wind
Fraction from south at HAVO-OB (AQS ID = 150010007)

AQS DataSourceReferencelD: 150012016424011 NPS ABBR: HAVO-0B

City = Pahala AIRS_SITE_CODE: 15-001-0007
Pollutant = Sulfur dioxide SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Left) = Parts per billion Units (Right) = Daily Wind Fraction from South
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Figure 3-33. 2013 Hourly SO, concentrations at Pahala (AQS ID = 150012016) and Daily Wind
Fraction from south at HAVO-OB (AQS ID = 150010007)
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AQS DataSourceReferencelD: 150012016424011 NPS ABBR: HAVO-0B

City = Pahala AIRS_SITE_CODE: 15-001-0007
Pollutant = Sulfur dioxide SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Left) = Parts per billion Units (Right) = Daily Wind Fraction from South
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Figure 3-34. 2014 Hourly SO, concentrations at Pahala (AQS ID = 150012016) and Daily Wind
Fraction from south at HAVO-OB (AQS ID = 150010007)

3.3.1 Ocean View

Appendices I1, 12, and 13 present the analysis results for 2012, 2013, and 2014 for
Ocean View, respectively.

Figures 3-35, 3-36, and 3-37 show the anti-correlation between elevated SO2
measurements at Pahala and daily wind fraction from the south at the HAVO-OB (AQS
ID = 150010007) for 2012, 2013, and 2014 respectively. The periods of lower SO2
concentrations are seen to generally be associated with periods where daily winds at
the Kilauea summit are exclusively from the south, and thus blowing away from the
transport path that would take them by Pahala and then counterclockwise around the
bottom of the island to Ocean View. These results are consistent with elevated SO2
levels due to extremely large volcanic SO2 emissions from the Kilauea volcano.
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AQS DataSourceReferencelD: 150012020424011 NPS ABBR: HAVO-0B

City = Hawaiian Ocean View AIRS_SITE_CODE: 15-001-0007
Polk = Sulfur dioxid SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Left) = Parts per billion Units (Right) = Daily Wind Fraction from South
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FigUre 3-35. 2012 Hourly SO, concentrations at Ocean View (AQS ID = 150012020) and Daily
Wind Fraction from south at HAVO-OB (AQS ID = 150010007)

AQS DataSourceReferencelD: 150012020424011 NPS ABBR: HAVO-0B

City = Hawaiian Ocean View AIRS_SITE_CODE: 15-001-0007
Pollutant = Sulfur dioxide SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Left) = Parts per billion Units (Right) = Daily Wind Fraction from South
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Figure 3-36. 2013 Hourly SO, concentrations at Ocean View (AQS ID = 150012020) and Daily
Wind Fraction from south at HAVO-OB (AQS ID = 150010007)
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AQS DataSourceReferencelD: 150012020424011
City = Hawaiian Ocean View
Polk = Sulfur dioxid
Units (Left) = Parts per billion

NPS ABBR: HAVO-0B
AIRS_SITE_CODE: 15-001-0007
SITE_NAME: Hawaii Volcanoes National Park - Observatory
Units (Right) = Daily Wind Fraction from South
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Figure 3-37. 2014 Hourly SO, concentrations at Ocean View (AQS ID = 150012020) and Daily
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Section 4. Not Reasonably Controllable or Preventable

The ongoing release of SOz from Kilauea volcano is the primary source contributing to
1-hour SOz concentration exceedances measured at Hilo, Mountain View, Ocean View,
and Pahala air monitoring stations from 2012 through 2014. Anthropogenic emissions
on the Big Island are significantly lower in comparison to those from the volcano.
Electric plants on the Hilo side of the island are the primary source of anthropogenic
SO:2 emissions; however, state energy programs are in place to reduce the need for
generating power from these sources and others statewide. Control and inspection
measures for SOz from the Hilo side facilities and other permitted sources on the island
are considered reasonable for minimizing emissions.

Emissions were evaluated for this exceptional event demonstration to address
exceedances of the 1-hour NAAQS for SOz of 75 ppb. Table 4-1 below provides
information on the air quality exceedances.

Air Monitoring Station SO2 Exceedances
Station AQS ID 1-hr 99t Percentile 3-Year 1-hr SO>
Concentration (ppb) Design Value | NAAQS (ppb)
2012 2013 2014 | (ppb)
Hilo 150011006 227.3 168.6 143.9 179.9
Mountain View 150012023 277 248.3 311.5 278.9 75
Ocean View 150012020 754.4 466.0 378.5 533.0
Pahala 150012016 935 756.8 | 443.6 711.8

Table 4-1. NAAQS Concentration Exceedances

Anthropogenic and biogenic emissions were evaluated from SOz sources on the Kona
and Hilo sides of the Big Island for comparison to SO2 emissions from Kilauea volcano.
Actual SOz emissions were quantified from stationary and temporary permitted sources,
mobile sources (including those from airports), biogenic fire, and anthropogenic fire.

Anthropogenic SOz emissions on the island are from human activities that include
stationary and temporary permitted sources, mobile sources, prescribed burning, and
agricultural burning. Stationary sources are fixed sources of air pollution such as power
plants and various commercial operations. Temporary sources on the island are
typically aggregate processing plants that move from one site to another.

Figure 4-1 shows the locations of stationary sources that are numbered for reference.
Stationary sources are also described further for the Kona side of island in paragraphs
4.1.1 and 4.6.1 and for the Hilo side in sections 4.2.1, 4.7.1.a, and 4.7.1.b. Airport
emissions, which include anthropogenic SOz from aircraft and portable ground support
equipment, are also identified in Figure 4-1. Airports are described further for the Kona
side of the island in Sections 4.1.3 and 4.6.3 and for the Hilo side in Sections 4.2.3 and
4.7.3. Additional anthropogenic SO2 emitters are mobile sources (other than those from
airports), prescribed burning, and agricultural burning. Additional information for mobile
sources is provided in Sections 4.3 and 4.8. Sections 4.4 and 4.9 provide further
information for anthropogenic sources of fire on the island.
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Figure 4-1. Stationary Permitted Sources on the Big Island
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Most anthropogenic SO2 emissions are on the Hilo side of the island from the
Kanoelehua Hill and Puna Generating Stations that are located in the vicinity of the Hilo
and Mountain View air monitoring stations. These sources are No. 27 (HELCO Hill) and
21 (HELCO Puna) in Figure 4-1. Anthropogenic SO2 emissions from these sources are
attributed mostly to fuel oil fired by boilers to provide steam to generate electricity.

Although a majority of anthropogenic SO2 emissions are from Kanoelehua Hill and Puna
Generating Stations, there are regulatory measures in place to significantly reduce SO2
emitted by these facilities. Among the control measures include Hawaii's aggressive
renewal energy and energy efficiency programs for mitigating GHGs that will reduce the
need to generate power from HELCO’s steam units. Amendments to HAR, Chapter 11-
60.1 were also finalized to include Subchapter 11, Greenhouse Gas Emissions that will
require these generating stations and others throughout the state to make reductions
through the air pollution control permit process. A 16% GHG cap is specified in the
HAR for large stationary sources with COze emissions at or above 100,000 TPY.
Measures to control GHGs reduce other pollutants including SOz by reducing the need
to burn fuel oil for generating power. Additional regulatory measures for reducing
emissions include PSD, Regional Haze FIP, NESHAP, and NSPS provisions. Table 4-1
below lists regulatory control measures for reducing SOz emissions from power plants
on the Hilo side of the island.

SO2 REDUCTION MEASURES FOR POWER PLANTS ON HILO SIDE OF ISLAND

Regulatory Measure Description of Emission Control Effective Date of Measure
Measures
Regional Haze FIP Total combined emissions limit for On and after December 31,

Kanoelehua Hill Generating Station (Hill 5 2018
and Hill 6), Puna Power Plant (Boiler 1),
and Shipman Power Plant (Units S-3 and
S-4) not to exceed 3,550 tons of SO2 per
year as the sum of the total for all five units
over a rolling 12 month period.

HAR, Subchapter 11, Greenhouse | In accordance with HELCO’s GHG January 1, 2020
Gas Emissions reduction plan received in June of 2015, a
total combined 16% GHG emission cap is
proposed for eleven affected facilities.
Kanoelehua Hill, Puna, and Shipman
Generating Plants are among the eleven
affected facilities with potential GHG
emissions above 100,000 TPY.

HAR, Subchapter 2, General Fuel sulfur content is limited to 2% by Existing Provision
Prohibitions weight, except for fossil fuel fired steam
generating units greater than 25 MW
capacity which are limited to a fuel sulfur
content of 0.5%

HAR, Subchapters 4 and 5, Provides BACT requirements for permitting | Existing Provision
General Requirements Title V and minor sources. BACT
determinations are made on a case by
case basis considering technical and
economic feasibility (see note a).
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SO2 REDUCTION MEASURES FOR POWER PLANTS ON HILO SIDE OF ISLAND

Regulatory Measure

Description of Emission Control
Measures

Effective Date of Measure

Hawaii's Renewable Portfolio
Standard (see note b)

Replace electric generated from burning
fossil fuel with renewable energy.
According to the 2014 Hawaii Electric Light
Power Supply Improvement Plan, the
preferred plan will use two non-fuel
resources (geothermal and wind) that will
allow reductions in dependence on fossil
fuels. A significant amount of solar
photovoltaic is also included in the
preferred plan.

10% renewable energy by
December 31, 2010

15% renewable energy by
December 31, 2015

25% by December 31, 2020
40% by December 31, 2030
100% by December 31, 2045

Hawaii’s Energy Efficiency
Portfolio Standard (see note b)

Increasing demand side energy efficiency
to reduce electric generation from fuel oil
combustion.

393 GWh electricity savings
by December 31, 2010
1,375 GWh electricity
savings by December 31,
2015

2,350 GWh electricity
savings by December 31,
2020

4,300 electricity savings by
December 31, 3030

PSD

Best available control technology for
emissions above 40 TPY threshold at new
major stationary sources or modification of
existing major stationary sources. Any
NSPS or NESHAP for the source category
is considered the floor level of control.

Existing Regulation

Hawaii has a fully approved
PSD program that has been
implemented since the
1980’s.

40 CFR, Part 60, NSPS, Subpart
GG, NSPS for Stationary Gas
Turbines

SOz emissions limit for CTs not to exceed
150 ppm

Fuel sulfur content limit for CTs not to
exceed 0.8%

Existing Regulation
Applies to facilities built after
October 3, 1977

40 CFR, Part 63, Subpart 227z,
NESHAP for Stationary
Reciprocating Internal Combustion

ULSD required for new and existing DEGs
with sulfur content not to exceed 0.0015%

ULSD is required on June 1,
2012 pursuant to 40 CFR
80.510

Engines

a: BACT for SOz does not typically apply to non-PSD facilities since maximum potential emissions from these
sources are usually below the BACT emissions threshold for SO2. Note that many of these sources use ULSD to
power equipment resulting in direct SOz reductions from a lower fuel sulfur content (< 15 ppm). The SOz
emissions from a majority of these sources are much lower than the 40 TPY BACT emissions threshold for SOz
as shown in Tables 4-10, 4-11, 4-13, and 4-14.

b: State implements requirements as a matter of State Law. Noncompliance penalty is at the discretion of the PUC

which can assess penalties.

Table 4-2. Regulatory Measures for Hilo Side Power Plants

Figure 4-2 shows that total combined SOz emissions from Kanoelehua Hill, Puna, and
Shipman Generating stations have decreased significantly over the past ten years.

The significant decrease occurs during the initial 2010 mandates of Hawaii’'s RPS and
EEPS. Note for 2014, there are no emissions from the Shipman plant because it has
been deactivated (not operating, but can restart if necessary). In 2012 and 2013, the
Shipman power plant emissions were 0.7 TPY for each year.
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SO, Emissions from Power Plants on Hilo Side of Island

6,000

5,000

4,000
3,000
2,000
1,000

0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

B Kanoelehua Hill SO2 (TPY) M Puna SO2 (TPY) M Shipman SO2 (TPY)

Figure 4-2. Hilo Side Power Plants Actual SO, Emissions

Figure 4-3 shows projected SO2 emissions based on information for the preferred plan
described in the 2014 Hawaii Electric Light Power Supply Improvement Plan (Ref. 17)
publication. The timeline of events for the preferred plan includes the decommissioning
(complete removal) of the Shipman facility in 2015 which is currently deactivated. Also,
according to the preferred plan, the Puna facility will be deactivated in 2018 and
decommissioned in 2020, Hill 5 will be deactivated in 2020 and decommissioned in
2022, and Hill 6 will be deactivated in 2022 and decommissioned in 2024.
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Projected SO, emissions form Hilo Side Power Plants
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Figure 4-3. Hilo Side Power Plants Projected SO, Emissions

Biogenic SO2 emissions from natural sources are due primarily to out-gassing of SOz
from the Kilauea volcano. Wildfire emissions are another biogenic source of SO2 on the
island; however, these sources of SO2 are much lower than that emitted by the volcano.
Measurements from USGS-HAVO estimated 2,140,183 TPY of SO2 was emitted by the
volcano in 2014. Information on new methods to measure SO2 from the volcano and
emission estimates are provided in Section 4.11. Based on information from Section
4.10, SOz emissions from wild fires account for less than 1% of the total biogenic SOz
emissions (wild fire plus volcanic SO2 emissions).

Please note that natural sources of emissions, including extremely high SO2from the
volcano, cannot be realistically controlled or prevented. Also, monitoring stations
recording SOz exceedances do not provide a distinction between natural and
anthropogenic sources. Therefore, emissions from sources on the Big Island were
evaluated to address criteria in 40 CFR 50.1j that defines an exceptional event.

4.1 SOz Sources on Kona Side of Big Island

4.1.1 Stationary Permitted Sources

Stationary permitted sources that emit SO2 were evaluated on the Kona side of the Big
Island. The Keahole Power Plant, with three (3) combustion turbine generators, is the
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largest SO2 source. Fuels used among sources evaluated include fuel oil No. 2, USLD,
LFG, LPG, and biomass. Stationary sources on the Kona side of the island are listed in
Table 4-3 and numbered 1 through 16 in Figure 4-1.

STATIONARY PERMITTED SOURCES ON KONA SIDE OF BIG ISLAND
No. | Facility Type Equipment Distance From Station (miles)
Hilo | Mountain | Ocean | Pahala
View View
1 Hamakua Macadamia | Macadamia 10.5 MMBtu/hr Boiler
Nut Company Nuts and 50.8 59.1 63.4 62.1
Chocolates
2 HELCO _\Nalmeq Electric _ Three 2.5 MW DEGs 43.2 50.9 61.9 578
Generating Station Generation
3 HELCO .Oull . Electric . 1.5 MW DEG 48.1 546 50.8 571
Generation Site Generation
4 ngfeulna Beach Prince | Resort 150 hp Boiler 49.9 56.1 60.5 57.9
5 BRE/Waikoloa, LLC Resort Egﬁ;ém MMBtu/hr 517 574 55.4 549
6 Edwin DelLuz Aggregate 660 TPH Screening Plant
Trucking and Gravel Processing with 660 kW DEG 45.0 50.8 53.3 501
7 Waste Management Aggregate 340 TPH Crushing and
of Hawaii, Inc. Processing Screening Plant with 300 | 50.6 56.5 53.4 53.0
hp DEG
8 West Hawaii Sanitary | Landfill Gas Collection and
Landfill Control System with 50.9 56.4 52.5 52.8
Flares
9 HELCO, Keahole Electric Two 20 MW CT, 18 MW
Generating Station Generation CT, Three 2.5 MW
DEGs, and 500 kW Black 59.1 62.4 457 502
Start DEG
10 Cellana, LLC Algae for Three 160 kW DEGs
Biodiesel 61.0 63.8 45.3 51.6
Feedstock
11 Cremation Services Funeral 150 Ib/hr Human
of West Hawaii Service Crematory
150 Ib/hr Animal 59.0 61.1 43.1 48.4
Crematory
12 Grace Pacific, LLC Asphalt Plant 325 TPH Asphalt Plant
with 1,065 hp DEG 58.4 61.4 42.0 47.4
13 Jas W. Glover Concrete 150 yd®/hr Concrete
Batching Batch Plant with 285 hp 58.4 61.4 41.3 47.8
DEG
14 Unlte_d Laundry Laun_dry Two 200 hp Boilers 58.2 60.6 385 459
Services Kona, Inc. Services
15 A Hui Hou Funeral Funeral 150 Ib/hr Human
and Tribute Service Service Crematory Unit 57.9 59.7 38.7 450
16 HELCO,_ Kapl_Ja Electric _ 1.5 MW DEG 62.7 58.4 6.4 25 2
Generating Site Generation

4.1.2 Temporary Permitted Sources

Table 4-3. Stationary Permitted Sources on the Kona Side of Big Island

A majority of permitted temporary sources on the Kona side of the Big Island are
aggregate processing plants with DEGs that emit SO2 from burning fuel oil No. 2.
Temporary SO2 sources also include portable asphalt plants, concrete batch plants, and
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other facilities that use diesel engines. Table 4-4 summarizes information for temporary
sources that typically operate on the Kona side of the island.

TEMPORARY PERMITTED SOURCES ON KONA SIDE OF BIG ISLAND

Facility Type Equipment

Various Aggregate Various Equipment

Isemoto Contracting Co., Ltd. Processing with 357 TPH and 125 TPH Crushing Plant

(random representative company out of and DEGs

twenty-one total temporary sources)

Black Maui Rose, LLC Asphalt Plant 300 TPH Asphalt Plant

Road and Highway Builders, LLC Asphalt Plant 400 TPH Asphalt Plant

Keauhou Kona Construction Corporation Asphalt Plant 120 TPH Asphalt Plant

West Hawaii Concrete Concrete Plant 75 yd3/hr Concrete Batch Plant with 211 hp
DEG

West Hawaii Concrete Concrete Plant 150 yd3/hr Portable Concrete Batch Plant
with 285 hp DEG

Water Resources International, Inc. Water Well Two 300 hp Diesel Engines, 400 hp Diesel

Drilling Engine, and Two 665 hp Diesel Engines
Menehune Green, LLC dba Hawaiian Green Waste 69 TPH Horizontal Grinder with 765 hp
Earth Products Processing Diesel Engine

Table 4-4. Temporary Permitted Sources on Kona Side of Big Island
4.1.3 Airports

The SO2emissions form airports were evaluated on the Kona side of the Big Island.
The Kona International Airport is the largest source of SO2. The remaining airports on
this side of the island are much smaller SOz emitters. There are no permitted units at
any of the airports on the Big Island. Mobile sources such as aircraft and portable
ground support equipment for servicing and starting aircraft are exempt from permitting.
Table 4-5 below lists information for the airports that are identified in Figure 4-1.

AIRPORTS ON KONA SIDE OF BIG ISLAND

Source Distance From Station (miles)

Hilo Mt. View Ocean View Pahala
Kaupulehu 57.2 61.3 49.7 53.8
Kona International Airport 60.1 63.7 46.2 51.9
Upolu 61.5 69.7 77.1 75.6
Waikoloa 50.0 55.7 54.4 54.1
Waimea-Kohala Airport 40.7 47.9 59.5 54.1

Table 4-5. Airports on Kona Side of Big Island

4.2  SO2Sources on Hilo Side of Big Island
4.2.1 Stationary Permitted Sources

Stationary sources that emit SOz were evaluated on the Hilo side of the Big Island. The
Puna, Kanoelehua Hill, and Shipman Power Plants are the largest stationary sources
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that operate with combustion turbine generators and boilers. Fuels used among
sources evaluated include fuel oil No. 6, fuel oil No. 2, ULSD, LPG, biodiesel, and

biomass. Stationary sources on the Hilo side of the island are listed in the Table 4-6

and numbered 17 through 44 in Figure 4-1.

STATIONARY PERMITTED SOURCES ON HILO SIDE OF BIG ISLAND

No. | Facility Type Equipment Distance From Station (miles)
Hilo Mountain Ocean Pahala
View View
17 | HELCO Punaluu Electric 1.5 MW DEG
Generating Generation 47.9 41.0 17.3 51
Station
18 | Puna Geothermal | Electric Three 877 hp DEGs,
Venture Generation | Two 435 hp DEGs, 950
hp DEG, 470 hp DEG, 22.3 14.2 62.0 42.1
284 hp DEG, and 630 hp
Engine
19 | Avatar Solar, Inc. Electric _ 125 kW DEG 19.3 10.2 59.8 394
Generation
20 | Sanford’s Service | Aggregate | 323 TPH Crushing Plant 230 173 66.1 46.1
Center Processing | with 865 hp DEG ) ) )
21 | HELCO Puna Electric 20 MW CT, 600 kW
Generating Generation | DEG, and 15.5 MW 9.1 4.1 59.2 40.2
Station Boiler
22 | Big Island Biodiesel 5.6 Million Gallon per
Biodiesel Production | Year Biodiesel Plant with
Two 9.9 MMBtu/hr
Boilers, 2.0 MMBtu/hr 8.3 2.9 58.2 39.7
Thermal Fluid Heater,
and 209 kW DEG
23 Sunset.Pet . Fune_ral 200 Ib/hr Incinerator 85 31 58.3 201
Memorial Services | Service
24 | HELCO Panaewa | Electric 1.0 MW DEG
Generating Generation 7.4 4.8 58.6 39.4
Station
25 Pharn_]_ East Frwt-Jm_ce 50 MMBtu/hr Boiler 79 47 59.2 403
Hawaii, Inc. Processing
26 | Mauna Loa Macadamia | 35.7 MMBtu/hr Boiler,
Macadamia Nut Nuts and 350 hp Boiler, and Two 7.1 6.9 61.6 40.9
Corporation Chocolates | 460 hp DEGs
27 | HELCO Electric 11.6 MW CT, 14.1 MW
Kanoelehua Hill Generation | Boiler, 23 MW Boiler, 2.0
Generating MW DEG, and Three 4.1 8.4 61.6 433
Station 2.75 MW DEGs
28 | Yamada & Sons Asphalt 210 TPH HMA Plant with
Processing | Oil Heater and 209 kW 3.4 8.7 61.2 43.1
DEG
29 | Yamada & Sons Aggregqte Crushing Plant with 3.4 8.7 61.2 431
Processing | DEGs
30 Me.a.dow Gold Milk Plant 80 hp Boiler 31 8.9 60.6 427
Dairies
31 | Jas W. Glover Concrete 200 yd3/hr Concrete
Batching Batch Plant with 250 32 9.4 61.3 433
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STATIONARY PERMITTED SOURCES ON HILO SIDE OF BIG ISLAND

No. | Facility Type Equipment Distance From Station (miles)
Hilo Mountain Ocean Pahala
View View
kw, 225 kW, and 150
kw DEGs
32 | Hawaii Linen Laundry 200 hp and 150 hp
Supply Services Boilers 2.3 9.2 60.6 42.9
33 | Ballard Family Fune_ral 150 Ib/hr Incinerator 15 101 60.5 427
Mortuary, Inc. Service
34 | HELCO Shipman | Electric 7.5 MW and 7.7 MW
Generating Generation | Boilers 2.9 10.1 61.9 441
Station
35 | Chevron Products | Fuel Loading Rack with
Company Distribution | Vapor Combustion 4.2 10.2 62.8 447
System
36 | Homelani Fungral 100 Ib/hr Human 14 97 50.5 420
Crematory Service Crematory
37 | Hawaii Health Medical 200 hp and 150 hp
Systems Center Boilers and Two 365 kW 2.2 8.6 58.4 41.0
Corporation DEGs
38 | Dodo Mortuary, Funeral Two 150 Ib/hr
Inc. Service Incinerators 1.0 91 59.9 421
39 H_u Honua Electrlca}l 407 MMBtu/hr Boiler 8.1 175 67.0 50.3
Bioenergy Generation
40 | Edwin DelLuz Aggregate | 660 TPH Crushing Plant
Trucking and Processing | with DEGs 37.8 44.8 56.4 51.1
Gravel
41 | Hawaii Beef Meat Plant | 11.7 MMBtu/hr Boiler 29.1 38.1 68.6 58.5
Producers
42 | Edwin DelLuz Aggregate | 750 TPH Crushing Plant
Trucking and Processing | with 1,390 hp DEG 35.3 43.2 64.3 56.3
Gravel
43 | Edwin Deluz Aggregate | 265 TPH Crushing Plant
Trucking and Processing | with 450 hp and 330 hp 35.6 43.7 65.4 57.0
Gravel DEGs
44 | Hamakua Energy | Electric Two 20 MW CT and
Partners, LLC Generation | 1,250 hp Black Start 34.1 45.6 69.2 63.0
DEG

Table 4-6. Stationary Permitted Sources on the Hilo Side of Big Island

4.2.2 Temporary Permitted Sources

Temporary sources of SOz on the Hilo side of the Big Island are primarily aggregate
processing and asphalt plants. Aggregate processing plants are equipped with DEGs
that emit SOz from burning fuel oil No. 2. Equipment for asphalt plants include drum

mixer dryers, hot oil heaters, and DEGs that emit SOz from burning fuel oil No. 2 and/or

LPG. Other sources of emissions include portable engines that burn fuel oil No. 2.
Table 4.7 shows temporary sources on the Hilo side of the Big Island.
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TEMPORARY PERMITTED SOURCES ON HILO SIDE OF BIG ISLAND

Facility

Type

Equipment

B.J. Reese Enterprise

Aggregate Processing

950 TPH Crushing and Screening Plant with
1,500 kW DEG

Sanford’s Service Center, Inc.

Aggregate Processing

640 TPH Crushing and Screening Plant with
565 kW and 400 kW DEGs

Jas W. Glover

Asphalt and Aggregate
Processing

240 TPH Asphalt Plant

110 TPH Asphalt Plant

1,000 TPH Crushing and Screening Plant
660 TPH Crushing and Screening Plant

Puna Rock Company, Ltd

Aggregate Processing

250 TPH Crushing and Screening Plant
800 TPH Crushing and Screening Plant
with Two 370 kW DEGs

Grace Pacific

Asphalt Production

300 TPH Asphalt Plant

Grace Pacific

Electric Generation

890 hp DEG

University of Hawaii

Electric Generation

540 hp and 275 hp DEGs

Organa Grow

Green Waste Processing

95 TPH Tub Grinder with 700 hp Diesel Engine

4-7. Temporary Permitted Sources on Hilo Side of Big Island

4.2.3 Airports

Emissions of SOz form airports were evaluated on the Hilo side of the Big Island. The
Hilo International Airport is the most significant source of SOz emissions. The remaining
airports on this side of the island are much smaller SOz emitters. As indicated in
Paragraph 4.1.3, there are no permitted units at any of the airports. Table 4-8 below
provides information for airports that are identified in Figure 4-1.

AIRPORTS ON HILO SIDE OF BIG ISLAND

Source Distance From Station (miles)
Hilo Mt. View Ocean View Pahala

Bradshaw Army Airport 29.0 32.6 45.4 36.9
Hilo International Airport 4.6 8.3 62.4 43.8
Hilo Medical Center 1.9 8.5 58.0 40.7
Honokaa Air Strip 34.9 43.6 67.1 58.7
Kaalaiki Airstrip 51.8 45.6 13.3 9.7
Lucy Henriques Medical Center 36.5 41.3 51.7 45.6
Mountain View Airstrip 13.2 3.1 51.5 32.5
Pahala Airstrip 424 354 20.8 0.7
Rainshed 22.3 14.8 40.1 214
Upper Paauau 2.2 375 44.1 18.9
Upper Paauilo Airstrip 27.7 36.1 56.5 68.4

Table 4-8. Airports on Hilo Side of Big Island

4.3

Mobile Sources on Big Island

Emissions of SO2 from on-road and nonroad mobile sources on the Big Island were
evaluated. Examples of on-road mobile sources are cars, trucks, and buses that use
roads to move from one location to another. Nonroad mobile sources such as off-road
vehicles, boats and ships, and nonroad equipment (e.g., lawn/garden and construction

93




equipment) do not typically use roads to travel. On-road mobile sources are exempt
from permitting in accordance with the HAR. However, nonroad engines, such as those
for portable crushers, screeners, and tub grinders, are regulated units in a facility’s
permit.

4.4  Fires on Big Island

Emissions of SOz from prescribed burning, wildfires, and agricultural burning were
evaluated on the Big Island. Prescribed fires are defined in the NEI's TSD as any fire
ignited by management actions to meet specific objectives, generally related to the
reduction of biomass potentially available for wildfires. The NEI’'s TSD defines wildfire
as an unplanned, unwanted wild land fire including inadvertent fire situation where
objective is to put the fire out. Wildfires on the Big Island include fires ignited by the
volcano and those that are human caused. As indicated by the NEI's TSD, agricultural
burning refers to fires that occur over lands used for cultivating crops and agriculture.
Agricultural fires on the Big Island are generally fires set intentionally to dispose of
green waste.

45 Kilauea Volcano
Kilauea Volcano is an extremely large ongoing source of SO2 emissions that affects the

Big Island and other islands hundreds of miles away. Table 4-9 below lists information
for Kilauea volcano. The volcano vents are identified in Figure 4-1.

KILAUEA VOLCANO
Source Distance From Station (miles)
Hilo Mt. View Ocean View Pahala
Halema‘uma‘u Vent 24.0 17.3 38.0 18.6
Pu‘u O‘o Vent 23.2 13.2 47.9 26.7

Table 4-9. Kilauea Volcano
4.6 SOz Emissions on Kona Side of Big Island
4.6.1 Stationary Permitted Sources

Actual SOz emissions were compiled for permitted stationary sources on the Kona side
of the Big Island. Emissions were based on annual emissions data submitted according
to permit requirements or other emissions inventory reporting through the Hawaii State
and Local Emissions Inventory System. If a facility’s emissions inventory data was not
available, SO2 emissions were calculated by mass balance based on the fuel
consumption and fuel sulfur content. For asphalt plants, AP-42 emission factors were
used to determine SOz emissions from drum mixer dryers based on the tons per year of
HMA produced. Actual SO2 emissions from stationary permitted sources on the Kona
side of the Big Island are shown in Table 4-10.
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STATIONARY PERMITTED SOURCE EMISSIONS ON KONA SIDE OF BIG ISLAND

No. | Facility Type Equipment SOz Emissions (TPY)
2012 2013 2014
1 Hamakua Macadamia | 10.5 MMBtu/hr Boiler
Macadamia Nut Nuts and 1.0 0.7 0.8
Company Chocolates
2 HELCO Waimea Electric Three 2.5 MW DEGs
Generating Station | Generation 0.4 0.01 0.01
3 HELCO 'Oull . Electric ' 1.5 MW DEG 0.00002 0.00004 0.0001
Generating Station | Generation
4 Hapuna Beach Resort 150 hp Boiler
Prince Hotel 0.432 0.432 0.432
5 ELR(I:ENValkoIoa, Resort Two 5.07 MMBtu/hr Boilers 0.098 0.080 0.084
6 Edwin DelLuz Aggregate | 660 TPH Screening Plant Not Operatin
Trucking & Gravel Processing | with 660 kW DEG P 9
7 Waste Aggregate | 340 TPH Crushing and
Management of Processing | Screening Plant with 300 hp 0.0 0.0001 0.0002
Hawaii, Inc. DEG
8 West Hawaii Landfill Gas Collection and Control 0.0 01 10
Sanitary Landfill System with Flares ) ) )
9 HELCO, Keahole Electric Two 20 MW CTs, 18 MW
Generating Station | Generation | CT, Three 2.5 MW DEGs,
and 500 kW Black Start 70.3 69.9 99.7
DEG
10 | Cellana, LLC Algae for Three 160 kW DEGs
Biodiesel 0.001 0.005 0.004
Feedstock
11 | Cremation Services | Funeral 150 Ib/hr Human Crematory 1.0a 10a 1.a
of West Hawaii Service 150 Ib/hr Animal Crematory ' ' '
12 | Grace Pacific, LLC | Asphalt 325 TPH Asphalt Plant with 0.7 11 0.4
Plant 1,065 hp DEG ' ' '
13 | Jas W. Glover Concrete 150 yd3/hr Concrete Batch
Batching Plant with 285 hp DEG 0.0001 0.0004 0.0001
14 | United Laundry Laundry Two 200 hp Boilers
Services Kona, Inc. | Services 0.006 0.004 0.004
15 | A HuiHou Funeral | Funeral 150 Ib/hr Human Crematory 0.7132 0.7132 Did Not
and Tribute Service | Service Unit ' ' Operate
16 | HELCO, Kapua Electric 1.5 MW DEG
Generating Site Generation 0.00007 0.00002 0.00010
Total> 73.8 73.5 102.8

a.

Based on maximum potential emissions since no data is available for determining annual emissions.

Table 4-10. Stationary Permitted Source Emissions on the Kona Side of Big Island

4.6.2 Temporary Permitted Sources

Temporary permitted sources of SOz on the Hilo side of the Big Island consist primarily
of facilities with portable diesel engines that are considered nonroad engines. The SO
emissions from nonroad engines are provided in Paragraph 4.8. Other SOz sources
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include asphalt plants with drum mixer dryers and hot oil heaters that are not nonroad
engines. Actual emissions are shown below in Table 4-11.

TEMPORARY PERMITTED SOURCE EMISSIONS ON KONA SIDE OF BIG ISLAND

Facility

Equipment

SO Emissions (TPY)

2012 | 2013 | 2014

Various

Isemoto Contracting Co., Ltd.
(random representative
company out of twenty-one total
temporary sources)

Various Equipment
Isemoto Contracting Co.,
Ltd. with 357 TPH and 125
TPH Crushing Plant and
DEGs

(See Paragraph 4.8 for nonroad engines)

Black Maui Rose, LLC 300 TPH Asphalt Plant 0.3 0.7 0
Ef)gd and Highway Builders, 400 TPH Asphalt Plant 0.2 07 0.7

Keauhou Kona Construction
Corp. on

120 TPH Asphalt Plant

Did Not Operate

West Hawaii Concrete

75 yd3/hr Concrete Batch
Plant with 211 hp DEG

Water Resources International,
Inc.

Two 300 hp Diesel
Engines, One 400 hp
Diesel Engine, and Two
665 hp Diesel Engines

(See Paragraph 4.8 for nonroad engines)

Menehune Green, LLC dba
Hawaiian Earth Products

69 TPH Horizontal Grinder
with 765 hp Diesel Engine

Total=>

05 | 1.4 | 0.7

a.

Isemoto Contracting Co. Ltd. (CSP No. 0219-01-CT) is a random representative source. There are 21 portable

crushing and screening plants that typically operate on the Kona side of the island.
Table 4-11. Temporary Permitted Source Emissions on the Kona Side of Big Island

4.6.3 Airports

Actual SO2 emissions from airports on the Kona side of the Big Island are shown in
Table 4-12. Emissions were based on NEI data for year 2011. The NEI is prepared
every three years; therefore, emissions data is not available for 2013. Also, emissions

inventory data from the NEI for 2014 is not available yet.

AIRPORT EMISSIONS ON KONA SIDE OF BIG ISLAND

Airport SO, Emissions (TPY)?2
2012 2013 2014
Kaupulehu 0.011 0.011 0.011
Kona International Airport 27.162 27.162 27.162
Upolu 0.005 0.005 0.005
Waikoloa 0.239 0.239 0.239
Waimea-Kohala Airport 0.375 0.375 0.375
Total> 27.8 27.8 27.8

a.

Based most recent data from NEI for the 2011 emissions inventory reporting year.

Table 4-12. Airport Emissions on the Kona Side of Big Island
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4.7

SO2 Emissions on Hilo Side of Big Island

4.7.1.a Stationary Permitted Sources

Actual SO2 emissions were compiled for stationary sources on the Hilo side of the Big

Island based on submittals and assumptions described in Paragraph 4.6.1. Actual SOz
emissions from stationary permitted sources on the Hilo side of the Big Island are shown

in Table 4-13.
STATIONARY PERMITTED SOURCE EMISSIONS ON HILO SIDE OF ISLAND
No. | Facility Equipment SOz Emissions (TPY)
2012 2013 2014
17 | HELCO Punaluu 1.5 MW DEG 0.0006 0.00003 | 0.00009
Generating Station
18 | Puna Geothermal Three 877 hp DEGs, Two 435 hp 0.00058 0.00003 | 0.00060
Venture DEGs, 950 hp DEG 284 hp DEG, and
630 hp Diesel Engine
19 | Avatar Solar, Inc. 125 kw DEG DEG In Storage
(moved from lava flow path, see
Figure 4-4)
20 | Sanford’s Service Center | 323 TPH Crushing Plant with 865 hp Did Not Operate
DEG
21 | HELCO Puna Generating | 20 MW CT, 600 kW DEG, and 15.5 822.1 876.3 524.3
Station MW Boiler
22 | Big Island Biodiesel 5.6 Million Gallon/yr Biodiesel Plant Not In 0.748 0.401
with Two 9.9 MMBtu/hr Boilers, 2.0 Operation
MMBtu/hr Thermal Fluid Heater, and
209 kW DEG
23 | Sunset Pet Memorial 200 Ib/hr Incinerator 0.0172 0.0182 0.0202
Services
24 | HELCO Panaewa 1.0 MW DEG 0.00005 | 0.00010 | 0.00006
Generating Station
25 | Pharm East Hawaii, Inc. 50 hp Boiler 0.01 0.01 0.01
26 | Mauna Loa Macadamia 35.7 MMBtu/hr Boiler, 350 hp Boiler, 5.9 6.9 6.2
Nut Corporation and Two 460 hp DEGs
27 | HELCO Kanoelehua Hill | 11.6 MW CT, 14.1 MW Boiler, 23 MW 1,798.1 1,794.7 1,851.8
Generating Station Boiler, 2.0 MW DEG, and Three 2.75
MW DEGs
28 | Yamada & Sons 210 TPH HMA Plant with Oil Heater 3.1 0.010 0.014
and DEG
29 | Yamada & Sons Crushing Plant with DEGs 0.033 0.0037 0.0050
30 | Meadow Gold Dairies 80 hp Boiler 1.3 1.3 1.3
31 | Jas W. Glover 200 yd3/hr Concrete Batch Plant with 0.00011 0.0003 | 0.00004
250 kW and 150 kW DEG
32 | Hawaii Linen Supply 200 hp and 150 hp Boilers 0.71 0.71 0.71
33 | Ballard Family Mortuary, | 150 Ib/hr Incinerator 0.71 0.71 0.71
Inc.
34 | HELCO Shipman 7.5 MW and 7.7 MW Boilers 0.7 0.7 0.0
Generating Station
35 | Chevron Products Loading Rack with Vapor Combustion 0.0 0.0 0.0
Company System
36 | Homelani Crematory 100 Ib/hr Human Crematory 0.238 0.238 0.238
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STATIONARY PERMITTED SOURCE EMISSIONS ON HILO SIDE OF ISLAND

No. | Facility Equipment SOz Emissions (TPY)
2012 2013 2014
37 | Hawaii Health Systems 200 hp Boiler, 150 hp Boiler, and Two 0.0091 0.013 0.0064
Corporation 360 kW DEGs
38 | Dodo Mortuary, Inc. Two 150 Ib/hr Incinerators 0.95 0.95 0.95
39 | Hu Honua Bioenergy 407 MMBtu/hr Boiler Did Not Start Operation
40 | Edwin DelLuz Trucking 660 TPH Crushing Plant with DEGs 0.060 0.034 0.0008
and Gravel
41 | Hawaii Beef Producers 11.7 MMBtu/hr Boiler Did Not Start Operation
42 | Edwin DelLuz Trucking 750 TPH Crushing Plant with 1,390 0.017 0.256 0.0021
and Gravel hp DEG
43 | Edwin DelLuz Trucking 265 TPH Crushing Plant with 450 hp Did Not Operate
and Gravel and 330 hp DEGs
44 | Hamakua Energy Two 20 MW CTs and 1,250 Black 16.8 2.022 0.8
Partners, LLC Start DEG
2,650.7 2,685.6 2387.5

a: Emissions were based on maximum potential to emit because no data is available from source to determine
actual emissions.

Table 4-13. Stationary Permitted Source Emissions on Hilo Side of Big Island

4.7.1.b

Lava Flow Path

Equipment for Source #19 was moved into storage out of way of lava flow path from the
Pu’u O’o Vent. Figure 4-4 shows lava flow path in vicinity of Source #19. The location
of this source is identified in Figure 4-1.
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Figure 4-4. Map
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4.7.2 Temporary Permitted Sources

Temporary permitted sources of SOz on the Hilo side of the Big Island consist primarily
of facilities with portable diesel engines that are considered nonroad engines. The SOz
emissions from nonroad engines are provided in Paragraph 4.8. Other SO2 sources

include asphalt plants with drum mixer dryers and hot oil heaters that are not nonroad

engines. Actual SO2 emissions from temporary permitted sources are provided in Table

4-14.
TEMPORARY PERMITTED SOURCE EMISSIONS ON HILO SIDE OF BIG ISLAND
Facility Equipment SO; Emissions (TPY)
2012 2013 2014
Jas W. Glover 240 TPH Asphalt Plant
110 TPH Asphalt Plant 2.9 3.1 3.5

1,00 TPH Crushing and Screening Plant
660 TPH Crushing and Screening Plant

(See Paragraph 4.8 for nonroad engines)

Grace Pacific

380 TPH Asphalt Plant

Not Operated

0.024

Relocated
to Oahu on
8-28-2013

Company, Ltd.

B.J. Reese 950 TPH Crushing and Screening Plant
Enterprises with 1,500 kW DEG
Puna Rock 250 TPH Crushing and Screening Plant

800 TPH Crushing and Screening Plant

Two 370 kW DEGs

Grace Pacific

890 hp DEG

University of Hawaii

540 hp and 275 hp DEGs

Menehune Green,
LLC

Waste Recycler with 460 hp Engine

Organa Grow

95 TPH Tub Grinder with 700 hp Diesel

Engine

(See Paragraph 4.8 for nonroad engines)

Total>

2.9

| 3.1 |

3.5

Table 4-14. Temporary Permitted Source Emissions on Hilo Side of Big Island

4.7.3 Airports

Actual SO2 emissions from airports on the Hilo side of the Big Island are shown in Table
4-15. Emissions were based on NEI data for year 2011. The NEI is prepared every
three years; therefore, emissions data is not available for 2012 and 2013. Also,
emissions inventory data for 2014 has not been provided by the NEI yet.

99




AIRPORT EMISSIONS ON HILO SIDE OF BIG ISLAND
Airport SO, Emissions (TPY)?2
2012 2013 2014

Bradshaw Army Airport 0.000005 0.000005 0.000005
Hilo International Airport 16.297 16.297 16.297
Hilo Medical Center 0.0013 0.0013 0.0013
Honokaa Air Strip 0.000005 0.000005 0.000005
Kaalaiki Airstrip 0.000005 0.000005 0.000005
Lucy Henrigues Medical Center 0.0123 0.0123 0.0123
Mountain View Airstrip 0.000005 0.000005 0.000005
Pahala Airstrip 0.000005 0.000005 0.000005
Rainshed 0.00009 0.00009 0.00009
Upper Paauau 0.000005 0.000005 0.000005
Upper Paauilo Airstrip 0.000005 0.000005 0.000005

Total> 16.3 16.3 16.3

a:  Based most recent data from NEI for the 2011 emissions inventory reporting year.

4.8

Mobile Sources

Table 4-15. Airport Emissions on Hilo Side of Big Island

Actual SOz emissions from mobile sources on the Big Island are shown in Table 4-16.
Emissions were based on NEI data for year 2011. The NEI is prepared every three
years; therefore, emissions data is not available for 2012 and 2013. Also, emissions
inventory data for 2014 is not available from the NEI yet.

MOBILE SOURCE EMISSIONS ON BIG ISLAND

Sector Sector SO, Emissions (TPY)?

2012 2013 2014

Diesel Heavy Duty Vehicles 1.3 1.3 1.3

On-road Mobile Diesel Light Duty Vehicles 0.24 0.24 0.24
Non-Diesel Heavy Duty Vehicles 0.28 0.28 0.28

Non-Diesel Heavy Light Duty Vehicles 19.9 19.9 19.9

Aircraft 42.5 42.5 42.5

Commercial Marine 79.9 79.9 79.9

Nonroad Mobile Equipment Diesel 0.88 0.88 0.88
Equipment Gasoline 0.50 0.50 0.50

Other 1.15 1.15 1.15
Total> 146.7 146.7 146.7

a: Based most recent data from NEI for the 2011 emissions inventory reporting year.
Table 4-16. Mobile Source Emissions on Big Island

4.9 Fires

Actual SO2 emissions from agricultural burning, prescribed burning, and wildfires on the
Big Island are shown in Table 4-17. Emissions were based on NEI data for year 2011.
The NEI is prepared every three years; therefore, emissions data is not available for
2012 and 2013. Also, emissions inventory data for 2014 is not available from the NEI

yet.
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FIRE EMISSIONS ON BIG ISLAND

Airport SO, Emissions (TPY)?2
2012 2013 2014
Agricultural Burning 0.06 0.06 0.06
Prescribed Burning 25.7 25.7 25.7
Wildfires 8.7 8.7 8.7
Total> 34.5 34.5 34.5

a: Based most recent data from NEI for the 2011 emissions inventory reporting year.
Table 4-17. Fire Emissions on Big Island

4.10 Anthropogenic Emissions

Total anthropogenic SO2 emissions from sources on the Big Island are shown in Table

4-18.
ANTHROPOGENIC EMISSIONS
Source SO; Emissions (TPY)?2
2012 2013 2014

Stationary Permitted Sources 2,724.5 2,759.1 2,490.3
Temporary Permitted Sources 3.4 4.5 4.2
Airports 44.1 44.1 44.1
Mobile sources (see note a) 146.7 146.7 146.7
Fires (see note b) 25.8 25.8 25.8

Total> 2,944.5 2,980.2 2,711.1

a: Does not include emissions from mobile aircraft sources. Aircraft are included in airport emissions.

b:  Does not include emissions from wildfires.
Table 4-18. Anthropogenic Emissions

411 Kilauea Volcano Emissions

The SO2 emission rates reported by USGS-HAVO for the Kilauea volcano have

increased dramatically in 2014 as a result of more accurate methods to measure
emission rates. For 2014, a fixed array of 10 upward-facing ultraviolet spectrometers
replaced measurement of SOz with a vehicle-based ultraviolet light spectrometer for the

summit (Halema‘uma'‘u Vent). The difference in ultraviolet light under clear sky

compared to that measured under the volcanic gas plume is used for determining how
much gas is in the plume. As indicated by USGS-HAVO, the numbers increase from
the vehicle-based measuring method by a factor of two (2) to four (4), but the actual
emission rate has not increased. The SO2 emissions from Kilauea Volcano were
guantified, based on information provided by the USGS - HAVO. Table 4-19 provides
SOz emissions from the volcano.
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KILAUEA VOLCANO EMISSIONS

Source SO (TPY)
2012 2013 2014
Halema’'uma’u Vent 292,7382 304,3732 2,005,509b¢
Pu’'u O’o Vent 146,2202 122,3552 134,67824
Total> 438,958 426,728 2,140,187
a: Emissions are based on measurement with vehicle mounted spectrometer.
b:  Emissions are based on measurement with fixed spectrometers at summit.

c.  For 2014, measuring equipment was in operation 294 days out of the year. Total emissions were multiplied by
365/294 to account for equipment downtime.

d: For 2014, measuring equipment was operation 324 days out of the year. Total emissions were multiplied by
365/324 to account for equipment downtime.

Table 4-19. Kilauea Volcano Emissions

4.12 Anthropogenic and Volcanic Emissions

Figures 4-5 through 4-7 provide a comparison of SO2 from anthropogenic sources to
that from the volcano in 2012, 2013, and 2014. The figures below show that biogenic
SO2 emissions from the volcano overwhelm SO2from anthropogenic sources on the

island.

Comparison of Emissions for 2012

0.7%

Anthropogenic SO2
W 2012 Volcanic SO2

Figure 4-5. Comparison of Emissions for 2012

Comparison of Emissions for 2013

0.7%

Anthropogenic SO2
H 2013 Volcanic SO2

Figure 4-6. Comparison of Emissions for 2013
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4.13

Comparison of Emissions for 2014

Anthropogenic SO2
W 2014 Volcanic SO2

Figure 4-7. Comparison of Emissions for 2014

Regulatory Measures

Regulatory control measures are used to minimize SOz from permitted sources on the
Big Island. Requirements from the applicable regulations are incorporated into permits
for controlling pollutants from stationary and temporary sources. Modeling assessments
are performed for new and modified sources as part of the permit application review
process to ensure the project can meet the 1-hour SO2 NAAAQS. The following
regulations were found to have provisions for controlling SOz, either directly or indirectly,
among the sources evaluated:

1)
2)
3)
4)
5)

6)

7

Hawaii Administrative Rules (HAR);

Hawaii’'s Renewable Portfolio Standard;
Hawaii’s Energy Efficiency Portfolio Standard (EEPS);
PSD/Major Source BACT, 40 CFR 8§852.21;
40 CFR Part 60, Subpart GG, NSPS, Standards of Performance for Stationary

Gas Turbines;

40 CFR Part 63, Subpart ZZZZ, NESHAP for Stationary Reciprocating Internal

Combustion Engines; and

40 CFR Part 52, Approval and Promulgation of Implementation Plans, State of
Hawaii; Regional Haze Federal Implementation Plan; Final Rule.

Table 4-20 summarizes regulatory measures for stationary sources on the Kona side of

the Big Island for minimizing SOa2.

REGULATORY MEASURES FOR STATIONARY SOURCES ON KONA SIDE OF ISLAND

Three 2.5 MW DEGs

No. | Source Regulation(s) | Regulatory Measures for SO>
and Programs
1 Hamakua Macadamia Nut HAR Provides SOz BACT fuel sulfur content
Company thresholds
10.5 MMBtu/hr Boiler
2 HELCO Waimea Generating Subpart 2277 Fuel sulfur content limited to 0.0015%
Station HAR Provides SO2 BACT and fuel sulfur content

thresholds
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REGULATORY MEASURES FOR STATIONARY SOURCES ON KONA SIDE OF ISLAND

No. | Source Regulation(s) | Regulatory Measures for SO,
and Programs
3 HELCO Ouli Generating Station Subpart Zzzz Fuel sulfur content limited to 0.0015%
1.5 MW DEG HAR Provides SO2 BACT and fuel sulfur content
threshold
4 Hapuna Beach Prince Hotel HAR Provides SO2 BACT and fuel sulfur content
150 hp Boiler thresholds
5 BRE/Waikoloa, LLC HAR Limits fuel sulfur content
Two 5.07 MMBtu/hr Boilers Provides SOz BACT threshold
6 Edwin DeLuz Trucking and Gravel Subpart 2277 Fuel sulfur content limited to 0.0015%
660 TPH Screening Plant with 660 Provides SOz BACT threshold
kw DEG
7 Waste Management of Hawaii, Inc. | HAR Limits fuel sulfur content
340 TPH Crushing and Screening Provides SOz BACT threshold
Plant with 300 hp DEG
8 West Hawaii Sanitary Landfill HAR Provides SOz BACT threshold
Gas Collection and Control System Limits fuel sulfur content
with Flares
9 HELCO, Keahole Generating PSD Provides combustion turbine BACT emissions
Station limit for SO2
Two 20 MW CTs, 18 MW CT, Subpart GG Specifies SOz emissions limit for CTs
Three 2.5 MW DEGs, and 500 kW Limits fuel sulfur content for CTs.
Black Start DEG Subpart zzz7 Fuel sulfur for DEGs is limited to 0.0015%
HAR Limits fuel sulfur content
Provides SOz BACT threshold
Limits GHG emissions from permitted
covered source
10 Cellana, LLC Subpart ZzzZ7 Fuel sulfur limits for units more than 300 hp
Three 160 kW DEGs HAR Limits fuel sulfur content
Provides SOz BACT threshold
11 Cremation Services of West Hawaii | HAR Limits fuel sulfur content
150 Ib/hr Human Crematory Provides SOz BACT threshold
150 Ib/hr Animal Crematory
12 Grace Pacific, LLC Subpart 2277 Fuel sulfur limits for units
325 TPH Asphalt Plant with 1,065 HAR Limits fuel sulfur content
hp DEG Provides SO2 BACT threshold
13 Jas W. Glover Subpart 2277 Fuel sulfur limits for units more than 300 hp
150 yd3/hr Concrete Batch Plant HAR Limits fuel sulfur content
with 285 hp DEG Provides SOz BACT threshold
14 United Laundry Services Kona, Inc. | HAR Limits fuel sulfur content
Two 200 hp Boilers Provides SOz BACT threshold
15 A Hui Hou Funeral and Tribute HAR Limits fuel sulfur content
Service Provides SOz BACT threshold
150 Ib/hr Human Crematory Unit
16 HELCO, Kapua Generating Site Subpart 2277 Fuel sulfur content limited to 0.0015%
1.5 MW DEG HAR Limits fuel sulfur content

Provides SO, BACT threshold

Table 4-20. Regulatory Measures for Anthropogenic Sources on Kona Side of Big Island

Table 4-21 summarizes control measures utilized by stationary sources on the Kona

side of the Big Island to minimize SOx.
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CONTROL MEASURES UTILIZED BY SOURCES ON KONA SIDE OF BIG ISLAND

No. | Source Air Pollution Control Measures
1 Hamakua Macadamia Nut Company Macadamia Nut Shells (0.05% typical sulfur content)
10.5 MMBtu/hr Boiler LPG
2 HELCO Waimea Generating Station ULSD
Three 2.5 MW DEGs
3 HELCO Ouli Generating Station ULSD
1.5 MW DEG
4 Hapuna Beach Prince Hotel LPG
150 hp Boiler
5 BRE/Waikoloa, LLC LPG
Two 5.07 MMBtu/hr Boilers
6 Edwin DelLuz Trucking and Gravel ULSD
660 TPH Screening Plant with 660 kW DEG
7 Waste Management of Hawaii, Inc. Permit specifies fuel Oil No. 2 (0.5% max sulfur
340 TPH Crushing and Screening Plant with 300 | content)
hp DEG DEG is currently run on ULSD
8 West Hawaii Sanitary LGF Collection and LFG
Control System with Flares
9 HELCO, Keahole Generating Station Fuel oil No. 2 (0.4% max sulfur content) for CTs
Two 20 MW CTs, 18 MW CT, Three 2.5 MW ULSD for DEGs
DEGs, and 500 kW Black Start DEG PSD BACT limit on SOz for 20 MW CT is more
stringent than Subpart GG (79 ppm vs. 150 ppm).
PSD fuel oil No. 2 sulfur content requirement for 20
MW CT in permit is more stringent than Subpart GG
(0.4% vs. 0.8%)
PSD BACT limit on SOz for 18 MW CT is more
stringent than Subpart GG (95.4ppm vs. 150 ppm).
PSD fuel oil No. 2 sulfur content requirement for 18
MW CT is more stringent than Subpart GG (0.4%
vs. 0.8%)
Total combined 16% GHG emission cap is proposed
for eleven affected facilities among which includes the
Keahole Generating Station.
10 | Cellana, LLC ULSD
Three 160 kW DEGs
11 | Cremation Services of West Hawaii LPG
150 Ib/hr Human Crematory
150 Ib/hr Animal Crematory
12 | Grace Pacific, LLC Fuel oil No. 2 or Ecodiesel (0.5% max sulfur) for
325 TPH Asphalt Plant with 1,065 hp DEG Drum Mixer Dryer
Fuel oil No. 2 (0.5% max sulfur) for hot oil heater.
ULSD for DEG
13 | Jas W. Glover Permit specifies fuel oil No. 2 (0.35% max sulfur)
150 yd3/hr Concrete Batch Plant with 285 hp Facility currently runs DEG on ULSD
DEG
14 | United Laundry Services Kona, Inc. Permit specifies fuel oil No. 2 (0.5% max sulfur)
Two 200 hp Boilers Facility currently runs boilers on ULSD
15 | A Hui Hou Funeral and Tribute Service LPG
16 | HELCO, Kapua Generating Site ULSD

1.5 MW DEG

Table 4-21. Control Measures for Anthropogenic Sources on Kona Side of Big Island
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Table 4-22 summarizes regulatory measures for stationary and temporary sources on
the Hilo side of the island for minimizing SOo..

REGULATORY MEASURES FOR STATIONARY SOURCES ON HILO SIDE OF ISLAND
No. | Source Regulation(s) Regulatory Measures for SO>
17 HELCO Punaluu Generating Subpart 2277 Fuel sulfur content limited to 0.0015%
Station HAR Provides SO2 BACT and fuel sulfur content
1.5 MW DEG thresholds
18 Puna Geothermal Venture Subpart ZzzZz Fuel sulfur content limited to 0.0015%
Three 877 hp DEGSs, Two 435 hp | HAR Provides SO2 BACT and fuel sulfur content
DEGs, 950 hp DEG 284 hp DEG, thresholds
and 630 hp Diesel Engine
19 Avatar Solar, Inc. Subpart 2277 Fuel sulfur limits for units more than 300 hp
125 kW DEG HAR Provides SOz BACT and fuel sulfur content
thresholds
20 Sanford’s Service Center Subpart Zzz277 Applicable depending on how equipment
323 TPH Crushing Plant with 865 | HAR will be operated. Permit renewal application
hp DEG is in process
Provides SO2 BACT and fuel sulfur content
thresholds.
21 HELCO Puna Generating Station | Regional Haze FIP | SOz emissions cap for Hill, Puna, and
20 MW CT, 600 kW DEG, and Shipman Generating Stations
15.5 MW Boiler PSD Provides combustion turbine BACT
emissions limit for SOz
Subpart GG Specifies SOz emissions limit for CT
Limits fuel sulfur content for CT
Subpart 2277 Fuel sulfur for DEG is limited to 0.0015%,
depending on permit renewal conditions
HAR Limits fuel sulfur content for boiler to 2%
Provides SO2 BACT threshold
Limits GHG emissions from permitted
covered source
Hawaii RPS Replace electric generation from burning
fuel oil with renewable energy
Hawaii EEPS Increase demand site energy efficiency to
reduce energy generate by burning fuel oil
22 Big Island Biodiesel HAR Specifies SO2 BACT thresholds and fuel
5.6 Million Gallon/yr Biodiesel sulfur content limits
Plant with Two 9.9 MMBtu/hr
Boilers, 209 kW DEG
23 Sunset Pet Memorial Services HAR Specifies SO2 BACT and fuel sulfur content
200 Ib/hr Incinerator thresholds
24 HELCO Panaewa Generating Subpart 2277 Fuel sulfur content limited to 0.0015%
Station HAR Provides SO2 BACT and fuel sulfur content
1.0 MW DEG thresholds
25 Pharm East Hawaii, Inc. HAR Specifies SOz BACT and fuel sulfur content
50 hp Boiler thresholds
26 Mauna Loa Macadamia Nut Subpart 2277 Fuel sulfur for DEG is limited to 0.0015%
Corporation HAR Specifies SOz BACT and fuel sulfur content
35.7 MMBtu/hr Boiler, 350 hp thresholds
Boiler, and Two 460 hp Boilers
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REGULATORY MEASURES FOR STATIONARY SOURCES ON HILO SIDE OF ISLAND

No. | Source Regulation(s) Regulatory Measures for SO»
27 HELCO Kanoelehua Hill Region Haze FIP SOz emissions cap for Hill, Puna, and
Generating Station Shipman Generating Stations
11.6 MW CT, 14.1 MW Boiler, 23 | Subpart ZZZZ Fuel sulfur content limited to 0.0015%
MW Boiler, 2.0 MW DEG, and HAR Specifies SO2 BACT and fuel sulfur content
Three 2.75 MW DEGs thresholds
Limits GHG emissions from permitted
covered source
Hawaii RPS Replace electric generated from burning
fuel oil with renewable energy
Hawaii EEPS Increase demand-side energy efficiency to
reduce energy generated by burning fuel oll
28 Yamada & Sons Subpart ZzzZz Fuel sulfur for DEG is limited to 0.0015%
210 TPH HMA Plant with Oil HAR Specifies SO2 BACT and fuel sulfur content
Heater and DEG thresholds
Hawaii RPS
29 Yamada & Sons Subpart 2277 Fuel sulfur for DEG is limited to 0.0015%
Crushing Plant with DEGs HAR Specifies SO2 BACT and fuel sulfur content
thresholds
30 Meadow Gold Dairies HAR Specifies SO2 BACT and fuel sulfur content
80 hp Boiler thresholds
31 Jas W. Glover Subpart zzzz Fuel sulfur for DEG is limited to 0.0015%
200 yd3/hr Concrete Batch Plant HAR Provides SOz BACT and fuel sulfur content
with 250 kW, 225 kW, and 150 thresholds
kw DEGs
32 Hawaii Linen Supply HAR Specifies SO2 BACT and fuel sulfur content
200 hp and 150 hp Boilers thresholds
33 Ballard Family Mortuary, Inc. HAR Specifies SO2 BACT and fuel sulfur content
150 Ib/hr Incinerator thresholds
34 HELCO Shipman Generating Region Haze FIP SOz emissions cap for Hill, Puna, and
Station Shipman Generating Stations
7.5 MW and 7.7 MW Boilers HAR Specifies SOz BACT and fuel sulfur content
thresholds
Limits GHG emissions from permitted
covered source
35 Chevron Products Company HAR Specifies SO2 BACT and fuel sulfur content
Loading Rack with Vapor thresholds
Combustion System
36 Homelani Crematory HAR Specifies SO2 BACT and fuel sulfur content
100 Ib/hr Human Crematory thresholds
37 Hawaii Health Systems Subpart zz2z7 Fuel sulfur for DEG is limited to 0.0015%
Corporation HAR Provides SO2 BACT and fuel sulfur content
200 hp Boiler, 150 hp Boiler, and thresholds
Two 360 kW DEGs
38 Dodo Mortuary, Inc. HAR Provides SOz BACT and fuel sulfur content
Two 150 Ib/hr Incinerators thresholds
39 Hu Honua Bioenergy HAR Provides SOz BACT and fuel sulfur content
407 MMBtu/hr Boiler thresholds
Limits GHG emissions from permitted
covered source
40 Edwin DelLuz Trucking and Subpart 2277 Fuel sulfur for DEG is limited to 0.0015%
Gravel HAR Provides SO2 BACT and fuel sulfur content

660 TPH Crushing Plant w/ DEGs

thresholds
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REGULATORY MEASURES FOR STATIONARY SOURCES ON HILO SIDE OF ISLAND

No. | Source Regulation(s) Regulatory Measures for SO»
41 Hawaii Beef Producers HAR Provides SO2 BACT and fuel sulfur content
11.7 MMBtu/hr Boiler thresholds
42 Edwin DeLuz Trucking and Subpart ZzzZz Fuel sulfur for DEG is limited to 0.0015%
Gravel HAR Provides SO2 BACT and fuel sulfur content
750 TPH Crushing Plant with thresholds
1,390 hp DEG
43 Edwin DeLuz Trucking and Subpart 2277 Fuel sulfur for DEG is limited to 0.0015%,
Gravel HAR depending on how DEGs will be operated
265 TPH Crushing Plant with 450 Provides SO2 BACT and fuel sulfur content
hp and 330 hp DEGs thresholds
44 Hamakua Energy Partners, LLC PSD Provides combustion turbine BACT
Two 20 MW CTs and 1,250 Black emissions limit for SOz
Start DEG Subpart GG BACT limit on SOz for 20 MW CT is more
stringent than Subpart GG (79 ppm vs. 150
ppm)
Fuel oil No. 2 sulfur content limit in permit
for 20 MW CT is more stringent than
Subpart 2277 Subpart GG (0.4% vs. 0.8%)
Fuel sulfur for DEG is limited to 0.0015%,
depending on permit renewal conditions
HAR Specifies SO2 BACT and fuel sulfur content
thresholds
Limits GHG emissions from permitted
covered source

Table 4-22. Regulatory Measures for Anthropogenic Sources on Hilo Side of Big Island

Table 4-23 summarizes control measures utilized by stationary sources on the Hilo side
of the island to minimize SOx2.

CONTROL MEASURES UTILIZED BY SOURCES ON HILO SIDE OF BIG ISLAND

20 MW CT, 600 kW DEG, and 15.5 MW Boiler

No. | Source Air Pollution Control Measures
17 | HELCO Punaluu Generating Station ULSD
1.5 MW DEG 10.5 MMBtu/hr Boiler
18 | Puna Geothermal Venture ULSD
Three 877 hp DEGs, Two 435 hp DEGs, 950
hp DEG 284 hp DEG, and 630 hp Diesel
Engine
19 | Avatar Solar, Inc. Biodiesel
125 kw DEG
20 | Sanford’s Service Center Plant is in Storage
323 TPH Crushing Plant with 865 hp DEG Permit is under renewal
21 | HELCO Puna Generating Station SO:2 emissions cap of 3,550 tons per year for EGUs

and Boilers at Kanoelehua Hill Generating Station,
Puna Power Plant, and Shipman Power Plant
beginning in 2018

Fuel oil No. 2 (0.4% max sulfur) content for 20 MW CT
DEG is permitted to burn fuel oil No. 2 (0.5% max
sulfur)

Boiler is permitted to burn fuel oil No. 2, fuel oil No. 6,
or specification used oil with 2% max sulfur content
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CONTROL MEASURES UTILIZED BY SOURCES ON HILO SIDE OF BIG ISLAND

No. | Source Air Pollution Control Measures
Total combined 16% GHG emission cap is proposed for
eleven affected facilities among which includes the Puna
Generating Station.
Puna plant will be deactivated in 2018 and
decommissioned in 2020 according to HELCO'’s
preferred plan
22 | Big Island Biodiesel Biodiesel
5.6 Million Gallon/yr Biodiesel Plant with Two
9.9 MMBtu/hr Boilers, 209 kW DEG
23 | Sunset Pet Memorial Services LPG
200 Ib/hr Incinerator
24 | HELCO Panaewa Generating Station ULSD
1.0 MW DEG
25 | Pharm East Hawaii, Inc. Fuel oil No. 2 (max 0.5% sulfur)
50 hp Boiler Facility is currently burning red dyed off-road diesel #
2 with 0.0015% max sulfur (ULSD)
26 | Mauna Loa Macadamia Nut Corporation Macadamia Nut Shell primary fuel for boilers (0.05%
35.7 MMBtu/hr Boiler, 350 hp Boiler, and Two | typical sulfur content)
460 hp Boilers Used oil limited to 2% max sulfur for main boiler
ULSD for DEGs
27 | HELCO Kanoelehua Hill Generating Station SO:2 emissions cap of 3,550 tons per year for EGUs
11.6 MW CT, 14.1 MW Boiler, 23 MW Boiler, and Boilers at Kanoelehua Hill Generating Station,
2.0 MW DEG, and Three 2.5 MW DEGs Puna Power Plan, and Shipman Power Plant
beginning in 2018
Fuel oil No. 2 (0.4% max sulfur) content for 11.6 MW
CT
DEGs require ULSD, permit needs to be updated
Boilers are permitted to burn fuel oil No. 2, fuel oil No.
6, or specification used oil with 2% max sulfur content
Total combined 16% GHG emission cap is proposed for
eleven affected facilities among which includes the
Kanoelehua Hill Generating Station.
Hill 5 will be deactivated in 2020 and decommissioned in
2022 and Hill 6 will be deactivated in 2020 and
decommissioned in 2024 according to HELCO'’s
preferred plan
28 | Yamada & Sons LPG for drum mixer dryer and hot oil heater
210 TPH HMA Plant with Oil Heater and DEG ULSD for DEG
29 | Yamada & Sons Permit needs to be updated to incorporate Subpart
Crushing Plant with DEGs 72777
Facility currently burns off-road diesel with 0.0093%
sulfur content
30 | Meadow Gold Dairies Boiler fuel limited to 0.5% max sulfur content and
80 hp Boiler 36,000 gallons per year
31 | JasW. Glover 250 kW DEG requires ULSD
200 yds3/hr Concrete Batch Plant with 250 kW, | 225 kW and 150 kW DEGs permitted to burn fuel oil
225 kW, and 150 kW DEG No. 2 with 0.4% max sulfur
32 | Hawaii Linen Supply Fuel sulfur content limited to 0.05%
200 hp and 150 hp Boilers Total combined fuel consumption for boiler is limited
to 200,000 gallons per year
Boilers cannot operate simultaneously
33 | Ballard Family Mortuary, Inc. LPG

150 Ib/hr Incinerator
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CONTROL MEASURES UTILIZED BY SOURCES ON HILO SIDE OF BIG ISLAND

No. | Source Air Pollution Control Measures
34 | HELCO Shipman Generating Station SOz emissions cap of 3,550 tons per year for EGUs
7.5 MW and 7.7 MW Boilers and Boilers at Kanoelehua Hill Generating Station,
Puna Power Plan, and Shipman Power Plant
beginning in 2018
Fuel oil No. 2 (0.4% max sulfur) content for 11.6 MW
CT
DEGs require ULSD, permit needs to be updated
Boilers are permitted to burn fuel oil No. 2 with max.
sulfur content of 0.5% or fuel oil No. 6 with 2% max
sulfur content
Total combined 16% GHG emission cap is proposed for
eleven affected facilities among which includes the
Shipman Generating Station.
The Shipman plant will be decommissioned in 2015
according to HELCO'’s preferred plan
35 | Chevron Products Company SO: from burning motor gasoline, diesel, and jet fuel
Loading Rack with Vapor Combustion System | vapors is negligible
36 | Homelani Crematory LPG
100 Ib/hr Human Crematory
37 | Hawaii Health Systems Corporation Boilers permitted to burn fuel oil No. 2 with max. 0.5%
200 hp Boiler, 150 hp Boiler, and Two 360 kW | sulfur content
DEGs DEGs require ULSD, permitted needs to be updated
to incorporate Subpart ZZzZzZ
38 | Dodo Mortuary, Inc. LPG
Two 150 Ib/hr Incinerators
39 | Hu Honua Bioenergy Dry sorbent injection system for reducing SO2-for
407 MMBtu/hr Boiler burning biomass (wood) and Grade S15 biodiesel to
ensure 0.028 Ib/MMBtu emissions limit for Boiler is
met. The limits ensure SOz emissions are below PSD
BACT threshold
Proposes biodiesel as BACT for achieving state GHG
reduction cap specified in HAR
40 | Edwin DelLuz Trucking and Gravel Permit specifies fuel oil No. 2 with 0.5% max fuel
660 TPH Crushing Plant with DEGs sulfur content
Permit needs to be updated to incorporate Subpart
777
41 | Hawaii Beef Producers LPG
11.7 MMBtu/hr Boiler
42 | Edwin DelLuz Trucking and Gravel Permit specifies fuel oil No. 2 with 0.5% max fuel
750 TPH Crushing Plant with 1,390 hp DEG sulfur content
Permit needs to be updated to incorporate Subpart
2277
43 | Edwin DelLuz Trucking and Gravel Permit specifies fuel oil No. 2 with 0.5% max fuel
265 TPH Crushing Plant with 450 hp and 330 sulfur content
hp DEGs Permit needs to be updated to incorporate Subpart
2277
44 | Hamakua Energy Partners, LLC Fuel is limited to (0.05% max sulfur) content for 20

Two 20 MW CTs and 1,250 Black Start DEG

MW CTs

DEG is permitted to burn low sulfur fuel oil with
(0.05% max sulfur content)

PSD BACT limit on SO2 for 20 MW CTs is more
stringent than Subpart GG (9.6 to 11.5 ppm vs. 150

ppm)

110




CONTROL MEASURES UTILIZED BY SOURCES ON HILO SIDE OF BIG ISLAND

No. | Source

Air Pollution Control Measures

Fuel oil No. 2 sulfur content limit in permit for 20 MW
CTs is more stringent than Subpart GG (0.05% vs.
0.8%)

Proposes 0-1% GHG reduction to meet HAR cap
requirement by deep cleaning heat recovery steam
generator

Table 4-23. Control Measures for Anthropogenic Sources on Hilo Side of Big Island

4.14 Inspections

Permitted sources found in Tables 4-3, 4-4, 4-6, and 4-7 are regularly inspected to
ensure compliance with applicable requirements. Title V sources are inspected each
year and minor sources are inspected at least every three (3) to five (5) years.
Complaints are also investigated that may involve either Title V or minor sources.

Inspection reports and correspondence were reviewed from 2012 to 2014 for the
sources found in Tables 4-3, 4-4, 4-6 and 4-7. The review found no indication of source
noncompliance with standards involving SOz emissions.
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Section 5. Historical Norm

Figure 5-1 below provides the 99" percentile SO2 concentrations measured at the Hilo
air monitoring station. The chart shows a spike in measured SO2, coinciding with the
March 18, 2008 Halema‘uma‘u event. As shown in Figure 5-1, the 99™ percentile SO2
concentration at the Hilo monitor ranged from 121 ppb to 267 ppb between 2000 and
2007 (before Halema‘uma‘u event). The concentration level, though, spikes to 536 ppb
in 2008 when the new Halema’uma'u vent opened. The concentration level spikes
again in 2010 to 745 ppb in spite of the significant decrease in SO2 emissions from Hilo
power plants in 2010 as shown in Figure 4-2 of Section 4. Note also that there are no
large spikes in SOz concentrations recorded at the station in 2005, 2006, 2007, and
2009 when emissions from power plants on the Hilo side of the island were high relative
to those from 2010 to 2014 (see Figure 4-2 of Section 4).

The large spikes in 99" percentile SO2 concentration appear to be associated with
increased SOz emissions at the volcano’s summit after the new Halema’'uma’u vent
opened in 2008. As shown in Figure 2-16 of Section 2 (red bars in blue/red bar chart),
higher amounts of SO2 were discharged from the summit between 2008 and 2014
relative to that between 1992 and 2007. Greater amounts of SO2 from the summit
would increase the likelihood for concentration spikes with changes in wind direction.
Taking into consideration the correlation between SO2 emissions from the volcano and
spikes in SO2 concentration at the Hilo Station after the new summit vent opened, the
information presented in this chart is an indication that “the exceptional event is
associated with a measured concentration in excess of normal historical fluctuations.”

99th Percentile SO, Concentrations Measured at Hilo Station
800 g

700

Note: New Halema'uma'u vent opened on March 13, 2008.
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o
o
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Figure 5-1. Annual Average of Measured SO, at Hilo Station (ppb)
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To further illustrate that SO2 concentrations were in excess of normal historical
fluctuations after the new Halema‘uma‘u vent opened in 2008, Figures 5-2 and 5-3
provide a cumulative distribution of 1-hr SO2 measured at the Hilo Station for the 0-100
and 75-100 percentile ranges, respectively. Daily 1-hr SO2 concentrations were plotted
with data recorded both before and after the Halema‘uma‘u vent opened. The plot for
years 2008 to 2011 in red shows much higher daily 1-hr SO2 concentrations in the 90 to
100 percentile range from 2008 to 2011after the new Halema‘uma‘u vent opened in
2008.
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Figure 5-2. Hilo Station Maximum Daily 1-hr SO, (0-100%)
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Figure 5-3. Hilo Station Maximum Daily 1-hr SO, (75-100%)
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Section 6. “But-for” Analysis/Conclusions

The SOz exceedances of the 1-hour monitored SO2 concentrations in 2012-14, satisfy
the criteria of the EER, which states that in order to justify the exclusion of air quality
monitoring data, evidence must be provided for the following elements:

The event satisfies the criteria set forth in 40 CFR 50.1(j) that
a. The event affected air quality,
b. The event was not reasonably controllable or preventable, and
c. The event was caused by human activity unlikely to recur in a particular
location or was a natural event;

e There is a clear causal relationship between the measurement(s) under
consideration and the event;

e The event is associated with a measured concentration(s) in excess of normal
historical fluctuations; and

e There would have been no exceedance or violation but for the event.
6.1  Affects Air Quality

As stated in the preamble to the EER, the event in question is considered to have
affected air quality if it can be shown that there is a clear causal relationship between
the monitored exceedance and the event, and that the event is associated with a
measured concentration in excess of normal historical fluctuations. Given the
information presented in Sections 2, 3, 4, and 5, we can reasonably conclude that the
event in question affected air quality.

6.2 Not Reasonably Controllable or Preventable

Section 50.1(j) of 40 CFR Part 50 requires that an event must be “not reasonably
controllable or preventable” in order to be defined as an exceptional event. This
requirement is met by demonstrating that despite reasonable control and inspection
measures in place for anthropogenic sources operating on Hawaii Island, continuous
volcanic emissions overwhelmed all reasonably available controls (Section 4, Pages 83-
111).

The SO2 exceedances discussed in this report was caused by the naturally occurring
eruptions from Kilauea volcano that emitted extremely large quantities of SO2 which
was transported by trade winds to Ocean View and Pahala and by southerly/Kona
winds to Hilo and Mountain View. The transport path and magnitude of SO2 emissions
associated with the volcanic eruptions provide strong evidence that the exceedances of
the monitored SOz concentrations in 2012-14 at the Hilo, Mountain View, Ocean View
and Pahala air monitoring stations were not reasonably controllable or preventable.
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6.3 Natural Event

As discussed above, the exceedances of the 1-hour monitored SO2 concentrations in
2012-14 were shown to be caused by transport of volcanic emissions into the Hilo,
Mountain View, Ocean View and Pahala areas. Also, contributing anthropogenic
emissions on Hawaii Island were reasonably controlled and significantly lower in
magnitude than those from the volcano (Section 4, Pages 102-111). The event
therefore qualifies as a natural event.

6.4  Clear Causal Relationship

The following points demonstrate that the high SOz concentrations were caused by
volcanic emissions:

e According to the USGS, thousands of tons of SO: is emitted from the Kilauea
volcano (Section 2, Pages 18-22).

e The USGS indicates that trade winds blow the volcanic emissions from its main
source on the volcano to the southwest, and conversely, southerly/Kona winds
blow the volcanic emissions to the northeast (Section 2, Pages 12-13).

e Air monitoring data shows a decrease in annual SOz concentrations from Pahala
to Ocean View and from Mountain View to Hilo stations. This is consistent with
what would be expected as the volcano’s plume drifts from Mountain View to Hilo
towards the ocean due to Kona winds. The decrease in concentration from
Pahala to Ocean View is also consistent with that to be expected as prevailing
trade winds transport a majority of the volcanic plume from Pahala to Ocean
View and around the South Point of the island. This demonstrates a clear causal
link between SOz2 released by the volcano, the volcanic plume transport path,
and monitored concentrations (Section 2, Pages 22-23 and Section 3, Pages 40-
42).

e Similar concentration versus time plots of air quality data from the air monitoring
stations indicate a large regional source is affecting air quality at the monitoring
sites. The Kilauea volcano is a large regional source that is not reasonably
controllable or preventable and overwhelms the quantity of emissions from
anthropogenic sources (Section 3, Pages 43-48 and Section 4, Pages 102-103).

e Emissions of SOz from anthropogenic sources on the Big Island are less than 1%
of the total emissions (anthropogenic SOz + volcanic SO2). Emissions from
these anthropogenic sources are also highly uniform from one year to the other.
Therefore, anthropogenic sources cannot be the cause of observation in pollutant
concentrations measured at air monitoring sites that varied from year to year.
The air pollution control and inspection measures for permitted sources are
adequate and should be considered reasonable for minimizing SOz emissions
(Section 2, Pages 22-23 and Section 4, Pages 102-111).
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6.5

Satellite OMI measurements of NO2 that are high around Oahu and low over the
entire Island of Hawaii indicate anthropogenic emissions are not the primary
source of SO2 that caused exceedances at the Hilo, Mountain View, Ocean View
and Pahala air monitoring stations (Section 2, Pages 24). Note that NO2 is a
marker for anthropogenic emissions including power plants and is not collocated
with satellite OMI measurements of SO2 (Section 2, Page 24).

The Causal Relationship (Section 3) analysis shows that high SO2 concentrations
measured at the Hilo, Mountain View, Pahala, and Ocean View monitors on the
island of Hawaii from 2012-2014 are the result of SO2zreleased from the
volcano’s Halema‘uma‘u and Pu‘u O‘o vents, with the majority of the impact likely
the result of Halema‘uma‘u emissions due to their relative magnitudes.

The time histories of Hilo and Mountain View SOz concentrations correspond well
to those measured at the Kilauea summit. When SOz concentrations are
elevated at the Hilo or Mountain View monitor, Kilauea summit winds generally
approach these monitors from the south (Section 3, Pages 29, 55, and 74-76).

When SO2 concentrations are elevated at Pahala or Ocean View, Kilauea winds
generally approach from the North. Neither the Hilo nor Mountain View SO2
concentration time histories are consistent with gross power generation time
histories of the Hilo area power plants (Section 3, Page 66).

The maximum SO2 measurements at Hilo and Mountain View that could be
reasonably attributed to the local power plants are 15.8 ppb and 12.3 ppb,
respectively. These concentration levels are well within the 1-hour SO2 NAAQS
of 75 ppb (Section 3, Pages 72-74).

Each DOH-CAB flagged SOz concentration measurement is consistent with
impacts that would be associated with the very large SOz emissions from the
Kilauea volcano summit based on wind direction data from the Kilauea summit
and/or, in the case of Hilo and Mountain View, wind direction data at the DOH
monitor indicating an approach from the south (Section 3, Page 77).

Historical Norm

Sulfur dioxide concentrations in excess of historical fluctuations were measured after
the new Halema‘uma‘u vent opened at the volcano’s summit. Air monitoring data in
Figures 5-1 through 5-3 of Section 5 show large spikes in SO2 concentrations that
appear after the opening of the new Halema‘uma‘u vent in 2008. Considering the
increased magnitude of SO2 emissions at the summit when the new vent opened, there
would be a greater likelihood for concentration spikes to occur with year to year
variability in the frequency of southerly winds (Section 2.3, Page 23 and Section 5,
Pages 112-113). This demonstrates an event that is associated with a measured
concentration in excess of normal fluctuations (Section 5, Pages 112-113).
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6.6 But For

On the basis of the weight of evidence described above, the exceedances of the federal
1-hour SOz standard in 2012-14, in the Hilo, Mountain View Ocean, View and Pahala
areas would not have occurred but for the continuous volcanic emissions from Kilauea

volcano.
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Appendix A: Hourly Wind Rose Plots
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Figure A-4: 2012-2014 Wind Rose at Hilo (Mesowest ID
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Figure A-5: 2012-2014 Wind Rose at Mountain View (Mesowest ID
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Figure A-6: 2012-2014 Wind Rose at Mountain View (Mesowest ID

AN811): Hours 6-11,

all months

A-6
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Figure A-7: 2012-2014 Wind Rose at Mountain View (Mesowest ID

AN811): Hours 12-17,

all months
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Appendix B: Quantile SO, Pollution Rose during Trade Wind Months Plots

All Hours & Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.25) Pollution Windrose
Number of Datasets = 8851
... first & last dataset (below): Direction = DRCT °; Measure = Poll. Con.
ID = AN154 Poll. Con.
{2012,5,1,0,0,0.} [ 263. 0.3
ID = AN154 'DRCT ° | Poll. Con.
{2014, 9, 30, 23,0, 0.} [ 273. I 0.9

... complete dataset (below)

Figure B-1. 0.25 Quantile 2012-2014 SO Pollution Rose at Hilo during Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)

B-1




All Hours & Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.5) Pollution Windrose

Number of Datasets = 8851

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154

Poll. Con.
{2012, 5,1, 0,0, 03 0.3
ID = AN154 Poll. Con.
{2014, 9, 30, 23, 0, 0.} 0.9

... complete dataset (below)

Figure B-2. 0.50 Quantile 2012-2014 SO, Pollution Rose at Hilo during Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)

B-2




All Hours & Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}
Data Info: Quantile (0.75) Pollution Windrose

Number of Datasets = 8851
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154
{2012, 5,1, 0, 0, 0.}

ID = AN154 ]
{2014, 9, 30, 23,0, 0.}

... complete dataset (below)

270°

2557

Figure B-3. 0.75 Quantile 2012-2014 SO Pollution Rose at Hilo during Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}
Data Info: Quantile (0.9) Pollution Windrose

Number of Datasets = 8851
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154 "% | Poll. Con.
{2012, 5,1,0,0,0.} 0.3
ID = AN154 _ [ Poll. Con.
{2014, 9, 30, 23,0, 0.} 0.9
... complete dataset (below)
- 0 -
345° 15°
330° 30°
315° 18. ' 45°
2004 L 10. pas
285° ) ‘ 5. 75°
270° | ‘ .@',//‘ ' e
255° "~ 105°
240° 120°
225 a5°
210° e 150°
195° = 185°
180°

Figure B-4. 0.90 Quantile 2012-2014 SO, Pollution Rose at Hilo during Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & Tradewind Months: DataSourceReferencelID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.98) Pollution Windrose

Number of Datasets = 8851

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.
ID = AN154 DRCT

{2012,5,1,0,0,0.}
ID = AN154 .

{2014, 9, 30, 23,0, 0.}

... complete dataset (below)

285°

270°

2557\

Figure B-5. 0.98 Quantile 2012-2014 SO, Pollution Rose at Hilo during Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & Tradewind Months: DataSourceReferencelID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.99) Pollution Windrose
Number of Datasets = 8851
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.
ID = AN154 DRCT ° | Poll. Con.
{2012, 5,1,0, 0,03 h
ID = AN154
{2014, 9, 30, 23, 0, 0.}

... complete dataset (below)

285°

270°

25574

180°

Figure B-6. 0.99 Quantile 2012-2014 SO, Pollution Rose at Hilo during Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (1.) Pollution Windrose

Number of Datasets = 8851

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154 Poll. Con.
{2012, 5,1,0,0, 0}

ID = AN154
{2014, 9, 30, 23,0, 0.}

... complete dataset (below)

285°

270°

25574

180°

Figure B-7. 1.00 Quantile 2012-2014 SO- Pollution Rose at Hilo during Trade Wind Months
(AQS ID = 150011006, MesoWest ID = AN154)

B-7




All Hours & Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.25) Pollution Windrose

Number of Datasets = 8526

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811

Poll. Con.
{2012, 5,1,0,0, 0} 0.9
ID = AN811 Poll. Con.
{2014, 9, 30, 19, 0, 0.} 0

... complete dataset (below)

Figure B-8. 0.25 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Trade Wind
Months (AQS ID = 150012023, MesoWest ID = AN811)

B-8




All Hours & Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.5) Pollution Windrose

Number of Datasets = 8526

... first & last dataset (below): Direction = DRCT °; Measure = Poll. Con.

ID = AN811

Poll. Con.
{2012, 5,1,0,0,0 0.9
ID = AN811 Poll. Con.
{2014, 9, 30, 19, 0, 0.} 0

... complete dataset (below)

Figure B-9. 0.50 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Trade Wind
Months (AQS ID = 150012023, MesoWest ID = AN811)

B-9




All Hours & Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}
Data Info: Quantile (0.75) Pollution Windrose
Number of Datasets = 8526
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 Poll. Con.
{2012,5,1,0,0,0.} 0.9

ID = AN811 Poll. Con.
{2014, 9, 30, 19,0,0.} 0
... complete dataset (below)

180°

Figure B-10. 0.75 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Trade Wind
Months (AQS ID = 150012023, MesoWest ID = AN811)
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All Hours & Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.9) Pollution Windrose

Number of Datasets = 8526

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811

Poll. Con.
{2012, 5,1, 0,0, 0.} 0.9
ID = AN811 Poll. Con.
{2014, 9, 30, 19, 0, 0.} 0

... complete dataset (below)

Figure B-11. 0.90 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Trade Wind
Months (AQS ID = 150012023, MesoWest ID = AN811)

B-11




All Hours & Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.98) Pollution Windrose

Number of Datasets = 8526

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 Poll. Con.
{2012,5,1,0,0,0.} 0.
ID = AN811 Poll. Con.
{2014, 9, 30, 19,0, 0.} 0
... complete dataset (below)

Figure B-12. 0.98 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Trade Wind
Months (AQS ID = 150012023, MesoWest ID = AN811)

B-12



All Hours & Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.99) Pollution Windrose

Number of Datasets = 8526

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811

Poll. Con.
{2012,5,1,0,0,0.} 0.9
ID = AN811 Poll. Con.
{2014, 9, 30, 19,0, 0.} 0

... complete dataset (below)

180°

Figure B-13. 0.99 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Trade Wind
Months (AQS ID = 150012023, MesoWest ID = AN811)

B-13




All Hours & Tradewind Months: DataSourceReferencelID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (1.) Pollution Windrose
Number of Datasets = 8526

ID = AN811 DRCT°
{2012,5,1,0,0,0}| 814. | 0.9

ID = AN811 'DRCT * | Poll. Con.
{2014, 9, 30, 19, 0, 0.} | 0

... complete dataset (below)

\
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285°

270°

180°

Figure B-14. 1.00 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Trade Wind
Months (AQS ID = 150012023, MesoWest ID = AN811)

B-14




Appendix C: Quantile SO, Pollution Rose during Non-Trade Wind Months Plots

All Hours & Non Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.25) Pollution Windrose
Number of Datasets = 12718
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.
ID = AN154 'DRCT ° | Poll. Con.
{2012,1,1,1,0,0.} 1.1
ID = AN154 IDRCT ° | Poll. Con.
{2014, 12, 31, 15,0, 0.} | 285. 3.9

... complete dataset (below)

| plcd hEed pBat R Sod oot nBet aEad wEad pE g

Figure C-1. 0.25 Quantile 2012-2014 SO, Pollution Rose at Hilo during Non-Trade Wind
Months (AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & Non Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.5) Pollution Windrose

Number of Datasets = 12718

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154

Poll. Con.
{2012,1,1,1,0,0.} 1

ID = AN154

Poll. Con.
{2014, 12, 31,15, 0,0.} 3.9

... complete dataset (below)

180°

Figure C-2. 0.50 Quantile 2012-2014 SO- Pollution Rose at Hilo during Non-Trade Wind
Months (AQS ID = 150011006, MesoWest ID = AN154)

C-2




All Hours & Non Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.75) Pollution Windrose

Number of Datasets = 12718

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154

Poll. Con.
{2012,1,1,1,0,0.} 1.1

ID = AN154

Poll. Con.
{2014, 12, 21, 15, 0, 0.} 3.9

... complete dataset (below)

Figure C-3. 0.75 Quantile 2012-2014 SO, Pollution Rose at Hilo during Non-Trade Wind
Months (AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & Non Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.9) Pollution Windrose

Number of Datasets = 12718

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154

Poll. Con.
{2012,1,1,1,0,0.} 1.1
ID = AN154 Poll. Con.
{2014, 12, 31, 15,0, 0.} 3.9

... complete dataset (below)

180°

Figure C-4. 0.90 Quantile 2012-2014 SO, Pollution Rose at Hilo during Non-Trade Wind
Months (AQS ID = 150011006, MesoWest ID = AN154)
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All Hours & Non Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.98) Pollution Windrose

Number of Datasets = 12718

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154

Poll. Con.
{2012,1,1,1,0,0.} 1.1

ID = AN154

Poll. Con.
{2014, 12, 31, 15,0, 0.} 3.9

... complete dataset (below)

Figure C-5. 0.98 Quantile 2012-2014 SO, Pollution Rose at Hilo during Non-Trade Wind
Months (AQS ID = 150011006, MesoWest ID = AN154)

C-5




All Hours & Non Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.99) Pollution Windrose

Number of Datasets = 12718

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154

Poll. Con.
{2012,1,1,1,0,0.} 1.1

ID = AN154

Poll. Con.
{2014, 12, 31, 15,0, 0.} 3.9

... complete dataset (below)

Figure C-6. 0.99 Quantile 2012-2014 SO, Pollution Rose at Hilo during Non-Trade Wind
Months (AQS ID = 150011006, MesoWest ID = AN154)

C-6




All Hours & Non Tradewind Months: DataSourceReferenceID = 150011006424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (1.) Pollution Windrose

Number of Datasets = 12718

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN154

Poll. Con.
2012, 1,1, 1, 0,0 11
ID = AN154 Poll. Con.
{2014, 12, 31, 15, 0, 0.} 3.9

... complete dataset (below)

180°

Figure C-7. 1.00 Quantile 2012-2014 SO, Pollution Rose at Hilo during Non-Trade Wind
Months (AQS ID = 150011006, MesoWest ID = AN154)

C-7




All Hours & Non Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.25) Pollution Windrose

Number of Datasets = 12534

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811

Poll. Con.
{2012, 1,1, 3,0, 0.} 16
ID = AN811 Poll. Con. |
{2014, 12, 31, 23, 0, 0.} 0.8

... complete dataset (below)

Figure C-8. 0.25 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Non-Trade
Wind Months (AQS ID = 150012023, MesoWest ID = AN811)

C-8




All Hours & Non Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}
Data Info: Quantile (0.5) Pollution Windrose
Number of Datasets = 12534
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 Poll. Con.
{2012,1,1,3,0,0.} 1.6

ID = AN811 Poll. Con.
{2014, 12, 31, 23,0, 0.} 0.8

... complete dataset (below)

180°

Figure C-9. 0.50 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Non-Trade
Wind Months (AQS ID = 150012023, MesoWest ID = AN811)

C-9




All Hours & Non Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.75) Pollution Windrose

Number of Datasets = 12534

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 Poll. Con.
1.6

{2012, 1,1, 3,0, 0.}

ID = AN811 Poll. Con.
{2014, 12, 31, 23,0, 0.} 0.8

... complete dataset (below)

180°

Figure C-10. 0.75 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Non-Trade
Wind Months (AQS ID = 150012023, MesoWest ID = AN811)
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All Hours & Non Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.9) Pollution Windrose

Number of Datasets = 12534

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 Poll. Con.
{2012,1,1,3,0,0.} 1.6

ID = AN811 Poll. Con.
{2014, 12, 31, 23,0, 0.} 0.8
... complete dataset (below)

1807

Figure C-11. 0.90 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Non-Trade
Wind Months (AQS ID = 150012023, MesoWest ID = AN811)
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All Hours & Non Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.98) Pollution Windrose

Number of Datasets = 12534

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811

Poll. Con.
{2012,1,1,3,0,0.} 1.6
ID = AN811 Poll. Con.
{2014, 12, 31, 23,0, 0.} 0.8

... complete dataset (below)

180°

Figure C-12. 0.98 Quantile 2012 - 2014 SO; Pollution Rose at Mountain View during Non-Trade
Wind Months (AQS ID = 150012023, MesoWest ID =AN811)
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All Hours & Non Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}

Data Info: Quantile (0.99) Pollution Windrose

Number of Datasets = 12534

... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811

Poll. Con.
{2012, 1, 1, 3, 0, 0.} 16
ID = AN811 Poll. Con.
{2014, 12, 31, 23, 0,0} 0.8

... complete dataset (below)

180°

Figure C-13. 0.99 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Non-Trade
Wind Months (AQS ID = 150012023, MesoWest ID = AN811)

C-13




All Hours & Non Tradewind Months: DataSourceReferenceID = 150012023424011
{Sulfur dioxide, Parts per billion}
Data Info: Quantile (1.) Pollution Windrose

Number of Datasets = 12534
... first & last dataset (below); Direction = DRCT °; Measure = Poll. Con.

ID = AN811 'mﬁ«‘" Poll. Con.

{2012,1,1,3,0,03| 282. | 1.6
ID = AN811 [DRCT ® [ Poll. Con.

{2014, 12, 31, 23, 0, 0.} 0.8

... complete dataset (below)

270°

2557\

Figure C-14. 1.00 Quantile 2012-2014 SO, Pollution Rose at Mountain View during Non-Trade
Wind Months (AQS ID = 150012023, MesoWest ID = AN811)
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AQS DataSourceReferencelD: 150011006424011
City = Hilo
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN154
Date(Year, Month, Day}: {2012, 1, 18}
Values Plotted: 1

North

3

8

N
e

|
i
ﬁ
.@
|
A

West

4

East

South

Figure C-15. 18 January 2012 Hilo SO, concentrations greater than 75 ppb with matching
hourly local wind data (AQS ID = 150011006, MesoWest ID = AN154)
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AQS DataSourceReferencelD: 150011006424011
City = Hilo
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN154
Date(Year, Month, Day}): {2013, 11, 19}
Values Plotted: 6

North

West East

South

Figure C-16. 19 November 2013 Hilo SO, concentrations greater than 75 ppb with matching
hourly local wind data (AQS ID = 150011006, MesoWest ID = AN154)
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AQS DataSourceReferencelD: 150011006424011
City = Hilo
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN154
Date(Year, Month, Day}: {2013, 4, 22}
Values Plotted: 2
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Figure C-17. 22 April 2013 Hilo SO, concentrations greater than 75 ppb with matching hourly
local wind data (AQS ID = 150011006, MesoWest ID = AN154)
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AQS DataSourceReferencelD: 150011006424011
City = Hilo
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN154
Date(Year, Month, Day): {2014, 12, 22}
Values Plotted: 1
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Figure C-18. 22 December 2014 Hilo SO, concentrations greater than 75 ppb with matching
hourly local wind data (AQS ID = 150011006, MesoWest ID = AN154)
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AQS DataSourceReferencelD: 150011006424011
City = Hilo
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN154
Date(Year, Month, Day}): {2014, 2, 13}
Values Plotted: 7

West East

South

Figure C-19. 13 February 2014 Hilo SO, concentrations greater than 75 ppb with matching
hourly local wind data (AQS ID = 150011006, MesoWest ID = AN154)
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AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN811
Date(Year, Month, Day}: {2012, 1, 18}
Values Plotted: 7
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Figure C-20. 18 January 2012 Mountain View SO, concentrations greater than 75 ppb with
matching hourly local wind data (AQS ID = 150012023, MesoWest ID = AN811)
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AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN811
Date(Year, Month, Day}: {2013, 5, 7}
Values Plotted: 6
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Figure C-21. 7 May 2013 Mountain View SO- concentrations greater than 75 ppb with
matching hourly local wind data (AQS ID = 150012023, MesoWest ID = AN811)
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AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN811
Date(Year, Month, Day}: {2014, 12, 30}
Values Plotted: 6

West East

South

Figure C-22. 30 December 2014 Mountain View SO, concentrations greater than 75 ppb with
matching hourly local wind data (AQS ID = 150012023, MesoWest ID = AN811)
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AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN811
Date(Year, Month, Day}): {2014, 11, 24}
Values Plotted: 5
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Figure C-23. 24 November 2014 Mountain View SO, concentrations greater than 75 ppb with
matching hourly local wind data (AQS ID = 150012023, MesoWest ID = AN811)
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AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN811
Date(Year, Month, Day): {2014, 1, 27}
Values Plotted: 2
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Figure C-24. 27 January 2014 Mountain View SO concentrations greater than 75 ppb with
matching hourly local wind data (AQS ID = 150012023, MesoWest ID = AN811)
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AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN811
Date(Year, Month, Day): {2014, 1, 14}
Values Plotted: 12
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Figure C-25. 14 January 2014 Mountain View SO, concentrations greater than 75 ppb with
matching hourly local wind data (AQS ID = 150012023, MesoWest ID = AN811)
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AQS DataSourceReferencelD: 150012023424011
City = Mountain View
Pollutant = Sulfur dioxide
Units = Parts per billion
Daily Pollutant values > 75 Parts per billion
MesoWest ID = AN811
Date(Year, Month, Day}: {2014, 1, 13}
Values Plotted: 1

North

East

South

Figure C-26. 13 January 2014 Mountain View SO, concentrations greater than 75 ppb with
matching hourly local wind data (AQS ID = 150012023, MesoWest ID = AN811)
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Appendix D: Number of Data Points for EPA Concurrence for 2012-14



Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Hilo AQS ID: 150011006

2012 1 2 2013 1 2 2014 1 2
1/2/12 4 4 1/27/13 3 3 2/5/14 1 1
1/13/12 1 1 1/28/13 7 7 2/10/14 3 3
1/15/12 1 1 3/9/13 1 1 2/13/14 8 8
1/17/12 1 1 4/15/13 1 1 2/14/14 3 3
1/18/12 1 1 4/21/13 2 2 2/28/14 2 2
1/24/12 2 2 4/22/13 2 2 11/24/14 2 2
1/25/12 1 1 4/23/13 1 1 12/9/14 3 3
2/6/12 3 3 10/18/13 1 1 12/21/14 3 3
212412 5 5 10/26/13 2 2 12/22/14 2 2
3/3/12 2 2 11/18/13 5 5 12/30/14 8 8
3/6/12 1 1 11/19/13 6 6 10 | 3 | 35
10/9/12 8 8 11/20/13 5 5
10/26/12 4 4 12/2/13 1 1
11/3/12 8 8 12/15/13 5 5
11/4/12 4 4 14 42 42
11/29/12 2 2
12/1/12 1 1
12/2/12 6 6
12/4/12 1 1
12/5/12 1 1
Total 20 57 57




Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence
1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data

2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Mt. View AQS ID: 150012023

2012 1 2 2013 1 2013 2 2014 1 2
1/12/12 1 1 1/27/13 6 1/27/13 6 1/3/14 5 5
1/13/12 6 6 1/28/13 4 1/28/13 4 1/11/14 1 1
1/16/12 1 1 1/30/13 2 1/30/13 2 1/13/14 1 1
1/17/12 2 2 3/8/13 1 3/8/13 1 1/14/14 12 12
1/18/12 13 13 3/9/13 1 3/9/13 1 1/21/14 1 1
1/25/12 2 2 3/10/13 2 3/10/13 2 1/22/14 4 4
2/6/12 7 7 4/12/13 1 4/12/13 1 1/27/14 2 2
2/7/12 3 3 4/21/13 1 4/13/13 3 1/31/14 1 1
2/8/12 4 4 5/7/13 6 4/21/13 1 2/1/14 1 1
3/6/12 4 4 10/18/13 2 5/7/13 6 2/2/14 1 1
9/20/12 1 1 10/26/13 1 10/18/13 2 2/5/14 1 1
10/8/12 2 2 11/18/13 4 10/26/13 1 27114 1 1
10/9/12 5 5 12/2/13 2 11/18/13 4 2/13/14 2 2

10/26/12 2 2 12/7/13 2 12/2/13 2 2/17/14 1 1
11/3/12 7 7 12/8/13 1 12/7/13 2 3/2/14 1 1
11/4/12 2 2 12/15/13 3 12/8/13 1 3/7/114 3 3
11/29/12 8 8 12/15/13 3 8/31/14 3 3
12/2/12 1 1 16 39 17 42 9/19/14 1 1
12/4/12 5 5 10/5/14 1 1
12/24/12 2 2 10/6/14 1 1
Total 20 78 78 11/15/14 1 1
11/24/14 5 5

12/8/14 1 1

12/9/14 5 5

12/22/14 2 2

12/30/14 6 6

12/31/14 1 1

27 65 65




Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Ocean View AQS ID: 150012020

2012 1 2 1 2 1 2
1/1/12 5 5 3/1/12 1 1 5/1/12 2 2
1/4/12 9 9 3/2/12 3 3 5/2/12 1 1
1/6/12 1 1 3/4/12 4 4 5/3/12 2 2
1/7/12 1 1 37112 7 7 5/5/12 6 6
1/8/12 1 1 3/8/12 2 2 5/6/12 1 1
1/10/12 1 1 3/9/12 9 9 5/9/12 2 2
1/12/12 8 8 3/12/12 3 3 5/12/12 2 2
1/18/12 1 1 3/14/12 2 2 5/13/12 4 4
1/22/12 1 1 3/15/12 2 2 5/15/12 1 1
1/23/12 1 1 3/16/12 6 6 5/17/12 2 2
1/24/12 1 1 3/18/12 5 5 5/18/12 2 2
1/25/12 5 5 3/19/12 4 4 5/20/12 2 2
1/27/12 1 1 3/20/12 4 4 5/21/12 1 1
1/28/12 3 3 3/21/12 1 1 5/23/12 3 3
1/29/12 1 1 3/22/12 5 5 5/26/12 3 3
2/1/12 2 2 3/23/12 1 1 5/27/12 3 3
2/2/12 10 10 3/24/12 2 2 5/29/12 4 4
2/3/12 5 5 3/27/12 3 3 5/30/12 2 2
2/6/12 3 3 3/28/12 4 4 5/31/12 1 1

2/10/12 2 2 3/29/12 3 3 6/8/12 2 2
2/11/12 1 1 3/30/12 6 6 6/9/12 3 3
2/12/12 1 1 4/2/12 1 1 6/11/12 3 3
2/14/12 3 3 4/3/12 8 8 6/12/12 1 1
2/15/12 1 1 4/4/12 2 2 6/13/12 1 1
2/17/12 4 4 4/5/12 1 1 6/14/12 2 2
2/18/12 2 2 4/7/12 1 1 6/15/12 3 3
2/19/12 2 2 4/9/12 4 4 6/16/12 5 5
2/20/12 2 2 4/12/12 5 5 6/17/12 4 4
2/21/12 9 9 4/13/12 1 1 6/19/12 2 2
2/22/12 13 13 4/18/12 1 1 6/21/12 3 3
2/23/12 4 4 4/19/12 1 1 6/24/12 1 1
2/25/12 6 6 4/23/12 1 1 6/28/12 3 3
2/26/12 8 8 4/25/12 2 2 6/29/12 4 4
2/27/12 5 5 4/27/12 4 4 7/2/12 8 8
2/28/12 3 3 4/28/12 1 1 7/3/12 1 1
2/29/12 1 1 4/30/12 2 2 7/4/12 1 1




Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Ocean View AQS ID: 150012020

2012 1 2 1 2
7/11/12 2 2 10/16/12 1 1
7/12/12 3 3 10/17/12 1 1
7/15/12 1 1 10/18/12 3 3
7/19/12 1 1 10/19/12 1 1
7/20/12 2 2 10/30/12 2 2
7/21/12 1 1 11/2/12 1 1
7/26/12 1 1 11/4/12 1 1
7/27/12 2 2 11/5/12 4 4
7/29/12 2 2 11/6/12 1 1
8/7/12 1 1 11/12/12 1 1
8/8/12 1 1 11/16/12 1 1
8/9/12 2 2 11/18/12 3 3
8/11/12 7 7 11/22/12 4 4
8/15/12 2 2 11/24/12 5 5
8/16/12 1 1 11/27/12 1 1
8/20/12 2 2 11/30/12 1 1
8/29/12 1 1 12/1/12 4 4

9/2/12 3 3 12/6/12 2 2
9/5/12 4 4 12/7/12 1 1
9/6/12 2 2 12/10/12 3 3
9/8/12 2 2 12/11/12 1 1
9/9/12 1 1 12/14/12 5 5
9/10/12 2 2 12/15/12 5 5
9/11/12 4 4 12/19/12 1 1
9/12/12 5 5 12/20/12 1 1
9/13/12 5 5 12/21/12 1 1
9/15/12 3 3 12/22/12 2 2
9/17/12 2 2 12/23/12 4 4
9/19/12 3 3 12/24/12 2 2
9/24/12 1 1 12/25/12 2 2
9/29/12 1 1 12/26/12 3 3
9/30/12 2 2 12/29/12 4 4
10/5/12 2 2 12/30/12 2 2
10/8/12 2 2 177 484 484
10/12/12 3 3
10/13/12 1 1




Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Ocean View AQS ID: 150012020

2013 1 2 1 2 1 2 1 2
1/6/13 1 1 5/5/13 2 2 9/17/13 5 5 12/7/13 1 1
1/7/13 2 2 5/27/13 1 1 9/19/13 2 2 12/9/13 3 3
1/9/13 2 2 6/1/13 3 3 9/22/13 1 1 12/10/13 2 2

1/10/13 3 3 6/5/13 1 1 9/24/13 7 7 12/13/13 1 1
1/11/13 1 1 6/9/13 1 1 9/25/13 2 2 12/18/13 1 1
1/21/13 1 1 6/12/13 1 1 9/26/13 3 3 12/19/13 3 3
1/24/13 1 1 6/16/13 4 4 9/27/13 2 2 12/21/13 4 4
1/25/13 4 4 6/17/13 3 3 9/28/13 1 1 12/31/13 3 3
1/26/13 1 1 6/20/13 2 2 9/29/13 1 1 116 280 280
2/2/13 2 2 6/26/13 1 1 9/30/13 2 2

2/3/13 3 3 6/28/13 4 4 10/1/13 1 1

2/4/13 1 1 6/29/13 1 1 10/3/13 1 1

2/6/13 3 3 7/8/13 2 2 10/4/13 2 2

2/7/13 1 1 7/9/13 2 2 10/5/13 3 3

2/9/13 3 3 7/15/13 2 2 10/8/13 1 1

2/15/13 1 1 7/16/13 2 2 10/11/13 1 1

2/16/13 2 2 7/17/13 1 1 10/16/13 4 4

2/17/13 4 4 7/21/13 3 3 10/18/13 1 1

2/18/13 3 3 7/25/13 1 1 10/23/13 7 7

2/26/13 2 2 7/30/13 3 3 10/24/13 3 3

2/27/13 3 3 8/9/13 3 3 10/29/13 1 1

3/3/13 1 1 8/13/13 2 2 10/30/13 5 5

3/4/13 4 4 8/19/13 4 4 11/5/13 2 2

3/6/13 1 1 8/20/13 1 1 11/10/13 1 1

3/7/13 4 4 8/21/13 2 2 11/11/13 4 4

4/5/13 5 5 8/23/13 2 2 11/13/13 3 3

4/7/13 2 2 8/25/13 1 1 11/15/13 5 5

4/8/13 1 1 8/29/13 2 2 11/21/13 4 4

4/9/13 2 2 8/30/13 4 4 11/24/13 2 2

4/13/13 1 1 9/3/13 1 1 11/25/13 2 2

4/14/13 3 3 9/4/13 2 2 11/26/13 6 6

4/16/13 3 3 9/5/13 2 2 11/27/13 5 5

4/20/13 1 1 9/8/13 3 3 11/29/13 3 3

4/27/13 2 2 9/10/13 2 2 12/4/13 2 2

5/1/13 5 5 9/11/13 3 3 12/5/13 2 2

5/2/13 2 2 9/12/13 5 5 12/6/13 5 5




Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Ocean View AQS ID: 150012020

2014 1 2 1 2 1 2
1/3/14 2 1/3/14 2 4/27/14 1 4/27/14 1 10/29/14 2 10/26/14 2
1/6/14 2 1/6/14 2 5/2/14 1 5/2/14 1 11/1/14 2 10/29/14 2
1/7/14 1 1/7/14 1 5/5/14 3 5/5/14 3 11/2/14 2 11/1/14 2
1/9/14 1 1/9/14 1 5/7/14 5 5/7/14 5 11/3/14 6 11/2/14 2

1/10/14 9 1/10/14 9 5/16/14 1 5/16/14 1 11/4/14 1 11/3/14 6
1/11/14 1 1/11/14 1 5/18/14 6 5/18/14 6 11/9/14 1 11/4/14 1
1/13/14 3 1/13/14 3 5/20/14 4 5/20/14 4 11/16/14 2 11/9/14 1
1/16/14 4 1/16/14 4 5/23/14 3 5/23/14 3 11/19/14 1 11/16/14 2
1/17/14 4 1/17/14 4 5/24/14 3 5/24/14 3 11/20/14 2 11/19/14 1
1/18/14 3 1/18/14 3 6/1/14 9 6/1/14 9 11/25/14 12 11/20/14 2
1/26/14 4 1/26/14 4 6/6/14 1 6/6/14 1 11/27/14 2 11/25/14 12
1/28/14 1 1/28/14 1 6/9/14 1 6/9/14 1 12/6/14 2 11/27/14 2
2/6/14 2 2/6/14 2 6/23/14 3 6/23/14 3 12/7/14 3 12/6/14 2
2/7/14 1 2/7/14 1 6/28/14 1 6/28/14 1 12/10/14 3 12/7/14 3
2/11/14 6 2/11/14 6 6/29/14 3 6/29/14 3 12/11/14 5 12/10/14 3
2/14/14 4 2/14/14 4 6/30/14 1 6/30/14 1 12/20/14 1 12/11/14 5
2/16/14 3 2/16/14 3 7/3/14 1 7/3/14 1 12/21/14 2 12/20/14 1
2/17/14 1 2/17/14 1 714114 1 714114 1 12/26/14 3 12/21/14 2
2/24/14 5 2/24/14 5 7/6/14 1 7/6/14 1 12/27/14 3 12/26/14 3
2/27/14 8 2/27/14 8 7/17/14 1 7/17/14 1 12/31/14 1 12/27/14 3
3/17/14 1 3/17/14 1 7/19/14 3 7/19/14 3 92 231 12/31/14 1
3/18/14 3 3/18/14 3 7/21/14 1 7/21/14 1 93 232
3/19/14 2 3/19/14 2 7/30/14 1 7/30/14 1

3/21/14 1 3/21/14 1 8/1/14 4 8/1/14 4

3/25/14 1 3/25/14 1 8/20/14 1 8/13/14 1

3/26/14 2 3/26/14 2 8/25/14 4 8/20/14 1

3/29/14 1 3/29/14 1 9/5/14 1 8/25/14 4

3/31/14 1 3/31/14 1 9/9/14 3 9/5/14 1

4/4/14 2 4/4/14 2 9/30/14 3 9/9/14 3

4/11/14 2 4/11/14 2 10/7/14 1 9/30/14 3

4/16/14 1 4/16/14 1 10/10/14 2 10/7/14 1

4/17/14 3 4/17/14 3 10/13/14 1 10/10/14 2

4/18/14 5 4/18/14 5 10/14/14 1 10/13/14 1

4/20/14 1 4/20/14 1 10/15/14 2 10/14/14 1

4/23/14 2 4/23/14 2 10/24/14 1 10/15/14 2

4/24/14 1 4/24/14 1 10/26/14 2 10/24/14 1




Appendix D

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Pahala

AQS ID: 150012016

2012 1 2 1 2 1 2
1/1/12 10 1/1/12 10 2/23/12 7 2/23/12 7 4/6/12 6 4/6/12 6
1/2/12 9 1/2/12 9 2/24/12 9 2/24/12 9 4/7/12 6 417112 6
1/4/12 5 1/4/12 5 2/26/12 4 2/26/12 4 4/8/12 8 4/8/12 8
1/5/12 12 1/5/12 12 2/27/12 1 2/27/12 1 4/9/12 5 4/9/12 5
1/6/12 11 1/6/12 11 2/28/12 2 2/28/12 2 4/10/12 10 4/10/12 10
1/7/12 13 1/7/12 13 2/29/12 2 2/29/12 2 4/11/12 5 4/11/12 5
1/8/12 7 1/8/12 7 3/1/12 4 3/1/12 4 4/12/12 5 4/12/12 5
1/9/12 9 1/9/12 9 3/2/12 8 3/2/12 8 4/13/12 3 4/13/12 3
1/10/12 7 1/10/12 7 3/3/12 5 3/3/12 5 4/14/12 1 4/14/12 1
1/11/12 3 1/11/12 3 3/5/12 5 3/5/12 5 4/16/12 4 4/16/12 4
1/19/12 1 1/19/12 1 3/7/112 2 3/7/112 2 4/17/12 5 4/17/12 5
1/20/12 10 1/20/12 10 3/8/12 5 3/8/12 5 4/18/12 11 4/18/12 11
1/21/12 6 1/21/12 6 3/9/12 5 3/9/12 5 4/19/12 8 4/19/12 8
1/22/12 12 1/22/12 12 3/10/12 12 3/10/12 12 4/20/12 2 4/20/12 2
1/23/12 9 1/23/12 9 3/11/12 13 3/11/12 13 4/21/12 11 4/21/12 11
1/25/12 4 1/25/12 4 3/12/12 13 3/12/12 13 4/22/12 4 4/22/12 4
1/27/12 1 1/27/12 1 3/13/12 2 3/13/12 2 4/23/12 7 4/23/12 7
1/28/12 7 1/28/12 7 3/14/12 7 3/14/12 7 4/24/12 6 4/24/12 6
1/29/12 9 1/29/12 9 3/15/12 7 3/15/12 7 4/25/12 3 4/25/12 3
1/30/12 9 1/30/12 9 3/16/12 8 3/16/12 8 4/26/12 2 4/26/12 2
1/31/12 4 1/31/12 4 3/17/12 8 3/17/12 8 4/28/12 3 4/28/12 3
2/1/12 8 2/1/12 8 3/18/12 5 3/18/12 5 4/29/12 3 4/29/12 3
2/2/12 8 2/2/12 8 3/19/12 9 3/19/12 9 4/30/12 6 4/30/12 6
2/3/12 9 2/3/12 9 3/20/12 6 3/20/12 6 5/1/12 1 5/1/12 1
27112 5 27112 5 3/21/12 7 3/21/12 7 5/2/12 6 5/2/12 6
2/8/12 4 2/8/12 4 3/22/12 13 3/22/12 13 5/3/12 9 5/3/12 9
2/9/12 2 2/9/12 2 3/23/12 7 3/23/12 7 5/4/12 3 5/4/12 3
2/10/12 3 2/10/12 3 3/24/12 6 3/24/12 6 5/5/12 2 5/5/12 2
2/12/12 1 2/12/12 1 3/25/12 1 3/25/12 1 5/6/12 3 5/6/12 3
2/14/12 2 2/14/12 2 3/26/12 12 3/26/12 12 5/7/12 8 5/7/12 8
2/15/12 6 2/15/12 6 3/27/12 6 3/27/12 6 5/8/12 4 5/8/12 4
2/16/12 7 2/16/12 7 3/28/12 8 3/28/12 8 5/9/12 4 5/9/12 4
2/17/12 16 2/17/12 16 3/29/12 11 3/29/12 11 5/10/12 9 5/10/12 9
2/18/12 8 2/18/12 8 3/30/12 14 3/30/12 14 5/11/12 8 5/11/12 8
2/19/12 3 2/19/12 3 3/31/12 3 3/31/12 3 5/12/12 4 5/12/12 4
2/20/12 1 2/20/12 1 4/2/12 4 4/2/12 4 5/15/12 7 5/15/12 7
2/21/12 5 2/21/12 5 4/3/12 8 4/3/12 8 5/16/12 5 5/16/12 5
2/22]/12 3 2/22/12 3 4/4/12 I 4/4/12 7 5/19/12 4 5/19/12 4




Appendix D

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Pahala

AQS ID: 150012016

2012 1 2 1 2 1 2
5/20/12 2 5/20/12 2 7/3/12 2 7/3/12 2 8/24/12 10 8/24/12 10
5/21/12 9 5/21/12 9 7/5/12 6 7/5/12 6 8/25/12 4 8/25/12 4
5/22/12 12 5/22/12 12 7/6/12 1 7/6/12 1 8/26/12 8 8/26/12 8
5/23/12 6 5/23/12 6 71712 12 71712 12 8/27/12 2 8/27/12 2
5/24/12 7 5/24/12 7 7/8/12 8 7/8/12 8 8/29/12 2 8/29/12 2
5/25/12 4 5/25/12 4 7/9/12 15 7/9/12 15 8/30/12 3 8/30/12 3
5/26/12 8 5/26/12 8 7/10/12 13 7/10/12 13 8/31/12 3 8/31/12 3
5/27/12 2 5/27/12 2 7/11/12 10 7/11/12 10 9/1/12 2 9/1/12 2
5/28/12 5 5/28/12 5 7/12/12 9 7/12/12 9 9/2/12 7 9/2/12 7
5/29/12 12 5/29/12 12 7/13/12 6 7/13/12 6 9/3/12 9 9/3/12 9
5/30/12 12 5/30/12 12 7/14/12 8 7/14/12 8 9/4/12 1 9/4/12 1
5/31/12 10 5/31/12 10 7/15/12 8 7/15/12 8 9/5/12 6 9/5/12 6
6/1/12 7 6/1/12 7 7/16/12 5 7/16/12 5 9/6/12 8 9/6/12 8
6/2/12 14 6/2/12 14 7/17/12 8 7/17/12 8 9/7/12 5 9/7/12 5
6/3/12 6 6/3/12 6 7/19/12 1 7/19/12 1 9/8/12 4 9/8/12 4
6/4/12 5 6/4/12 5 7/20/12 7 7/20/12 7 9/9/12 3 9/9/12 3
6/5/12 7 6/5/12 7 7/21/12 9 7/21/12 9 9/10/12 5 9/10/12 5
6/6/12 2 6/6/12 2 7/23/12 1 7/23/12 1 9/11/12 8 9/11/12 8
6/7/12 9 6/7/12 9 7/24/12 1 7/24/12 1 9/12/12 8 9/12/12 8
6/9/12 3 6/9/12 3 7/25/12 5 7/25/12 5 9/13/12 9 9/13/12 9
6/10/12 4 6/10/12 4 7/26/12 1 7/26/12 1 9/14/12 9 9/14/12 9
6/13/12 2 6/13/12 2 7/27/12 1 7/27/12 1 9/15/12 7 9/15/12 7
6/14/12 6 6/14/12 6 7/28/12 6 7/28/12 6 9/17/12 2 9/17/12 2
6/15/12 8 6/15/12 8 7/29/12 2 7/29/12 2 9/18/12 1 9/18/12 1
6/16/12 9 6/16/12 9 7/30/12 2 7/30/12 2 9/20/12 2 9/20/12 2
6/17/12 4 6/17/12 4 8/2/12 3 8/2/12 3 9/22/12 5 9/22/12 5
6/18/12 4 6/18/12 4 8/3/12 1 8/3/12 1 9/23/12 6 9/23/12 6
6/19/12 4 6/19/12 4 8/4/12 1 8/4/12 1 9/24/12 6 9/24/12 6
6/23/12 1 6/23/12 1 8/5/12 5 8/5/12 5 9/25/12 2 9/25/12 2
6/24/12 6 6/24/12 6 8/8/12 4 8/8/12 4 9/26/12 8 9/26/12 8
6/25/12 7 6/25/12 7 8/9/12 8 8/9/12 8 9/28/12 6 9/28/12 6
6/26/12 9 6/26/12 9 8/11/12 5 8/11/12 5 9/29/12 5 9/29/12 5
6/27/12 10 6/27/12 10 8/14/12 4 8/14/12 4 10/1/12 4 10/1/12 4
6/28/12 2 6/28/12 2 8/15/12 4 8/15/12 4 10/3/12 2 10/3/12 2
6/29/12 9 6/29/12 9 8/16/12 9 8/16/12 9 10/5/12 1 10/5/12 1
6/30/12 7 6/30/12 7 8/17/12 6 8/17/12 6 10/7/12 3 10/7/12 3
7/1/12 2 7/1/12 2 8/18/12 3 8/18/12 3 10/8/12 4 10/8/12 4
7/2/12 2 7/2/12 2 8/23/12 2 8/23/12 2 10/11/12 8 10/11/12 8




Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Pahala AQS ID: 150012016

2012 1 2 1 2
10/12/12 14 10/12/12 14 11/30/12 8 11/28/12 9
10/13/12 11 10/13/12 11 12/1/12 5 11/29/12 3
10/14/12 7 10/14/12 7 12/5/12 3 11/30/12 8
10/16/12 3 10/16/12 3 12/6/12 7 12/1/12 5
10/17/12 2 10/17/12 2 12/7/12 9 12/5/12 3
10/18/12 9 10/18/12 9 12/8/12 9 12/6/12 7
10/19/12 1 10/19/12 1 12/10/12 4 12/7/12 9
10/20/12 3 10/20/12 3 12/11/12 14 12/8/12 9
10/21/12 3 10/21/12 3 12/12/12 15 12/10/12 4
10/22/12 1 10/22/12 1 12/13/12 8 12/11/12 14
10/25/12 2 10/25/12 2 12/14/12 12 12/12/12 15
10/28/12 2 10/28/12 2 12/15/12 7 12/13/12 8
10/29/12 4 10/29/12 4 12/18/12 7 12/14/12 12
10/30/12 7 10/30/12 7 12/19/12 3 12/15/12 7
10/31/12 4 10/31/12 4 12/20/12 7 12/16/12 4

11/1/12 7 11/1/12 7 12/21/12 13 12/17/12 9
11/2/12 10 11/2/12 10 12/22/12 6 12/18/12 7
11/4/12 4 11/4/12 4 12/23/12 3 12/19/12 3
11/5/12 7 11/5/12 7 12/26/12 4 12/20/12 7
11/6/12 3 11/6/12 3 12/27/12 8 12/21/12 13
11/7/12 3 11/7/12 3 12/28/12 1 12/22/12 6
11/8/12 5 11/8/12 5 12/29/12 1 12/23/12 3
11/9/12 9 11/9/12 9 12/30/12 5 12/26/12 4
11/10/12 5 11/10/12 5 289 1701 12/27/12 8
11/11/12 2 11/11/12 2 12/28/12 1
11/12/12 2 11/12/12 2 12/29/12 1
11/15/12 5 11/13/12 3 12/30/12 5
11/16/12 14 11/14/12 8 293 1725
11/17/12 9 11/15/12 5

11/18/12 6 11/16/12 14

11/19/12 1 11/17/12 9

11/23/12 1 11/18/12 6

11/24/12 5 11/19/12 1

11/25/12 15 11/23/12 1

11/26/12 6 11/24/12 5

11/27/12 4 11/25/12 15

11/28/12 9 11/26/12 6

11/29/12 3 11/27/12 4




Appendix D

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Pahala

AQS ID: 150012016

2013 1 2 1 2 1 2
1/2/13 1 1/2/13 1 2/25/13 2 2/25/13 2 5/26/13 1 5/26/13 1
1/3/13 4 1/3/13 4 2/26/13 9 2/26/13 9 5/30/13 1 5/30/13 1
1/4/13 8 1/4/13 8 2/27/13 8 2/27/13 8 5/31/13 4 5/31/13 4
1/5/13 7 1/5/13 7 2/28/13 10 2/28/13 10 6/1/13 5 6/1/13 5
1/6/13 9 1/6/13 9 3/1/13 12 3/1/13 12 6/2/13 10 6/2/13 10
1/7/13 12 1/7/13 12 3/2/13 3 3/2/13 3 6/3/13 3 6/3/13 3
1/8/13 10 1/8/13 10 3/3/13 4 3/3/13 4 6/4/13 7 6/4/13 7
1/9/13 2 1/9/13 2 3/4/13 11 3/4/13 11 6/5/13 1 6/5/13 1

1/10/13 6 1/10/13 6 3/5/13 5 3/5/13 5 6/6/13 3 6/6/13 3
1/11/13 5 1/11/13 5 3/6/13 7 3/6/13 7 6/7/13 1 6/7/13 1
1/20/13 2 1/20/13 2 3/8/13 5 3/8/13 5 6/9/13 3 6/9/13 3
1/21/13 7 1/21/13 7 3/13/13 2 3/13/13 2 6/10/13 3 6/10/13 3
1/23/13 7 1/23/13 7 3/19/13 1 3/19/13 1 6/11/13 6 6/11/13 6
1/24/13 1 1/24/13 1 3/28/13 2 3/28/13 2 6/12/13 5 6/12/13 5
1/26/13 5 1/26/13 5 4/3/13 2 4/3/13 2 6/13/13 5 6/13/13 5
2/1/13 5 2/1/13 5 4/4/13 4 4/4/13 4 6/15/13 5 6/15/13 5
2/2/13 7 2/2/13 7 4/5/13 4 4/5/13 4 6/16/13 2 6/16/13 2
2/3/13 7 2/3/13 7 4/6/13 5 4/6/13 5 6/18/13 5 6/18/13 5
2/4/13 7 2/4/13 7 4/7/13 6 4/7/13 6 6/19/13 1 6/19/13 1
2/5/13 3 2/5/13 3 4/9/13 3 4/9/13 3 6/20/13 2 6/20/13 2
2/6/13 3 2/6/13 3 4/11/13 3 4/11/13 3 6/21/13 4 6/21/13 4
2/8/13 6 2/8/13 6 4/12/13 5 4/12/13 5 6/22/13 2 6/22/13 2
2/9/13 9 2/9/13 9 4/16/13 1 4/16/13 1 6/23/13 2 6/23/13 2
2/10/13 8 2/10/13 8 4/17/13 4 4/17/13 4 6/24/13 1 6/24/13 1
2/11/13 2 2/11/13 2 4/18/13 1 4/18/13 1 6/25/13 1 6/25/13 1
2/12/13 3 2/12/13 3 4/19/13 2 4/19/13 2 6/26/13 2 6/26/13 2
2/13/13 10 2/13/13 10 4/20/13 4 4/20/13 4 6/28/13 4 6/28/13 4
2/14/13 10 2/14/13 10 4/25/13 3 4/25/13 3 6/30/13 2 6/30/13 2
2/15/13 12 2/15/13 12 5/1/13 4 5/1/13 4 7/1/13 3 7/1/13 3
2/16/13 6 2/16/13 6 5/2/13 4 5/2/13 4 7/8/13 3 7/8/13 3
2/17/13 8 2/17/13 8 5/3/13 3 5/3/13 3 7/9/13 2 7/9/13 2
2/18/13 8 2/18/13 8 5/12/13 1 5/12/13 1 7/10/13 6 7/10/13 6
2/19/13 4 2/19/13 4 5/13/13 2 5/13/13 2 7/11/13 2 7/11/13 2
2/20/13 7 2/20/13 7 5/14/13 2 5/14/13 2 7/12/13 1 7/12/13 1
2/21/13 1 2/21/13 1 5/15/13 5 5/15/13 5 7/13/13 1 7/13/13 1
2/22/13 1 2/22/13 1 5/16/13 4 5/16/13 4 7/17/13 3 7/17/13 3
2/23/13 7 2/23/13 7 5/17/13 4 5/17/13 4 7/18/13 2 7/18/13 2
2/24/13 4 2/24/13 4 5/18/13 1 5/18/13 1 7/19/13 1 7/19/13 1
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Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Pahala AQS ID: 150012016

2013 1 2 1 2 1 2
7/21/13 5 7/21/13 5 9/19/13 3 9/19/13 3 11/25/13 2 11/24/13 9
7/23/13 7 7/23/13 7 9/20/13 5 9/20/13 5 11/26/13 8 11/25/13 2
7/24/13 2 7/24/13 2 9/24/13 4 9/21/13 2 11/27/13 7 11/26/13 8
7/25/13 2 7/25/13 2 9/25/13 5 9/24/13 4 11/28/13 3 11/27/13 7
7/27/13 1 7/27/13 1 9/26/13 9 9/25/13 5 11/29/13 4 11/28/13 3
7/28/13 4 7/28/13 4 9/27/13 5 9/26/13 9 12/2/13 2 11/29/13 4
7/31/13 7 7/31/13 7 9/28/13 4 9/27/13 5 12/3/13 4 12/2/13 2
8/2/13 4 8/2/13 4 9/29/13 4 9/28/13 4 12/4/13 4 12/3/13 4
8/3/13 4 8/3/13 4 10/1/13 2 9/29/13 4 12/5/13 2 12/4/13 4
8/4/13 2 8/4/13 2 10/2/13 1 10/1/13 2 12/6/13 3 12/5/13 2
8/9/13 5 8/9/13 5 10/3/13 2 10/2/13 1 12/10/13 5 12/6/13 3
8/12/13 4 8/12/13 4 10/4/13 1 10/3/13 2 12/11/13 8 12/10/13 5
8/13/13 4 8/13/13 4 10/5/13 5 10/4/13 1 12/12/13 5 12/11/13 8
8/15/13 4 8/15/13 4 10/6/13 2 10/5/13 5 12/13/13 9 12/12/13 5
8/16/13 2 8/16/13 2 10/8/13 2 10/6/13 2 12/14/13 7 12/13/13 9
8/18/13 2 8/18/13 2 10/9/13 6 10/8/13 2 12/15/13 3 12/14/13 7
8/19/13 7 8/19/13 7 10/11/13 1 10/9/13 6 12/18/13 1 12/15/13 3
8/21/13 3 8/21/13 3 10/12/13 1 10/11/13 1 12/19/13 11 12/18/13 1
8/24/13 8 8/24/13 8 10/16/13 3 10/12/13 1 12/20/13 4 12/19/13 11
8/25/13 5 8/25/13 5 10/23/13 9 10/16/13 3 12/23/13 5 12/20/13 4
8/27/13 3 8/27/13 3 10/24/13 1 10/23/13 9 12/24/13 6 12/23/13 5
8/28/13 2 8/28/13 2 10/25/13 3 10/24/13 1 12/25/13 4 12/24/13 6
8/30/13 3 8/30/13 3 10/29/13 7 10/25/13 3 12/26/13 3 12/25/13 4
8/31/13 2 8/31/13 2 10/30/13 8 10/29/13 7 213 904 12/26/13 3
9/1/13 5 9/1/13 5 10/31/13 2 10/30/13 8 214 906
9/2/13 1 9/2/13 1 11/1/13 9 10/31/13 2
9/3/13 5 9/3/13 5 11/2/13 8 11/1/13 9
9/5/13 1 9/5/13 1 11/3/13 3 11/2/13 8
9/6/13 1 9/6/13 1 11/9/13 2 11/3/13 3
9/10/13 10 9/10/13 10 11/11/13 3 11/9/13 2
9/11/13 4 9/11/13 4 11/12/13 5 11/11/13 3
9/12/13 1 9/12/13 1 11/13/13 6 11/12/13 5
9/13/13 2 9/13/13 2 11/15/13 1 11/13/13 6
9/14/13 1 9/14/13 1 11/16/13 11 11/15/13 1
9/15/13 2 9/15/13 2 11/17/13 4 11/16/13 11
9/16/13 2 9/16/13 2 11/18/13 3 11/17/13 4
9/17/13 9 9/17/13 9 11/22/13 1 11/18/13 3
9/18/13 1 9/18/13 1 11/24/13 9 11/22/13 1
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Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Pahala AQS ID: 150012016

2014 1 2 1 2 1 2
1/3/14 8 1/3/14 8 3/29/14 2 3/29/14 2 5/31/14 1 5/30/14 2
1/4/14 9 1/4/14 9 3/30/14 1 3/30/14 1 6/2/14 1 5/31/14 1
1/5/14 7 1/5/14 7 4/2/14 2 4/2/14 2 6/3/14 2 6/2/14 1
1/6/14 15 1/6/14 15 4/3/14 6 4/3/14 6 6/4/14 4 6/3/14 2
1/7/14 2 1/7/14 2 4/4/14 1 4/4/14 1 6/5/14 2 6/4/14 4
1/8/14 11 1/8/14 11 4/5/14 1 4/5/14 1 6/6/14 5 6/5/14 2
1/9/14 4 1/9/14 4 4/6/14 1 4/6/14 1 6/7/14 2 6/6/14 5

1/10/14 10 1/10/14 10 4/8/14 2 4/8/14 2 6/8/14 3 6/7/14 2
1/11/14 5 1/11/14 5 4/9/14 2 4/9/14 2 6/14/14 4 6/8/14 3
1/13/14 2 1/13/14 2 4/10/14 3 4/10/14 3 6/16/14 2 6/14/14 4
1/16/14 5 1/16/14 5 4/11/14 5 4/11/14 5 6/17/14 1 6/16/14 2
1/18/14 2 1/18/14 2 4/12/14 1 4/12/14 1 6/19/14 6 6/17/14 1
1/22/14 1 1/22/14 1 4/13/14 8 4/13/14 8 6/20/14 4 6/19/14 6
1/25/14 1 1/25/14 1 4/14/14 2 4/14/14 2 6/23/14 4 6/20/14 4
1/26/14 10 1/26/14 10 4/16/14 1 4/16/14 1 6/24/14 1 6/23/14 4
1/29/14 4 1/29/14 4 4/17/14 2 4/17/14 2 6/28/14 6 6/24/14 1
1/30/14 6 1/30/14 6 4/18/14 1 4/18/14 1 6/29/14 5 6/28/14 6

2/8/14 1 2/8/14 1 4/19/14 1 4/19/14 1 7/3/14 3 6/29/14 5

2/9/14 1 2/9/14 1 4/20/14 11 4/20/14 11 714114 8 7/3/14 3
2/11/14 8 2/11/14 8 4/21/14 7 4/21/14 7 7/5/14 4 714114 8
2/12/14 4 2/12/14 4 4/22/14 4 4/22/14 4 7/6/14 2 7/5/14 4
2/14/14 4 2/14/14 4 4/23/14 4 4/23/14 4 7/9/14 1 7/6/14 2
2/19/14 2 2/19/14 2 4/24/14 6 4/24/14 6 7/11/14 1 7/9/14 1
2/20/14 1 2/20/14 1 4/25/14 5 4/25/14 5 7/12/14 1 7/11/14 1
2/24/14 1 2/24/14 1 4/26/14 2 4/26/14 2 7/13/14 9 7/12/14 1
2/27/14 6 2/27/14 6 4/27/14 3 4/27/14 3 7/14/14 2 7/13/14 9
3/11/14 1 3/11/14 1 4/30/14 11 4/30/14 11 7/15/14 2 7/14/14 2
3/12/14 2 3/12/14 2 5/3/14 8 5/3/14 8 7/18/14 2 7/15/14 2
3/15/14 2 3/15/14 2 5/5/14 3 5/5/14 3 7/19/14 6 7/18/14 2
3/17/14 1 3/17/14 1 5/8/14 2 5/6/14 1 7/22/14 3 7/19/14 6
3/18/14 8 3/18/14 8 5/10/14 2 5/8/14 2 7/25/14 1 7122/14 3
3/19/14 2 3/19/14 2 5/18/14 5 5/10/14 2 7/27/14 3 7/25/14 1
3/21/14 3 3/21/14 3 5/19/14 2 5/18/14 5 7/28/14 6 7127114 3
3/22/14 2 3/22/14 2 5/20/14 5 5/19/14 2 7/29/14 4 7/28/14 6
3/23/14 1 3/23/14 1 5/25/14 1 5/20/14 5 7/30/14 1 7/29/14 4
3/24/14 5 3/24/14 5 5/26/14 1 5/25/14 1 8/1/14 3 7/30/14 1
3/25/14 1 3/25/14 1 5/28/14 1 5/26/14 1 8/3/14 4 8/1/14 3
3/26/14 1 3/26/14 1 5/30/14 2 5/28/14 1 8/16/14 1 8/3/14 4
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Appendix D

Days Exceeding the 1-hour SO, NAAQS for EPA Concurrence

1 = No. of 1-hour values 275.5 ppb from days with 218 of 24 hours of valid data 2 = No. of 1-hour values 275.5 ppb from days with at least one valid data hour

Station: Pahala AQS ID: 150012016

2014 1 2 1 2
8/17/14 1 8/5/14 1 11/28/14 3 11/26/14 1
8/20/14 2 8/16/14 1 12/1/14 1 11/27/14 2
8/22/14 8 8/17/14 1 12/2/14 3 11/28/14 3
8/23/14 2 8/20/14 2 12/5/14 1 12/1/14 1

9/3/14 1 8/22/14 8 12/6/14 3 12/2/14 3
9/4/14 3 8/23/14 2 12/7/14 7 12/5/14 1
9/5/14 7 9/3/14 1 12/8/14 1 12/6/14 3
9/7/14 3 9/4/14 3 12/10/14 1 12/7/14 7
9/8/14 1 9/5/14 7 12/11/14 9 12/8/14 1
9/9/14 1 9/7/14 3 12/14/14 12 12/10/14 1
9/22/14 1 9/8/14 1 12/17/14 4 12/11/14 9
9/23/14 3 9/9/14 1 12/18/14 4 12/14/14 12
9/24/14 4 9/22/14 1 12/19/14 1 12/17/14 4
9/25/14 2 9/23/14 3 12/20/14 7 12/18/14 4
9/26/14 2 9/24/14 4 12/21/14 4 12/19/14 1
9/30/14 2 9/25/14 2 12/22/14 1 12/20/14 7
10/3/14 1 9/26/14 2 12/26/14 8 12/21/14 4
10/10/14 7 9/30/14 2 12/27/14 1 12/22/14 1
10/11/14 2 10/3/14 1 12/29/14 3 12/26/14 8
10/12/14 3 10/10/14 7 12/31/14 3 12/27/14 1
10/13/14 5 10/11/14 2 172 598 12/29/14 3
10/14/14 5 10/12/14 3 12/31/14 3
10/24/14 2 10/13/14 5 174 600
10/25/14 3 10/14/14 5
10/26/14 3 10/24/14 2
10/29/14 7 10/25/14 3
10/30/14 2 10/26/14 3
11/5/14 2 10/29/14 7
11/11/14 2 10/30/14 2
11/15/14 1 11/5/14 2
11/16/14 3 11/11/14 2
11/17/14 1 11/15/14 1
11/19/14 5 11/16/14 3
11/20/14 2 11/17/14 1
11/24/14 2 11/19/14 5
11/25/14 11 11/20/14 2
11/26/14 1 11/24/14 2
11/27/14 2 11/25/14 11
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours 2 75.5 ppb)

Station: Hilo AQS ID: 150011006
Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb
1/2/2012 5:00 204.6 11/3/2012 4:00 150.3 4/22/2013 8:00 76.5 2/13/2014 6:00 112.9
1/2/2012 6:00 327 11/3/2012 5:00 126.6 4/23/2013 3:00 134.1 2/13/2014 10:00 102
1/2/2012 7:00 285.5 11/3/2012 6:00 90 10/18/2013 9:00 86.5 2/13/2014 11:00 99.8
1/2/2012 8:00 97.9 11/3/2012 7:00 146.8 10/26/2013 2:00 119.7 2/14/2014 5:00 88.7
1/13/2012 9:00 77.6 11/3/2012 8:00 258.2 10/26/2013 3:00 117.7 2/14/2014 6:00 128.7
1/15/2012 6:00 128.2 11/3/2012 9:00 232.4 11/18/2013 4:00 79.5 2/14/2014 7:00 102
1/17/2012 9:00 89.1 11/4/2012 5:00 167.7 11/18/2013 5:00 103.2 2/28/2014 1:00 103
1/18/2012 7:00 76 11/4/2012 6:00 2555 11/18/2013 6:00 130.6 2/28/2014 2:00 86.6
1/24/2012 2:00 187.5 11/4/2012 7:00 202.6 11/18/2013 7:00 200.4 11/24/2014 3:00 87.4
1/24/2012 3:00 99.8 11/4/2012 8:00 247.2 11/18/2013 8:00 124.3 11/24/2014 4:00 81.9
1/25/2012 4:00 89.2 11/29/2012 7:00 157.8 11/19/2013 1:00 884 12/9/2014 3:00 76.7
2/6/2012 5:00 193.6 11/29/2012 8:00 173.1 11/19/2013 2:00 193.3 12/9/2014 4:00 143.9
2/6/2012 6:00 158.8 12/1/2012 23:00 227.3 11/19/2013 3:00 129.7 12/9/2014 5:00 120.5
2/6/2012 7:00 78.1 12/2/2012 0:00 178.8 11/19/2013 4:00 110.7 12/21/2014 6:00 100.6
2/24/2012 4:00 122.4 12/2/2012 1:00 215.3 11/19/2013 7:00 176.6 12/21/2014 7:00 136.2
2/24/2012 5:00 140.1 12/2/2012 2:00 219.7 11/19/2013 8:00 206.2 12/21/2014 8:00 77.8
2/24/2012 6:00 130.8 12/2/2012 3:00 169.3 11/20/2013 3:00 87.1 12/22/2014 8:00 96.7
2/24/2012 7:00 181.2 12/2/2012 4:00 157 11/20/2013 4:00 114.7 12/22/2014 9:00 1194
2/24/2012 8:00 103.6 12/2/2012 5:00 113.7 11/20/2013 5:00 94.5 12/30/2014 5:00 224.2
3/3/2012 0:00 224 12/4/2012 7:00 78.2 11/20/2013 6:00 89.3 12/30/2014 6:00 331
3/3/2012 1:00 132 12/5/2012 8:00 80.7 11/20/2013 7:00 84.3 12/30/2014 7:00 276.1
3/6/2012 9:00 82.1 1/27/2013 18:00 202.2 12/2/2013 5:00 79.1 12/30/2014 8:00 136.5
10/9/2012 3:00 1121 1/27/2013 19:00 242.2 12/15/2013 4:00 113 12/30/2014 9:00 98.5
10/9/2012 4:00 179.4 1/27/2013 20:00 1104 12/15/2013 5:00 120.6 12/30/2014 10:00 201.2
10/9/2012 5:00 193.3 1/28/2013 2:00 97.6 12/15/2013 6:00 156 12/30/2014 11:00 162.4
10/9/2012 6:00 193.9 1/28/2013 3:00 99.6 12/15/2013 7:00 117.8 12/30/2014 12:00 106.7
10/9/2012 7:00 175.7 1/28/2013 5:00 76.2 12/15/2013 8:00 96.2
10/9/2012 8:00 173 1/28/2013 6:00 91.6 2/5/2014 8:00 94
10/9/2012 9:00 223.8 1/28/2013 7:00 168.6 2/10/2014 6:00 293.3
10/9/2012 10:00 128.7 1/28/2013 8:00 141.3 2/10/2014 7:00 304.7
10/26/2012 5:00 102 1/28/2013 9:00 109.7 2/10/2014 8:00 255.5
10/26/2012 6:00 179.3 3/9/2013 16:00 86.5 2/13/2014 1:00 175.9
10/26/2012 7:00 192.1 4/15/2013 7:00 105.6 2/13/2014 2:00 226.2
10/26/2012 8:00 2125 4/21/2013 7:00 84.9 2/13/2014 3:00 139.4
11/3/2012 1:00 90.1 4/21/2013 8:00 79.6 2/13/2014 4:00 106.6
11/3/2012 2:00 127.6 4/22/2013 7:00 110.1 2/13/2014 5:00 98.3
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours 2 75.5 ppb)

Station: Mt. View AQS ID: 150012023

Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb
1/12/2012 16:00 106.7 2/8/2012 1:00 136.8 12/4/2012 5:00 125.9 11/18/2013 4:00 79.8 1/27/2014 9:00 116.5
1/13/2012 0:00 98.8 2/8/2012 2:00 136.4 12/4/2012 6:00 87.4 11/18/2013 5:00 92.1 1/27/2014 10:00 98.9
1/13/2012 4:00 90.4 2/8/2012 3:00 114.6 12/4/2012 7:00 107.5 11/18/2013 8:00 90.9 1/31/2014 17:00 109.4
1/13/2012 5:00 91.7 3/6/2012 14:00 210.7 12/4/2012 8:00 106.6 11/18/2013 9:00 105.8 2/1/2014 5:00 137.3
1/13/2012 6:00 77.3 3/6/2012 15:00 190.1 12/24/2012 5:00 99.7 12/2/2013 3:00 320.4 2/2/2014 4:00 1955
1/13/2012 8:00 82.7 3/6/2012 16:00 177.6 12/24/2012 7:00 108.3 12/2/2013 4:00 445.2 2/5/2014 7:00 83.6
1/13/2012 10:00 142.2 3/6/2012 17:00 119.9 1/27/2013 7:00 155.5 12/7/2013 8:00 170.1 2/7/2014 9:00 130.1
1/16/2012 3:00 79.3 9/20/2012 4:00 125.9 1/27/2013 8:00 85.7 12/7/2013 9:00 78.2 2/13/2014 3:00 85.0
1/17/2012 7:00 249.6 10/8/2012 1:00 79 1/27/2013 9:00 104.5 12/8/2013 19:00 75.8 2/13/2014 4:00 99.2
1/17/2012 23:00 138.5 10/8/2012 8:00 85.7 1/27/2013 19:00 171.7 12/15/2013 4:00 84.4 2/17/2014 23:00 116.4
1/18/2012 0:00 815 10/9/2012 3:00 104.3 1/27/2013 20:00 177.3 12/15/2013 5:00 413.3 3/2/2014 9:00 775
1/18/2012 2:00 465.3 10/9/2012 5:00 234.1 1/27/2013 21:00 81.8 12/15/2013 6:00 1994 3/7/12014 6:00 79.1
1/18/2012 3:00 126.6 10/9/2012 6:00 279.7 1/28/2013 1:00 98.8 1/3/2014 1:00 96.9 3/7/2014 8:00 690.6
1/18/2012 5:00 283.2 10/9/2012 7:00 274.5 1/28/2013 3:00 149.2 1/3/2014 2:00 172.3 3/7/2014 9:00 346.2
1/18/2012 6:00 161.1 10/9/2012 8:00 234.7 1/28/2013 7:00 160.1 1/3/2014 3:00 264.2 8/31/2014 6:00 79.9
1/18/2012 7:00 119.3 10/26/2012 4:00 100.4 1/28/2013 8:00 322.3 1/3/2014 8:00 354.4 8/31/2014 7:00 85.0
1/18/2012 8:00 158.3 10/26/2012 7:00 149.3 1/30/2013 6:00 149.7 1/3/2014 9:00 252.7 8/31/2014 8:00 100.8
1/18/2012 9:00 119.8 11/3/2012 3:00 184.6 1/30/2013 7:00 109.5 1/11/2014 5:00 100.8 9/19/2014 5:00 92.5
1/18/2012 10:00 175.5 11/3/2012 4:00 234.8 3/8/2013 5:00 125.8 1/13/2014 23:00 95.1 10/5/2014 8:00 109.9
1/18/2012 11:00 2011 11/3/2012 5:00 163.6 3/9/2013 18:00 138.8 1/14/2014 0:00 87.5 10/6/2014 9:00 168.3
1/18/2012 19:00 125.8 11/3/2012 6:00 164.2 3/10/2013 4:00 854 1/14/2014 3:00 100.6 11/15/2014 8:00 100.7
1/18/2012 21:00 95,5 11/3/2012 7:00 495.9 3/10/2013 7:00 111.2 1/14/2014 4:00 147.6 11/24/2014 5:00 87.4
1/18/2012 22:00 117.5 11/3/2012 8:00 191.6 4/12/2013 23:00 98.4 1/14/2014 5:00 187.9 11/24/2014 9:00 97.7
1/25/2012 2:00 88.5 11/3/2012 10:00 128.6 4/13/2013 0:00 77.8 1/14/2014 6:00 125.1 11/24/2014 10:00 100.4
1/25/2012 3:00 127.5 11/4/2012 6:00 834 4/13/2013 2:00 93.4 1/14/2014 7:00 94.1 11/24/2014 11:00 79.2
2/6/2012 3:00 91.4 11/4/2012 8:00 76.4 4/13/2013 5:00 88.3 1/14/2014 8:00 1514 11/24/2014 12:00 83.6
2/6/2012 4:00 173.9 11/29/2012 2:00 81.7 4/21/2013 6:00 112.8 1/14/2014 9:00 146.5 12/8/2014 6:00 131.0
2/6/2012 5:00 136.5 11/29/2012 3:00 125.1 5/7/2013 3:00 100.6 1/14/2014 10:00 132.2 12/9/2014 3:00 95.6
2/6/2012 6:00 116 11/29/2012 4:00 102.5 5/7/2013 4:00 143.5 1/14/2014 12:00 104.6 12/9/2014 4:00 98.1
2/6/2012 7:00 102 11/29/2012 5:00 147 5/7/2013 5:00 122.7 1/14/2014 13:00 157.5 12/9/2014 7:00 3115
2/6/2012 8:00 137.9 11/29/2012 6:00 277 5/7/2013 6:00 248.3 1/14/2014 14:00 102.4 12/9/2014 8:00 207.1
2/6/2012 9:00 108.8 11/29/2012 7:00 179.2 5/7/2013 7:00 171.6 1/21/2014 1:00 98.6 12/9/2014 9:00 122.4
2/7/2012 10:00 126.8 11/29/2012 8:00 112.9 5/7/2013 10:00 90.6 1/22/2014 0:00 101.0 12/22/2014 7:00 111.2
2/7/2012 11:00 159.9 11/29/2012 11:00 87.8 10/18/2013 8:00 234.1 1/22/2014 1:00 114.0 12/22/2014 8:00 95.4
2/7/2012 12:00 102.3 12/2/2012 16:00 120.7 10/18/2013 9:00 78 1/22/2014 2:00 81.6 12/30/2014 3:00 190.5
2/8/2012 0:00 102.4 12/4/2012 4:00 99.3 10/26/2013 2:00 184.3 1/22/2014 4:00 88.8 12/30/2014 4:00 229.2
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours 2 75.5 ppb)
Station: Mt. View AQS ID: 150012023
Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb
12/30/2014 5:00 361.9
12/30/2014 9:00 273.1
12/30/2014 10:00 207.1
12/30/2014 11:00 86.4
12/31/2014 2:00 1111
Station: Ocean View AQS ID: 150012020
Day Start Hr|  ppb Day | StartHr | ppb Day |StartHr| ppb Day | StartHr | ppb Day | StartHr [ ppb
1/1/2012 3:00 156.8 1/24/2012 23:00 125.0 2/6/2012 4:00 231.8 2/22/2012 0:00 87.5 2/26/2012 10:00 89.1
1/1/2012 6:00 79.8 1/25/2012 0:00 90.6 2/6/2012 5:00 104.1 2/22/2012 5:00 95.7 2/26/2012 11:00 89.5
1/1/2012 9:00 108.6 1/25/2012 1:00 85.0 2/10/2012 10:00 107.5 2/22/2012 11:00 103.7 2/27/2012 10:00 107.2
1/1/2012 10:00 136.5 1/25/2012 2:00 297.0 2/10/2012 11:00 103.5 2/22/2012 13:00 1121 212712012 18:00 118.4
1/1/2012 11:00 84.0 1/25/2012 3:00 90.0 2/11/2012 10:00 132.1 2/22/2012 14:00 85.2 2/27/2012 19:00 162.3
1/4/2012 6:00 182.4 1/25/2012 4:00 111.8 2/12/2012 11:00 123.2 2/22/2012 15:00 1184 2/27/2012 20:00 187.0
1/4/2012 7:00 278.4 1/27/2012 6:00 88.8 2/14/2012 9:00 129.9 2/22/2012 16:00 122.7 2/27/2012 21:00 77.6
1/4/2012 8:00 388.9 1/28/2012 11:00 90.3 2/14/2012 10:00 90.3 2/22/2012 18:00 157.7 2/28/2012 6:00 325.8
1/4/2012 9:00 698.8 1/28/2012 13:00 76.1 2/14/2012 11:00 85.9 2/22/2012 19:00 516.2 2/28/2012 10:00 142.7
1/4/2012 10:00 264.5 1/28/2012 17:00 89.6 2/15/2012 12:00 78.8 2/22/2012 20:00 728.6 2/28/2012 11:00 104.4
1/4/2012 11:00 196.4 1/29/2012 10:00 92.4 2/17/2012 11:00 104.8 2/22/2012 21:00 433.6 2/29/2012 6:00 155.0
1/4/2012 12:00 1445 2/1/2012 2:00 92.3 2/17/2012 16:00 92.6 2/22/2012 22:00 190.2 3/1/2012 8:00 118.0
1/4/2012 16:00 116.8 2/1/2012 23:00 264.6 2/17/2012 17:00 162.6 2/22/2012 23:00 242.2 3/2/2012 8:00 129.4
1/4/2012 17:00 119.5 2/2/2012 0:00 625.8 2/17/2012 18:00 77.8 2/23/2012 0:00 252.7 3/2/2012 9:00 96.6
1/6/2012 7:00 102.3 2/2/2012 1:00 469.3 2/18/2012 13:00 77.1 2/23/2012 1:00 185.8 3/2/2012 10:00 129.7
1/7/2012 4:00 76.6 2/2/2012 2:00 208.4 2/18/2012 17:00 101.1 2/23/2012 7:00 96.5 3/4/2012 5:00 90.9
1/8/2012 10:00 76.6 2/2/2012 3:00 146.2 2/19/2012 10:00 1054 2/23/2012 8:00 91.3 3/4/2012 6:00 159.5
1/10/2012 11:00 76.0 2/2/2012 5:00 103.7 2/19/2012 11:00 93.8 2/25/2012 0:00 110.2 3/4/2012 7:00 148.7
1/12/2012 4:00 558.9 2/2/2012 6:00 124.3 2/20/2012 17:00 95.7 2/25/2012 1:00 517.4 3/4/2012 8:00 141.3
1/12/2012 5:00 215.2 2/2/2012 8:00 110.3 2/20/2012 18:00 120.7 2/25/2012 2:00 1261.0 3/7/2012 3:00 109.3
1/12/2012 6:00 76.6 21212012 9:00 207.0 2/21/2012 7:00 88.3 2/25/2012 3:00 257.2 3/7/12012 4:00 206.6
1/12/2012 7:00 119.4 2/2/2012 10:00 234.6 2/21/2012 8:00 337.6 2/25/2012 4:00 119.9 3/7/2012 5:00 160.4
1/12/2012 8:00 177.7 2/2/2012 11:00 80.2 2/21/2012 9:00 173.3 2/25/2012 5:00 114.3 3/7/2012 6:00 143.9
1/12/2012 9:00 148.4 2/3/2012 6:00 334.6 2/21/2012 17:00 104.5 2/26/2012 1:00 132.3 3/7/2012 7:00 124.1
1/12/2012 10:00 84.1 2/3/2012 7:00 304.0 2/21/2012 18:00 92.8 2/26/2012 2:00 549.0 3/7/2012 8:00 93.0
1/12/2012 11:00 78.8 2/3/2012 8:00 171.8 2/21/2012 19:00 117.8 2/26/2012 3:00 274.1 3/7/2012 9:00 119.8
1/18/2012 1:00 111.0 2/3/2012 9:00 192.0 2/21/2012 20:00 188.9 2/26/2012 5:00 102.5 3/8/2012 16:00 123.8
1/22/2012 5:00 90.4 2/3/2012 10:00 114.6 2/21/2012 21:00 399.0 2/26/2012 6:00 754.4 3/8/2012 17:00 1414
1/23/2012 2:00 277.5 2/6/2012 3:00 123.6 2/21/2012 22:00 207.7 2/26/2012 7:00 308.4 3/9/2012 2:00 83.2
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours 2 75.5 ppb)

Station: Ocean View AQS ID: 150012020

Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb
3/9/2012 3:00 237.4 3/22/2012 9:00 189.7 4/9/2012 19:00 94.4 5/12/2012 12:00 110.8 6/11/2012 8:00 172.1
3/9/2012 4:00 216.8 3/22/2012 10:00 106.4 4/9/2012 20:00 162.9 5/12/2012 13:00 100.7 6/11/2012 9:00 90.9
3/9/2012 5:00 117.5 3/22/2012 12:00 97.4 4/9/2012 21:00 108.1 5/13/2012 11:00 89.5 6/12/2012 23:00 194.0
3/9/2012 6:00 230.6 3/22/2012 13:00 86.8 4/9/2012 22:00 81.1 5/13/2012 12:00 105.3 6/13/2012 0:00 128.2
3/9/2012 11:00 92.5 3/23/2012 10:00 1151 4/12/2012 6:00 105.5 5/13/2012 16:00 106.6 6/14/2012 8:00 127.3
3/9/2012 18:00 79.7 3/24/2012 9:00 93.0 4/12/2012 7:00 399.3 5/13/2012 17:00 105.3 6/14/2012 9:00 96.0
3/9/2012 22:00 158.4 3/24/2012 16:00 86.9 4/12/2012 8:00 161.9 5/15/2012 5:00 86.2 6/15/2012 6:00 115.0
3/9/2012 23:00 134.9 3/27/2012 8:00 109.3 4/12/2012 9:00 124.6 5/17/2012 21:00 90.7 6/15/2012 22:00 83.0
3/12/2012 1:00 124.1 3/27/2012 9:00 112.3 4/12/2012 10:00 79.3 5/17/2012 22:00 166.2 6/15/2012 23:00 107.9
3/12/2012 2:00 89.2 3/27/2012 10:00 76.4 4/13/2012 4:00 84.9 5/18/2012 8:00 92.5 6/16/2012 0:00 190.8
3/12/2012 3:00 146.6 3/28/2012 7:00 180.3 4/18/2012 18:00 105.7 5/18/2012 21:00 934 6/16/2012 3:.00 211.0
3/14/2012 22:00 102.1 3/28/2012 8:00 272.4 4/19/2012 9:00 96.6 5/20/2012 1:00 89.9 6/16/2012 5:00 95.3
3/14/2012 23:00 101.7 3/28/2012 9:00 323.0 4/23/2012 20:00 168.5 5/20/2012 2:00 96.3 6/16/2012 8:00 259.6
3/15/2012 0:00 81.0 3/28/2012 10:00 100.7 4/25/2012 3:00 97.8 5/21/2012 22:00 179.0 6/16/2012 9:00 338.6
3/15/2012 9:00 81.0 3/29/2012 7:00 229.8 4/25/2012 4:00 82.2 5/23/2012 10:00 211.7 6/17/2012 12:00 131.3
3/16/2012 9:00 200.4 3/29/2012 8:00 292.2 4/27/2012 6:00 96.7 5/23/2012 11:00 80.2 6/17/2012 13:00 168.2
3/16/2012 10:00 237.4 3/29/2012 23:00 119.0 4/27/2012 9:00 90.9 5/23/2012 18:00 88.4 6/17/2012 14:00 121.7
3/16/2012 11:00 150.5 3/30/2012 0:00 271.7 4/27/2012 10:00 157.8 5/26/2012 8:00 144 .2 6/17/2012 16:00 158.8
3/16/2012 15:00 91.3 3/30/2012 1:00 2245 4/27/2012 23:00 129.8 5/26/2012 20:00 77.2 6/19/2012 4:00 93.1
3/16/2012 16:00 110.0 3/30/2012 3:00 103.1 4/28/2012 9:00 130.5 5/26/2012 21:00 89.1 6/19/2012 5:00 78.0
3/16/2012 17:00 103.4 3/30/2012 8:00 167.5 4/30/2012 10:00 82.1 5/27/2012 2:00 146.5 6/21/2012 6:00 198.6
3/18/2012 10:00 104.9 3/30/2012 9:00 216.5 4/30/2012 11:00 83.5 5/27/2012 4:00 82.8 6/21/2012 7:00 99.8
3/18/2012 20:00 111.0 3/30/2012 10:00 143.1 5/1/2012 9:00 78.1 5/27/2012 8:00 80.1 6/21/2012 8:00 96.6
3/18/2012 21:00 295.2 4/2/2012 14:00 101.0 5/1/2012 10:00 180.4 5/29/2012 17:00 834 6/24/2012 10:00 161.1
3/18/2012 22:00 124.2 4/3/2012 2:00 96.2 5/2/2012 7:00 262.8 5/29/2012 18:00 123.4 6/28/2012 4:00 125.6
3/18/2012 23:00 118.8 4/3/2012 3:00 100.8 5/3/2012 6:00 126.9 5/29/2012 19:00 81.2 6/28/2012 11:00 92.1
3/19/2012 0:00 83.2 4/3/2012 4:00 164.1 5/3/2012 7:00 94.7 5/29/2012 20:00 135.1 6/28/2012 22:00 78.6
3/19/2012 8:00 202.2 4/3/2012 5:00 738.0 5/5/2012 0:00 108.3 5/30/2012 8:00 437.7 6/29/2012 0:00 163.5
3/19/2012 9:00 305.8 4/3/2012 6:00 1066.7 5/5/2012 2:00 94.8 5/30/2012 9:00 106.5 6/29/2012 1:00 120.1
3/19/2012 10:00 110.3 4/3/2012 8:00 135.9 5/5/2012 4:00 88.7 5/31/2012 11:00 87.1 6/29/2012 7:00 86.7
3/20/2012 7:00 404.3 4/3/2012 9:00 208.8 5/5/2012 5:00 127.5 6/8/2012 22:00 115.6 6/29/2012 8:00 196.9
3/20/2012 8:00 1271.9 4/3/2012 10:00 1455 5/5/2012 8:00 77.9 6/8/2012 23:00 165.9 7/2/2012 1:00 81.0
3/20/2012 9:00 750.5 4/4/2012 9:00 120.4 5/5/2012 9:00 235.4 6/9/2012 0:00 107.4 71212012 5:00 148.0
3/20/2012 10:00 423.9 4/4/2012 10:00 87.2 5/6/2012 9:00 89.5 6/9/2012 1:00 148.3 7/2/2012 6:00 164.8
3/21/2012 18:00 92.3 4/5/2012 3:00 94.8 5/9/2012 19:00 142.5 6/9/2012 2:00 144.9 712/2012 7:00 144.8
3/22/2012 0:00 90.7 4/7/2012 8:00 80.1 5/9/2012 20:00 87.9 6/11/2012 7:00 186.7 71212012 8:00 362.0
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours 2 75.5 ppb)

Station: Ocean View AQS ID: 150012020

Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb
7/2/2012 9:00 215.8 8/29/2012 3:00 140.3 9/19/2012 9:00 80.8 11/22/2012 9:00 294.0 12/23/2012 7:00 111.2
71212012 10:00 101.7 9/2/2012 18:00 134.9 9/24/2012 0:00 1171 11/24/2012 7:00 114.6 12/23/2012 12:00 815
71212012 23:00 234.3 9/2/2012 19:00 138.8 9/29/2012 5:00 76.9 11/24/2012 8:00 152.5 12/24/2012 0:00 246.2
713/2012 0:00 312.7 9/2/2012 20:00 139.9 9/30/2012 8:00 97.0 11/24/2012 9:00 102.1 12/24/2012 1:00 89.4
714/2012 19:00 77.8 9/5/2012 20:00 117.0 9/30/2012 9:00 81.1 11/24/2012 10:00 1294 12/25/2012 2:00 167.0
7/11/2012 6:00 82.1 9/5/2012 21:00 163.8 10/5/2012 7:00 162.1 11/24/2012 11:00 75.5 12/25/2012 3:00 1511
7/11/2012 7:00 86.1 9/5/2012 22:00 143.6 10/5/2012 9:00 104.4 11/27/2012 8:00 78.9 12/26/2012 4:00 566.2
7/12/2012 8:00 82.7 9/5/2012 23:00 258.2 10/8/2012 10:00 110.8 11/30/2012 10:00 87.6 12/26/2012 5:00 236.1
7/12/2012 9:00 145.8 9/6/2012 8:00 154.8 10/8/2012 11:00 114.2 12/1/2012 9:00 96.5 12/26/2012 22:00 177.2
7112/2012 10:00 101.3 9/6/2012 9:00 101.9 10/12/2012 6:00 207.3 12/1/2012 10:00 139.1 12/29/2012 19:00 98.3
7/15/2012 20:00 107.2 9/8/2012 3:00 99.0 10/12/2012 7:00 129.2 12/1/2012 11:00 149.6 12/29/2012 20:00 159.7
7/19/2012 4:00 81.9 9/8/2012 4:00 845 10/12/2012 8:00 1131 12/1/2012 12:00 83.3 12/29/2012 21:00 267.0
7/20/2012 8:00 178.8 9/9/2012 19:00 82.5 10/13/2012 1:00 76.6 12/6/2012 10:00 177.8 12/29/2012 22:00 119.6
7/20/2012 9:00 141.5 9/10/2012 18:00 162.8 10/16/2012 8:00 113.1 12/6/2012 11:00 100.2 12/30/2012 1:00 77.9
7121/2012 2:00 111.0 9/10/2012 19:00 357.2 10/17/2012 3:00 136.5 12/7/2012 9:00 190.8 12/30/2012 8:00 88.4
7/26/2012 20:00 182.9 9/11/2012 10:00 96.3 10/18/2012 21:00 155.4 12/10/2012 10:00 129.7 1/6/2013 17:00 86.6
7127/2012 9:00 126.6 9/11/2012 19:00 96.4 10/18/2012 22:00 93.5 12/10/2012 11:00 97.2 1/7/2013 1:00 104.8
7127/2012 10:00 109.9 9/11/2012 20:00 180.2 10/18/2012 23:00 145.0 12/10/2012 17:00 139.6 1/7/2013 19:00 91.4
7129/2012 4:00 92.6 9/11/2012 21:00 117.2 10/19/2012 0:00 102.8 12/11/2012 6:00 105.2 1/9/2013 10:00 92.9
7/29/2012 5:00 98.9 9/12/2012 7:00 99.5 10/30/2012 7:00 151.0 12/14/2012 10:00 85.0 1/9/2013 11:00 83.4
8/7/2012 8:00 85.6 9/12/2012 8:00 186.9 10/30/2012 8:00 76.9 12/14/2012 11:00 89.8 1/10/2013 10:00 167.2
8/8/2012 8:00 123.8 9/12/2012 9:00 186.6 11/2/2012 9:00 109.3 12/14/2012 13:00 87.2 1/10/2013 11:00 137.5
8/9/2012 8:00 86.0 9/12/2012 10:00 85.8 11/4/2012 5:00 132.4 12/14/2012 15:00 78.9 1/10/2013 12:00 104.6
8/9/2012 9:00 82.1 9/12/2012 23:00 102.6 11/5/2012 6:00 149.3 12/14/2012 17:00 225.1 1/11/2013 22:00 89.4
8/11/2012 2:00 133.2 9/13/2012 0:00 134.3 11/5/2012 7:00 213.9 12/15/2012 10:00 85.8 1/21/2013 2:00 132.9
8/11/2012 3:00 76.7 9/13/2012 7:00 89.5 11/5/2012 8:00 173.5 12/15/2012 11:00 106.7 1/24/2013 10:00 133.6
8/11/2012 4:00 79.5 9/13/2012 11:00 76.4 11/5/2012 9:00 118.2 12/15/2012 12:00 153.0 1/25/2013 4:00 109.1
8/11/2012 5:00 99.2 9/13/2012 19:00 118.8 11/6/2012 21:00 79.5 12/15/2012 13:00 88.4 1/25/2013 5:00 169.1
8/11/2012 6:00 140.4 9/13/2012 20:00 228.7 11/12/2012 9:00 197.8 12/15/2012 16:00 127.9 1/25/2013 6:00 91.1
8/11/2012 7:00 128.0 9/15/2012 1:00 96.6 11/16/2012 20:00 84.4 12/19/2012 17:00 102.2 1/25/2013 7:00 93.7
8/11/2012 8:00 97.4 9/15/2012 7:00 110.5 11/18/2012 10:00 239.8 12/20/2012 14:00 102.9 1/26/2013 7:00 217.0
8/15/2012 20:00 105.4 9/15/2012 8:00 124.7 11/18/2012 11:00 227.1 12/21/2012 15:00 1334 2/2/2013 21:00 101.5
8/15/2012 21:00 158.7 9/17/2012 4:00 107.6 11/18/2012 12:00 113.6 12/22/2012 10:00 87.7 2/2/2013 22:00 203.3
8/16/2012 1:00 78.9 9/17/2012 8:00 101.2 11/22/2012 6:00 110.5 12/22/2012 11:00 86.6 2/3/2013 3:00 299.0
8/20/2012 10:00 88.6 9/19/2012 7:00 78.9 11/22/2012 7:00 234.6 12/23/2012 5:00 89.4 2/3/2013 4:00 225.5
8/20/2012 11:00 152.4 9/19/2012 8:00 100.8 11/22/2012 8:00 451.7 12/23/2012 6:00 162.0 2/3/2013 5:00 77.0
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours 2 75.5 ppb)

Station: Ocean View AQS ID: 150012020

Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb
2/4/2013 1:00 99.2 4/5/2013 9:00 121.9 6/16/2013 23:00 82.5 8/19/2013 10:00 92.8 9/19/2013 20:00 140.5
2/6/2013 1:00 424.2 4/5/2013 10:00 77.2 6/17/2013 9:00 76.9 8/20/2013 3:00 87.3 9/19/2013 21:00 92.6
2/6/2013 2:00 181.7 4/7/2013 9:00 433.0 6/17/2013 10:00 282.7 8/21/2013 8:00 212.6 9/22/2013 8:00 106.9
2/6/2013 3:00 103.8 4/7/2013 10:00 189.8 6/17/2013 11:00 148.4 8/21/2013 9:00 140.7 9/24/2013 5:00 98.7
2/7/2013 11:00 81.9 4/8/2013 4:00 79.1 6/20/2013 22:00 226.1 8/23/2013 7:00 226.3 9/24/2013 6:00 164.8
2/9/2013 9:00 201.7 4/9/2013 9:00 232.8 6/20/2013 23:00 203.5 8/23/2013 8:00 142.8 9/24/2013 7:00 233.2
2/9/2013 10:00 177.9 4/9/2013 10:00 130.1 6/26/2013 8:00 123.7 8/25/2013 9:00 92.1 9/24/2013 8:00 226.5
2/9/2013 11:00 95.6 4/13/2013 11:00 824 6/28/2013 6:00 204.4 8/29/2013 6:00 102.0 9/24/2013 9:00 120.1
2/15/2013 10:00 87.8 4/14/2013 8:00 88.2 6/28/2013 7:00 238.2 8/29/2013 7:00 91.7 9/24/2013 10:00 92.0
2/16/2013 10:00 98.9 4/14/2013 9:00 276.3 6/28/2013 8:00 234.3 8/30/2013 7:00 143.4 9/24/2013 11:00 94.2
2/16/2013 11:00 128.0 4/14/2013 10:00 210.3 6/28/2013 23:00 85.2 8/30/2013 8:00 158.8 9/25/2013 9:00 232.7
2/17/2013 15:00 85.3 4/16/2013 6:00 118.0 6/29/2013 3:00 78.3 8/30/2013 9:00 103.2 9/25/2013 22:00 81.8
2/17/2013 16:00 124.2 4/16/2013 7:00 276.7 7/8/2013 22:00 94.5 8/30/2013 12:00 194.1 9/26/2013 2:00 285.4
2/17/2013 17:00 76.9 4/16/2013 8:00 86.6 7/8/2013 23:00 91.3 9/3/2013 23:00 100.9 9/26/2013 3:00 140.0
2/17/2013 20:00 84.1 4/20/2013 10:00 113.8 7/9/2013 1:00 81.4 9/4/2013 10:00 128.6 9/26/2013 10:00 144.7
2/18/2013 11:00 90.4 4/27/2013 8:00 104.2 7/9/2013 2:00 159.3 9/4/2013 23:00 146.5 9/27/2013 10:00 178.4
2/18/2013 15:00 77.5 4/27/2013 9:00 148.4 7/15/2013 2:00 344.2 9/5/2013 0:00 136.8 9/27/2013 11:00 84.8
2/18/2013 17:00 110.9 5/1/2013 3:00 119.7 7/15/2013 7:00 169.4 9/5/2013 1:00 109.6 9/28/2013 9:00 133.4
2/26/2013 17:00 97.2 5/1/2013 6:00 89.2 7/16/2013 7:00 115.0 9/8/2013 4:00 85.8 9/29/2013 11:00 95.7
2/26/2013 18:00 112.0 5/1/2013 7:00 182.2 7/16/2013 8:00 80.8 9/8/2013 5:00 81.2 9/30/2013 4:00 202.3
2/27/2013 9:00 89.7 5/1/2013 8:00 128.4 7/17/2013 3:00 86.4 9/8/2013 9:00 144.4 9/30/2013 5:00 144.9
2/27/2013 10:00 196.3 5/1/2013 9:00 139.8 7/21/2013 7:00 83.0 9/10/2013 8:00 159.9 10/1/2013 11:00 95.1
2/27/2013 11:00 1154 5/2/2013 9:00 84.4 7/21/2013 8:00 87.4 9/10/2013 9:00 118.0 10/3/2013 2:00 160.7
3/3/2013 23:00 217.2 5/2/2013 10:00 107.0 7121/2013 9:00 80.2 9/11/2013 7:00 98.2 10/4/2013 10:00 88.0
3/4/2013 0:00 196.0 5/5/2013 9:00 94.4 7/25/2013 9:00 89.1 9/11/2013 9:00 94.9 10/4/2013 21:00 161.5
3/4/2013 1.00 221.8 5/5/2013 10:00 81.7 7/30/2013 8:00 174.7 9/11/2013 10:00 96.9 10/5/2013 21:00 1535
3/4/2013 2:00 83.7 5/27/2013 17:00 91.5 7/30/2013 9:00 76.4 9/12/2013 3:00 137.5 10/5/2013 22:00 102.5
3/4/2013 11:00 89.7 6/1/2013 18:00 108.0 7/30/2013 18:00 87.7 9/12/2013 4:00 87.3 10/5/2013 23:00 150.9
3/6/2013 10:00 102.4 6/1/2013 19:00 228.4 8/9/2013 4:00 102.6 9/12/2013 7:00 89.4 10/8/2013 21:00 107.3
3/7/2013 6:00 80.4 6/1/2013 20:00 183.3 8/9/2013 7:00 88.7 9/12/2013 8:00 123.6 10/11/2013 6:00 120.2
3/7/2013 7:00 137.0 6/5/2013 8:00 163.6 8/9/2013 9:00 79.1 9/12/2013 9:00 91.9 10/16/2013 7:00 129.4
3/7/2013 8:00 161.6 6/9/2013 9:00 83.6 8/13/2013 9:00 109.6 9/17/2013 4:00 87.2 10/16/2013 8:00 265.0
3/7/2013 9:00 98.0 6/12/2013 9:00 80.7 8/13/2013 10:00 142.6 9/17/2013 6:00 96.2 10/16/2013 9:00 241.0
4/5/2013 5:00 347.5 6/16/2013 2:00 79.3 8/19/2013 2:00 935 9/17/2013 9:00 106.7 10/16/2013 10:00 1181
4/5/2013 6:00 732.9 6/16/2013 5:00 86.4 8/19/2013 3:00 220.0 9/17/2013 10:00 80.0 10/18/2013 1:00 78.4
4/5/2013 7:00 145.2 6/16/2013 6:00 79.0 8/19/2013 4:00 117.6 9/17/2013 12:00 76.8 10/23/2013 6:00 80.4
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours 2 75.5 ppb)
Station: Ocean View AQS ID: 150012020

Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb
10/23/2013 7:00 188.2 11/26/2013 0:00 180.8 12/31/2013 8:00 124.4 2/6/2014 13:00 141.4 3/26/2014 0:00 80.4
10/23/2013 8:00 162.3 11/26/2013 1:00 153.9 12/31/2013 9:00 1284 2/6/2014 14:00 108.2 3/26/2014 8:00 99.1
10/23/2013 9:00 246.1 11/26/2013 2:00 81.6 12/31/2013 10:00 167.2 2/7/2014 8:00 91.1 3/29/2014 6:00 88.8
10/23/2013 10:00 157.7 11/26/2013 21:00 255.2 1/3/2014 16:00 77.3 2/11/2014 3:00 225.0 3/31/2014 16:00 76.9
10/23/2013 11:00 78.1 11/26/2013 22:00 213.6 1/3/2014 17:00 107.9 2/11/2014 4:00 330.2 4/4/2014 12:00 90.8
10/23/2013 12:00 80.1 11/26/2013 23:00 148.0 1/6/2014 20:00 102.0 2/11/2014 5:00 152.3 4/4/2014 13:00 84.5
10/24/2013 8:00 103.5 11/27/2013 0:00 83.9 1/6/2014 21:00 88.1 2/11/2014 6:00 200.0 4/11/2014 3:00 93.7
10/24/2013 9:00 111.2 11/27/2013 4:00 85.6 1/7/2014 11:00 83.1 2/11/2014 7:00 177.4 4/11/2014 9:00 89.1
10/24/2013 10:00 78.9 11/27/2013 5:00 99.4 1/9/2014 4:00 120.9 2/11/2014 8:00 226.8 4/16/2014 6:00 85.5
10/29/2013 22:00 104.1 11/27/2013 7:00 98.9 1/10/2014 5:00 83.8 2/14/2014 2:00 230.5 4/17/2014 4:00 75.5
10/30/2013 4:00 89.8 11/27/2013 9:00 123.6 1/10/2014 6:00 104.7 2/14/2014 3:00 359.0 4/17/2014 8:00 110.7
10/30/2013 7:00 89.5 11/29/2013 0:00 118.1 1/10/2014 7:00 122.1 2/14/2014 4:00 1694 4/17/2014 9:00 107.1
10/30/2013 8:00 717.4 11/29/2013 6:00 544.7 1/10/2014 8:00 175.7 2/14/2014 5:00 112.4 4/18/2014 0:00 134.8
10/30/2013 9:00 159.4 11/29/2013 7:00 122.0 1/10/2014 9:00 103.1 2/16/2014 6:00 93.7 4/18/2014 6:00 76.5
10/30/2013 10:00 82.1 12/4/2013 6:00 466.0 1/10/2014 10:00 89.3 2/16/2014 7:00 94.3 4/18/2014 7:00 815
11/5/2013 0:00 81.6 12/4/2013 7:00 163.0 1/10/2014 11:00 98.5 2/16/2014 23:00 438.9 4/18/2014 9:00 115.3
11/5/2013 1:00 105.5 12/5/2013 6:00 79.5 1/10/2014 22:00 866.0 2/17/2014 0:00 3234 4/18/2014 10:00 85.7
11/10/2013 10:00 75.5 12/5/2013 22:00 131.2 1/10/2014 23:00 2954 2/24/2014 0:00 194.7 4/20/2014 6:00 115.7
11/11/2013 0:00 106.0 12/6/2013 0:00 153.9 1/11/2014 0:00 228.5 2/24/2014 1:00 286.5 4/23/2014 6:00 78.2
11/11/2013 1:00 110.2 12/6/2013 1:00 112.0 1/13/2014 9:00 83.2 2/24/2014 2:00 197.1 4/23/2014 7:00 136.8
11/11/2013 2:00 195.2 12/6/2013 2:00 240.7 1/13/2014 10:00 98.2 2/24/2014 3:00 88.6 4/24/2014 20:00 75.8
11/11/2013 3:00 133.5 12/6/2013 3:00 108.1 1/13/2014 11:00 125.9 2/24/2014 4:00 87.9 4/27/2014 2:00 83.1
11/13/2013 10:00 121.5 12/6/2013 4:00 443.3 1/16/2014 9:00 130.3 2/27/2014 1:00 96.1 5/2/2014 9:00 101.6
11/13/2013 11:00 140.8 12/7/2013 1:00 82.7 1/16/2014 10:00 225.3 2/27/2014 2:00 122.5 5/5/2014 1:00 194.4
11/13/2013 12:00 87.9 12/9/2013 6:00 426.8 1/16/2014 11:00 91.9 2/27/2014 3:00 119.1 5/5/2014 5:00 147.8
11/15/2013 4:00 126.9 12/9/2013 7:00 191.2 1/16/2014 23:00 86.4 2/27/2014 4:00 161.3 5/5/2014 6:00 101.5
11/15/2013 5:00 113.0 12/9/2013 8:00 136.1 1/17/2014 5:00 110.0 212712014 5:00 111.8 5/7/2014 0:00 106.1
11/15/2013 6:00 265.4 12/10/2013 10:00 98.8 1/17/2014 6:00 167.9 2/27/2014 6:00 120.1 5/7/2014 1:00 129.8
11/15/2013 9:00 78.4 12/10/2013 11:00 103.2 1/17/2014 7:00 90.0 2/27/2014 7:00 106.7 5/7/12014 2:00 104.3
11/15/2013 10:00 107.3 12/13/2013 0:00 142.2 1/17/2014 9:00 103.6 212712014 8:00 76.5 5/7/2014 7:00 95.5
11/21/2013 6:00 159.0 12/18/2013 10:00 86.8 1/18/2014 9:00 194.9 3/17/2014 23:00 83.7 5/7/2014 8:00 172.9
11/21/2013 7:00 153.2 12/19/2013 7:00 170.6 1/18/2014 10:00 140.1 3/18/2014 0:00 79.2 5/16/2014 22:00 136.3
11/21/2013 8:00 92.4 12/19/2013 8:00 83.7 1/18/2014 11:00 83.6 3/18/2014 12:00 79.6 5/18/2014 0:00 131.2
11/21/2013 9:00 109.9 12/19/2013 9:00 100.2 1/26/2014 6:00 116.0 3/18/2014 13:00 107.3 5/18/2014 1:00 378.5
11/24/2013 21:00 104.3 12/21/2013 7:00 92.1 1/26/2014 7:00 174.8 3/19/2014 10:00 77.0 5/18/2014 2:00 81.5
11/24/2013 22:00 76.0 12/21/2013 8:00 181.7 1/26/2014 8:00 208.2 3/19/2014 11:00 81.9 5/18/2014 3:00 141.3
11/25/2013 20:00 97.3 12/21/2013 9:00 106.7 1/26/2014 9:00 100.5 3/21/2014 22:00 85.7 5/18/2014 6:00 133.2
11/25/2013 21:00 167.1 12/21/2013 10:00 89.7 1/28/2014 15:00 131.7 3/25/2014 22:00 91.2 5/18/2014 7:00 186.4
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours 2 75.5 ppb)
Station: Ocean View AQS ID: 150012020
Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb Day Start Hr ppb
5/20/2014 1:00 1154 8/1/2014 7:00 122.5 11/3/2014 10:00 955 12/26/2014 6:00 154.9
5/20/2014 2:00 84.5 8/1/2014 8:00 153.9 11/4/2014 0:00 82.4 12/26/2014 7:00 134.8
5/20/2014 7:00 265.8 8/1/2014 9:00 83.0 11/9/2014 8:00 77.5 12/26/2014 8:00 80.5
5/20/2014 8:00 116.6 8/1/2014 19:00 79.5 11/16/2014 8:00 84.2 12/27/2014 4:00 94.1
5/23/2014 4:00 107.8 8/13/2014 20:00 106.1 11/16/2014 10:00 88.3 12/27/2014 5:00 87.5
5/23/2014 5:00 150.8 8/20/2014 5:00 124.3 11/19/2014 17:00 105.3 12/27/2014 6:00 81.3
5/23/2014 6:00 103.2 8/25/2014 5:00 86.9 11/20/2014 10:00 167.8 12/31/2014 9:00 107.4
5/24/2014 4:00 94.6 8/25/2014 6:00 101.8 11/20/2014 14:00 80.7
5/24/2014 5:00 716.4 8/25/2014 7:00 138.9 11/25/2014 1:00 81.1
5/24/2014 6:00 193.9 8/25/2014 8:00 129.5 11/25/2014 2:00 122.6
6/1/2014 6:00 109.1 9/5/2014 6:00 81.0 11/25/2014 3:00 123.6
6/1/2014 7:00 182.8 9/9/2014 21:00 114.5 11/25/2014 5:00 90.5
6/1/2014 8:00 211.6 9/9/2014 22:00 2375 11/25/2014 6:00 136.8
6/1/2014 9:00 88.6 9/9/2014 23:00 174.7 11/25/2014 7:00 186.9
6/1/2014 10:00 159.9 9/30/2014 7:00 97.6 11/25/2014 8:00 222.7
6/1/2014 11:00 87.2 9/30/2014 8:00 83.7 11/25/2014 9:00 209.0
6/1/2014 21:00 2324 9/30/2014 10:00 91.0 11/25/2014 10:00 172.8
6/1/2014 22:00 146.5 10/7/2014 11:00 82.5 11/25/2014 11:00 118.7
6/1/2014 23:00 85.4 10/10/2014 7:00 107.6 11/25/2014 12:00 89.5
6/6/2014 19:00 165.5 10/10/2014 9:00 92.1 11/25/2014 13:00 82.8
6/9/2014 21:00 110.3 10/13/2014 8:00 98.3 11/27/2014 9:00 113.2
6/23/2014 7:00 140.3 10/14/2014 1:00 138.8 11/27/2014 10:00 80.4
6/23/2014 8:00 1239 10/15/2014 6:00 99.2 12/6/2014 5:00 97.6
6/23/2014 9:00 95.5 10/15/2014 7:00 97.7 12/6/2014 6:00 84.5
6/28/2014 11:00 99.8 10/24/2014 8:00 202.2 12/7/2014 10:00 89.7
6/29/2014 8:00 137.8 10/26/2014 9:00 155.2 12/7/2014 11:00 150.7
6/29/2014 9:00 145.0 10/26/2014 10:00 156.5 12/7/2014 12:00 84.7
6/29/2014 10:00 125.6 10/29/2014 9:00 96.4 12/10/2014 9:00 100.7
6/30/2014 8:00 80.6 10/29/2014 10:00 87.3 12/10/2014 10:00 211.1
71312014 13:00 85.4 11/1/2014 20:00 96.6 12/10/2014 11:00 94.3
71412014 8:00 116.1 11/1/2014 21:00 137.1 12/11/2014 | 1:00 157.5
716/2014 8:00 93.7 11/2/2014 22:00 77.8 12/11/2014 2:00 187.2
7/17/2014 6:00 81.9 11/2/2014 23:00 121.2 12/11/2014 3:00 141.2
7/19/2014 6:00 92.1 11/3/2014 0:00 92.9 12/11/2014 6:00 138.8
7/19/2014 7:00 105.8 11/3/2014 3:00 110.7 12/11/2014 7:00 1514
7/19/2014 21:00 78.2 11/3/2014 4:00 96.2 12/20/2014 6:00 124.0
7/21/2014 11:00 158.9 11/3/2014 8:00 110.3 12/21/2014 0:00 82.1
7/30/2014 10:00 118.5 11/3/2014 9:00 189.4 12/21/2014 1:00 79.5
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
1/1/2012 0:00 131.3 1/2/2012 17:00 3.6 1/5/2012 10:00 97.5 1/7/2012 3:00 231.1 1/8/2012 20:00 4.0
1/1/2012 1:00 367.6 1/2/2012 18:00 3.3 1/5/2012 11:00 15.6 1/7/2012 4:00 580.4 1/8/2012 21:00 4.8
1/1/2012 2:00 273.4 1/2/2012 19:00 3.2 1/5/2012 12:00 5.9 1/7/2012 5:00 557.2 1/8/2012 22:00 16.8
1/1/2012 3:00 187.1 1/2/2012 20:00 3.1 1/5/2012 13:00 4.5 1/7/2012 6:00 599.0 1/8/2012 23:00 93.7
1/1/2012 4:00 154.9 1/2/2012 21:00 3.0 1/5/2012 14:00 3.9 1/7/2012 7:00 442.9 1/9/2012 0:00 128.4
1/1/2012 5:00 169.5 1/2/2012 22:00 29 1/5/2012 15:00 4.3 1/7/2012 8:00 538.1 1/9/2012 1:00 163.1
1/1/2012 6:00 166.6 1/2/2012 23:00 29 1/5/2012 16:00 5.1 1/7/2012 9:00 1025.6 1/9/2012 2:00 191.3
1/1/2012 7:00 147.1 1/4/2012 0:00 135 1/5/2012 17:00 5.9 1/7/2012 10:00 288.5 1/9/2012 3:00 350.4
1/1/2012 8:00 118.3 1/4/2012 1:00 16.4 1/5/2012 18:00 6.7 1/7/2012 11:00 19.8 1/9/2012 4:00 249.7
1/1/2012 9:00 79.9 1/4/2012 2:00 225 1/5/2012 19:00 17.6 1/7/2012 12:00 9.7 1/9/2012 5:00 269.2
1/1/2012 10:00 37.7 1/4/2012 3:00 29.4 1/5/2012 20:00 32.8 1/7/2012 13:00 4.6 1/9/2012 6:00 174.0
1/1/2012 11:00 10.7 1/4/2012 4:00 36.0 1/5/2012 21:00 71.9 1/7/2012 14:00 4.0 1/9/2012 7:00 93.4
1/1/2012 12:00 5.7 1/4/2012 5:00 153.5 1/5/2012 22:00 179.3 1/7/2012 15:00 3.8 1/9/2012 8:00 78.0
1/1/2012 13:00 4.0 1/4/2012 6:00 121.9 1/5/2012 23:00 329.7 1/7/2012 16:00 3.7 1/9/2012 9:00 28.7
1/1/2012 14:00 3.8 1/4/2012 7:00 137.9 1/6/2012 0:00 380.4 1/7/2012 17:00 4.5 1/9/2012 10:00 10.6
1/1/2012 15:00 3.5 1/4/2012 8:00 132.9 1/6/2012 1:00 446.7 1/7/2012 18:00 6.6 1/9/2012 11:00 11.5
1/1/2012 16:00 35 1/4/2012 9:00 37.9 1/6/2012 2:00 452.3 1/7/2012 19:00 6.5 1/9/2012 12:00 4.6
1/1/2012 17:00 3.7 1/4/2012 10:00 214 1/6/2012 3:00 614.8 1/7/2012 20:00 20.1 1/9/2012 13:00 35
1/1/2012 18:00 4.7 1/4/2012 11:00 6.0 1/6/2012 4:00 598.1 1/7/2012 21:00 35.4 1/9/2012 14:00 3.3
1/1/2012 19:00 6.2 1/4/2012 12:00 4.4 1/6/2012 5:00 537.5 1/7/2012 22:00 157.9 1/9/2012 15:00
1/1/2012 20:00 8.5 1/4/2012 13:00 3.5 1/6/2012 6:00 340.8 1/7/2012 23:00 310.9 1/9/2012 16:00 3.2
1/1/2012 21:00 17.8 1/4/2012 14:00 3.2 1/6/2012 7:00 417.9 1/8/2012 0:00 270.1 1/9/2012 17:00 3.2
1/1/2012 22:00 37.1 1/4/2012 15:00 3.0 1/6/2012 8:00 384.7 1/8/2012 1:00 269.1 1/9/2012 18:00 3.3
1/1/2012 23:00 60.4 1/4/2012 16:00 29 1/6/2012 9:00 446.7 1/8/2012 2:00 246.5 1/9/2012 19:00 3.8
1/2/2012 0:00 214.9 1/4/2012 17:00 3.2 1/6/2012 10:00 19.8 1/8/2012 3:00 157.4 1/9/2012 20:00 5.8
1/2/2012 1:00 397.0 1/4/2012 18:00 5.7 1/6/2012 11:00 8.2 1/8/2012 4:00 126.7 1/9/2012 21:00 7.8
1/2/2012 2:00 3435 1/4/2012 19:00 10.8 1/6/2012 12:00 5.1 1/8/2012 5:00 117.9 1/9/2012 22:00 12.4
1/2/2012 3:00 255.5 1/4/2012 20:00 16.1 1/6/2012 13:00 3.7 1/8/2012 6:00 56.3 1/9/2012 23:00 24.1
1/2/2012 4:00 703.2 1/4/2012 21:00 14.4 1/6/2012 14:00 3.3 1/8/2012 7:00 64.7 1/10/2012 0:00 49.9
1/2/2012 5:00 632.3 1/4/2012 22:00 89.8 1/6/2012 15:00 3.6 1/8/2012 8:00 55.8 1/10/2012 1:00 102.8
1/2/2012 6:00 318.5 1/4/2012 23:00 39.5 1/6/2012 16:00 3.8 1/8/2012 9:00 45.2 1/10/2012 2:00 139.1
1/2/2012 7:00 252.4 1/5/2012 0:00 17.2 1/6/2012 17:00 3.8 1/8/2012 10:00 16.3 1/10/2012 3:00 73.0
1/2/2012 8:00 124.5 1/5/2012 1:00 131.6 1/6/2012 18:00 5.4 1/8/2012 11:00 6.8 1/10/2012 4:00 50.7
1/2/2012 9:00 20.7 1/5/2012 2:00 201.8 1/6/2012 19:00 6.8 1/8/2012 12:00 4.6 1/10/2012 5:00 150.3
1/2/2012 10:00 8.4 1/5/2012 3:00 224.9 1/6/2012 20:00 7.6 1/8/2012 13:00 35 1/10/2012 6:00 141.4
1/2/2012 11:00 4.8 1/5/2012 4:00 288.0 1/6/2012 21:00 8.9 1/8/2012 14:00 3.3 1/10/2012 7:00 77.9
1/2/2012 12:00 4.0 1/5/2012 5:00 190.8 1/6/2012 22:00 17.3 1/8/2012 15:00 3.3 1/10/2012 8:00 66.0
1/2/2012 13:00 3.6 1/5/2012 6:00 201.1 1/6/2012 23:00 85.4 1/8/2012 16:00 34 1/10/2012 9:00 67.7
1/2/2012 14:00 35 1/5/2012 7:00 255.2 1/7/2012 0:00 251.3 1/8/2012 17:00 3.7 1/10/2012 10:00 13.6
1/2/2012 15:00 1/5/2012 8:00 391.0 1/7/2012 1:00 229.9 1/8/2012 18:00 4.1 1/10/2012 11:00 5.5
1/2/2012 16:00 3.7 1/5/2012 9:00 326.1 1/7/2012 2:00 242.4 1/8/2012 19:00 4.1 1/10/2012 12:00 4.4
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
1/10/2012 13:00 3.3 1/19/2012 6:00 25.9 1/20/2012 23:00 45.2 1/22/2012 16:00 3.6 1/25/2012 9:00 6.8
1/10/2012 14:00 1/19/2012 7:00 14.2 1/21/2012 0:00 27.4 1/22/2012 17:00 4.1 1/25/2012 10:00 8.8
1/10/2012 15:00 4.5 1/19/2012 8:00 26.7 1/21/2012 1:00 27.7 1/22/2012 18:00 3.9 1/25/2012 11:00 4.4
1/10/2012 16:00 34 1/19/2012 9:00 31.6 1/21/2012 2:00 52.2 1/22/2012 19:00 3.7 1/25/2012 12:00 3.8
1/10/2012 17:00 3.3 1/19/2012 10:00 19.3 1/21/2012 3:00 107.1 1/22/2012 20:00 15.4 1/25/2012 13:00 3.2
1/10/2012 18:00 4.4 1/19/2012 11:00 5.3 1/21/2012 4:00 73 1/22/2012 21:00 99.1 1/25/2012 14:00 3.1
1/10/2012 19:00 5.7 1/19/2012 12:00 3.6 1/21/2012 5:00 71.9 1/22/2012 22:00 341.8 1/25/2012 15:00 3
1/10/2012 20:00 8.6 1/19/2012 13:00 3.2 1/21/2012 6:00 313 1/22/2012 23:00 666 1/25/2012 16:00 3
1/10/2012 21:00 43.1 1/19/2012 14:00 29 1/21/2012 7:00 372 1/23/2012 0:00 935.1 1/25/2012 17:00 3
1/10/2012 22:00 78.2 1/19/2012 15:00 3.4 1/21/2012 8:00 423.1 1/23/2012 1:00 752.7 1/25/2012 18:00 2.9
1/10/2012 23:00 149 1/19/2012 16:00 3 1/21/2012 9:00 144.6 1/23/2012 2:00 376.3 1/25/2012 19:00 2.9
1/11/2012 0:00 146.9 1/19/2012 17:00 29 1/21/2012 10:00 34.1 1/23/2012 3:00 440.8 1/25/2012 20:00 2.8
1/11/2012 1:00 91.9 1/19/2012 18:00 3 1/21/2012 11:00 8.3 1/23/2012 4:00 905.5 1/25/2012 21:00 2.8
1/11/2012 2:00 71.4 1/19/2012 19:00 29 1/21/2012 12:00 4.9 1/23/2012 5:00 1532.2 1/25/2012 22:00 2.9
1/11/2012 3:00 79.4 1/19/2012 20:00 11.9 1/21/2012 13:00 3.6 1/23/2012 6:00 1082.7 1/25/2012 23:00 2.7
1/11/2012 4:00 62.6 1/19/2012 21:00 11.9 1/21/2012 14:00 3.3 1/23/2012 7:00 299.9 1/27/2012 0:00 2.7
1/11/2012 5:00 40.2 1/19/2012 22:00 54.4 1/21/2012 15:00 3.2 1/23/2012 8:00 359.6 1/27/2012 1:00 2.7
1/11/2012 6:00 42.5 1/19/2012 23:00 225.9 1/21/2012 16:00 34 1/23/2012 9:00 35.7 1/27/2012 2:00 2.7
1/11/2012 7:00 23.8 1/20/2012 0:00 272.1 1/21/2012 17:00 4.9 1/23/2012 10:00 12 1/27/2012 3:00 3.1
1/11/2012 8:00 56.9 1/20/2012 1:00 247.3 1/21/2012 18:00 104 1/23/2012 11:00 6 1/27/2012 4:00 6.4
1/11/2012 9:00 42.4 1/20/2012 2:00 191 1/21/2012 19:00 9.5 1/23/2012 12:00 5.1 1/27/2012 5:00 25.2
1/11/2012 10:00 26.2 1/20/2012 3:00 207.4 1/21/2012 20:00 13.6 1/23/2012 13:00 35 1/27/2012 6:00 42.7
1/11/2012 11:00 7.4 1/20/2012 4:00 249.5 1/21/2012 21:00 25.3 1/23/2012 14:00 35 1/27/2012 7:00 72.3
1/11/2012 12:00 3.8 1/20/2012 5:00 471.9 1/21/2012 22:00 34.1 1/23/2012 15:00 1/27/2012 8:00 110.5
1/11/2012 13:00 3.3 1/20/2012 6:00 313.2 1/21/2012 23:00 98.6 1/23/2012 16:00 3.7 1/27/2012 9:00 59.4
1/11/2012 14:00 3.2 1/20/2012 7:00 237.7 1/22/2012 0:00 155.2 1/23/2012 17:00 3.8 1/27/2012 10:00 26.1
1/11/2012 15:00 3 1/20/2012 8:00 398.4 1/22/2012 1:00 180.5 1/23/2012 18:00 4.8 1/27/2012 11:00 8.3
1/11/2012 16:00 2.9 1/20/2012 9:00 125.9 1/22/2012 2:00 106.2 1/23/2012 19:00 5 1/27/2012 12:00 7
1/11/2012 17:00 3 1/20/2012 10:00 16.2 1/22/2012 3:00 262 1/23/2012 20:00 4.8 1/27/2012 13:00 10.3
1/11/2012 18:00 3.2 1/20/2012 11:00 8.1 1/22/2012 4:00 592.5 1/23/2012 21:00 4.7 1/27/2012 14:00 6.7
1/11/2012 19:00 3 1/20/2012 12:00 5.4 1/22/2012 5:00 753.5 1/23/2012 22:00 4.9 1/27/2012 15:00 4.3
1/11/2012 20:00 5.6 1/20/2012 13:00 3.9 1/22/2012 6:00 970.7 1/23/2012 23:00 5.6 1/27/2012 16:00 3.6
1/11/2012 21:00 13.8 1/20/2012 14:00 3.5 1/22/2012 7:00 900.6 1/25/2012 0:00 112.3 1/27/2012 17:00
1/11/2012 22:00 14.4 1/20/2012 15:00 3.4 1/22/2012 8:00 416.7 1/25/2012 1:00 165.5 1/27/2012 18:00 5.8
1/11/2012 23:00 14.1 1/20/2012 16:00 3.3 1/22/2012 9:00 10.6 1/25/2012 2:00 261.5 1/27/2012 19:00 4.2
1/19/2012 0:00 63.9 1/20/2012 17:00 3.4 1/22/2012 10:00 10.6 1/25/2012 3:00 190.5 1/27/2012 20:00 10.1
1/19/2012 1:00 47.6 1/20/2012 18:00 3.5 1/22/2012 11:00 5 1/25/2012 4:00 54 1/27/2012 21:00 14.3
1/19/2012 2:00 72.8 1/20/2012 19:00 3.9 1/22/2012 12:00 4.1 1/25/2012 5:00 8.3 1/27/2012 22:00 15.8
1/19/2012 3:00 37.1 1/20/2012 20:00 4.6 1/22/2012 13:00 3.6 1/25/2012 6:00 185 1/27/2012 23:00 36.9
1/19/2012 4:00 20.2 1/20/2012 21:00 11.4 1/22/2012 14:00 3.3 1/25/2012 7:00 14 1/28/2012 0:00 41.2
1/19/2012 5:00 32.7 1/20/2012 22:00 45 1/22/2012 15:00 3.5 1/25/2012 8:00 19.1 1/28/2012 1:00 41.8
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb Day |StartHr| ppb || Day | StartHr| ppb
1/28/2012 2:00 23.5 1/29/2012 19:00 25.5 1/31/2012 12:00 5.3 2/2/2012 5:00 121.8 2/3/2012 22:00 6.1
1/28/2012 3:00 43.2 1/29/2012 20:00 35.8 1/31/2012 13:00 3.5 2/2/2012 6:00 53.6 2/3/2012 23:00 5.5
1/28/2012 4:00 189.7 1/29/2012 21:00 86.1 1/31/2012 14:00 2/2/2012 7:00 127.3 2/7/2012 0:00 4.3
1/28/2012 5:00 580.6 1/29/2012 22:00 91.8 1/31/2012 15:00 4.7 2/2/2012 8:00 281.2 2/7/2012 1:00 4.5
1/28/2012 6:00 512 1/29/2012 23:00 90 1/31/2012 16:00 3.3 2/2/2012 9:00 183.3 2/7/2012 2:00 5.1
1/28/2012 7:00 423.2 1/30/2012 0:00 34.6 1/31/2012 17:00 3.5 2/2/2012 10:00 10 2/7/2012 3:00 29.7
1/28/2012 8:00 408.4 1/30/2012 1:00 64.6 1/31/2012 18:00 3.6 2/2/2012 11:00 15.6 2/7/2012 4:00 38.5
1/28/2012 9:00 153.2 1/30/2012 2:00 408.3 1/31/2012 19:00 4.1 2/2/2012 12:00 114 2/7/2012 5:00 27.7
1/28/2012 10:00 15.8 1/30/2012 3:00 365.1 1/31/2012 20:00 5.7 2/2/2012 13:00 3.8 2/7/2012 6:00 57.6
1/28/2012 11:00 154 1/30/2012 4:00 342 1/31/2012 21:00 4.8 2/2/2012 14:00 34 2/7/2012 7:00 48.5
1/28/2012 12:00 6 1/30/2012 5:00 286.7 1/31/2012 22:00 6.5 2/2/2012 15:00 35 2/7/2012 8:00 32.3
1/28/2012 13:00 6.8 1/30/2012 6:00 3425 1/31/2012 23:00 15.7 2/2/2012 16:00 3.3 2/7/2012 9:00 36.1
1/28/2012 14:00 5.8 1/30/2012 7:00 345.7 2/1/2012 0:00 8.6 2/2/2012 17:00 3.3 2/7/2012 10:00 44
1/28/2012 15:00 5.9 1/30/2012 8:00 192.5 2/1/2012 1:00 27.3 2/2/2012 18:00 3.6 2/7/2012 11:00 75.6
1/28/2012 16:00 4.1 1/30/2012 9:00 100.1 2/1/2012 2:00 106.4 2/2/2012 19:00 3.7 2/7/2012 12:00 215
1/28/2012 17:00 5.8 1/30/2012 10:00 29.9 2/1/2012 3:00 108.4 2/2/2012 20:00 3.7 2/7/2012 13:00 18
1/28/2012 18:00 9.3 1/30/2012 11:00 9.6 2/1/2012 4:00 164.2 2/2/2012 21:00 3.7 2/7/2012 14:00
1/28/2012 19:00 9.9 1/30/2012 12:00 14.3 2/1/2012 5:00 2954 2/2/2012 22:00 8.2 2/7/2012 15:00 15.8
1/28/2012 20:00 76.1 1/30/2012 13:00 5.3 2/1/2012 6:00 270.8 2/2/2012 23:00 54.4 2/7/2012 16:00 12
1/28/2012 21:00 53.8 1/30/2012 14:00 6.4 2/1/2012 7:00 330.6 2/3/2012 0:00 90.4 2/7/2012 17:00 298.5
1/28/2012 22:00 46.6 1/30/2012 15:00 2/1/2012 8:00 240.7 2/3/2012 1:00 59.5 2/7/2012 18:00 109.5
1/28/2012 23:00 53.5 1/30/2012 16:00 6.5 2/1/2012 9:00 167.2 2/3/2012 2:00 86.5 2/7/2012 19:00 54.1
1/29/2012 0:00 27.4 1/30/2012 17:00 11.6 2/1/2012 10:00 62 2/3/2012 3:00 164.9 2/7/2012 20:00 44.5
1/29/2012 1:00 83.6 1/30/2012 18:00 36.9 2/1/2012 11:00 30.1 2/3/2012 4:00 309.7 2/7/2012 21:00 108.6
1/29/2012 2:00 96.1 1/30/2012 19:00 42.1 2/1/2012 12:00 12.7 2/3/2012 5:00 321.7 2/7/2012 22:00 106.7
1/29/2012 3:00 91.4 1/30/2012 20:00 27.6 2/1/2012 13:00 9.4 2/3/2012 6:00 230 2/7/2012 23:00 70
1/29/2012 4:00 59.8 1/30/2012 21:00 715 2/1/2012 14:00 3.6 2/3/2012 7:00 224.1 2/8/2012 0:00 53.3
1/29/2012 5:00 37.6 1/30/2012 22:00 119.5 2/1/2012 15:00 3.4 2/3/2012 8:00 136.8 2/8/2012 1:00 41.7
1/29/2012 6:00 36.3 1/30/2012 23:00 67.3 2/1/2012 16:00 3.3 2/3/2012 9:00 132.1 2/8/2012 2:00 43.2
1/29/2012 7:00 71.3 1/31/2012 0:00 39.4 2/1/2012 17:00 3.8 2/3/2012 10:00 56.9 2/8/2012 3:00 44.6
1/29/2012 8:00 619.5 1/31/2012 1:00 94 2/1/2012 18:00 5.7 2/3/2012 11:00 24 2/8/2012 4:00 311
1/29/2012 9:00 383.6 1/31/2012 2:00 84.9 2/1/2012 19:00 12 2/3/2012 12:00 24.3 2/8/2012 5:00 47.4
1/29/2012 10:00 136.8 1/31/2012 3:00 43.2 2/1/2012 20:00 23.2 2/3/2012 13:00 11.8 2/8/2012 6:00 148.6
1/29/2012 11:00 20.3 1/31/2012 4:00 34.4 2/1/2012 21:00 60.3 2/3/2012 14:00 7.1 2/8/2012 7:00 173.4
1/29/2012 12:00 12.7 1/31/2012 5:00 25.3 2/1/2012 22:00 63.9 2/3/2012 15:00 4.5 2/8/2012 8:00 168.1
1/29/2012 13:00 9.5 1/31/2012 6:00 49.3 2/1/2012 23:00 51.4 2/3/2012 16:00 9.2 2/8/2012 9:00 107
1/29/2012 14:00 7.1 1/31/2012 7:00 99.5 2/2/2012 0:00 67.3 2/3/2012 17:00 5.5 2/8/2012 10:00 61.9
1/29/2012 15:00 9 1/31/2012 8:00 91.4 2/2/2012 1:00 174.3 2/3/2012 18:00 3.9 2/8/2012 11:00 41.1
1/29/2012 16:00 8 1/31/2012 9:00 32.7 2/2/2012 2:00 158.8 2/3/2012 19:00 34 2/8/2012 12:00 24.3
1/29/2012 17:00 17.9 1/31/2012 10:00 29.4 2/2/2012 3:00 123.3 2/3/2012 20:00 34 2/8/2012 13:00 154
1/29/2012 18:00 26.7 1/31/2012 11:00 7.3 2/2/2012 4:00 80.6 2/3/2012 21:00 4.3 2/8/2012 14:00 9.5
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
2/8/2012 15:00 6.2 2/10/2012 8:00 129.9 2/14/2012 1:00 43.6 2/15/2012 18:00 3.1 2/17/2012 11:00 107.8
2/8/2012 16:00 5.3 2/10/2012 9:00 232.8 2/14/2012 2:00 36.9 2/15/2012 19:00 3.1 2/17/2012 12:00 15.3
2/8/2012 17:00 4.7 2/10/2012 10:00 34.6 2/14/2012 3:00 34.1 2/15/2012 20:00 5.2 2/17/2012 13:00 8.6
2/8/2012 18:00 4.3 2/10/2012 11:00 18 2/14/2012 4:00 21.9 2/15/2012 21:00 19.2 2/17/2012 14:00 23.4
2/8/2012 19:00 4.2 2/10/2012 12:00 10.5 2/14/2012 5:00 20.2 2/15/2012 22:00 16.2 2/17/2012 15:00 19.2
2/8/2012 20:00 4 2/10/2012 13:00 4.5 2/14/2012 6:00 24.9 2/15/2012 23:00 14.4 2/17/2012 16:00 23
2/8/2012 21:00 3.8 2/10/2012 14:00 3.9 2/14/2012 7:00 228.5 2/16/2012 0:00 15.9 2/17/2012 17:00 9.9
2/8/2012 22:00 3.8 2/10/2012 15:00 3.6 2/14/2012 8:00 98.8 2/16/2012 1:00 16.2 2/17/2012 18:00 603.2
2/8/2012 23:00 3.7 2/10/2012 16:00 3.4 2/14/2012 9:00 20.6 2/16/2012 2:00 34.4 2/17/2012 19:00 96.4
2/9/2012 0:00 4.3 2/10/2012 17:00 3.2 2/14/2012 10:00 6.9 2/16/2012 3:00 67.5 2/17/2012 20:00 320.2
2/9/2012 1:00 4.1 2/10/2012 18:00 3.4 2/14/2012 11:00 3.8 2/16/2012 4:00 59.3 2/17/2012 21:00 166.2
2/9/2012 2:00 4.1 2/10/2012 19:00 4.7 2/14/2012 12:00 3.3 2/16/2012 5:00 57.6 2/17/2012 22:00 113.7
2/9/2012 3:00 7.5 2/10/2012 20:00 33.4 2/14/2012 13:00 3.4 2/16/2012 6:00 65.7 2/17/2012 23:00 92.1
2/9/2012 4:00 34.1 2/10/2012 21:00 80.7 2/14/2012 14:00 2/16/2012 7:00 111.8 2/18/2012 0:00 53.3
2/9/2012 5:00 36.2 2/10/2012 22:00 44.3 2/14/2012 15:00 4.8 2/16/2012 8:00 263.7 2/18/2012 1:00 74.8
2/9/2012 6:00 15.3 2/10/2012 23:00 35.2 2/14/2012 16:00 34 2/16/2012 9:00 89.7 2/18/2012 2:00 42.8
2/9/2012 7:00 23.8 2/12/2012 0:00 30 2/14/2012 17:00 3.3 2/16/2012 10:00 6.7 2/18/2012 3:00 10.5
2/9/2012 8:00 50.9 2/12/2012 1:00 26.5 2/14/2012 18:00 3.2 2/16/2012 11:00 8.5 2/18/2012 4:00 82.5
2/9/2012 9:00 290.6 2/12/2012 2:00 24 2/14/2012 19:00 3.2 2/16/2012 12:00 5.9 2/18/2012 5:00 45.6
2/9/2012 10:00 272.8 2/12/2012 3:00 12.4 2/14/2012 20:00 3.6 2/16/2012 13:00 3.6 2/18/2012 6:00 46.6
2/9/2012 11:00 34.9 2/12/2012 4:00 33.5 2/14/2012 21:00 10.7 2/16/2012 14:00 35 2/18/2012 7:00 85.2
2/9/2012 12:00 18.1 2/12/2012 5:00 75.6 2/14/2012 22:00 37.2 2/16/2012 15:00 3.7 2/18/2012 8:00 867.5
2/9/2012 13:00 17.1 2/12/2012 6:00 43.4 2/14/2012 23:00 39.8 2/16/2012 16:00 5.1 2/18/2012 9:00 252.4
2/9/2012 14:00 23.1 2/12/2012 7:00 17.3 2/15/2012 0:00 321 2/16/2012 17:00 4.9 2/18/2012 10:00 159.5
2/9/2012 15:00 19 2/12/2012 8:00 27.2 2/15/2012 1:00 72.3 2/16/2012 18:00 322.4 2/18/2012 11:00 53.6
2/9/2012 16:00 8.1 2/12/2012 9:00 16.7 2/15/2012 2:00 98.8 2/16/2012 19:00 170.5 2/18/2012 12:00 10.5
2/9/2012 17:00 5.4 2/12/2012 10:00 18.3 2/15/2012 3:00 148.9 2/16/2012 20:00 31.3 2/18/2012 13:00 12.8
2/9/2012 18:00 4.8 2/12/2012 11:00 7.1 2/15/2012 4:00 143.5 2/16/2012 21:00 33.4 2/18/2012 14:00 13.9
2/9/2012 19:00 115 2/12/2012 12:00 3.7 2/15/2012 5:00 150.8 2/16/2012 22:00 106.3 2/18/2012 15:00 14.5
2/9/2012 20:00 12.1 2/12/2012 13:00 3.3 2/15/2012 6:00 142.9 2/16/2012 23:00 296.7 2/18/2012 16:00 7.9
2/9/2012 21:00 57 2/12/2012 14:00 3.2 2/15/2012 7:00 210.2 2/17/2012 0:00 84 2/18/2012 17:00 12.6
2/9/2012 22:00 23.9 2/12/2012 15:00 3.2 2/15/2012 8:00 49.3 2/17/2012 1:00 157.3 2/18/2012 18:00 435.3
2/9/2012 23:00 19.2 2/12/2012 16:00 4.4 2/15/2012 9:00 20.6 2/17/2012 2:00 137.2 2/18/2012 19:00 374
2/10/2012 0:00 8.6 2/12/2012 17:00 6.7 2/15/2012 10:00 12.9 2/17/2012 3:00 166.3 2/18/2012 20:00 23.9
2/10/2012 1:00 20 2/12/2012 18:00 4.1 2/15/2012 11:00 6.9 2/17/2012 4:00 62.8 2/18/2012 21:00 52.1
2/10/2012 2:00 19.5 2/12/2012 19:00 10.5 2/15/2012 12:00 5.7 2/17/2012 5:00 190.4 2/18/2012 22:00 78.6
2/10/2012 3:00 11.4 2/12/2012 20:00 17.4 2/15/2012 13:00 4.2 2/17/2012 6:00 317 2/18/2012 23:00 18.7
2/10/2012 4:00 8.3 2/12/2012 21:00 15.7 2/15/2012 14:00 3.3 2/17/2012 7:00 203.3 2/19/2012 0:00 65.7
2/10/2012 5:00 7.8 2/12/2012 22:00 28.5 2/15/2012 15:00 3.1 2/17/2012 8:00 243.7 2/19/2012 1:00 26.2
2/10/2012 6:00 16.6 2/12/2012 23:00 5.1 2/15/2012 16:00 3.1 2/17/2012 9:00 29.9 2/19/2012 2:00 68.1
2/10/2012 7:00 35.9 2/14/2012 0:00 34.2 2/15/2012 17:00 3.2 2/17/2012 10:00 250 2/19/2012 3:00 79.4
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
2/19/2012 4:00 63.9 2/20/2012 21:00 32.4 2/22/2012 14:00 31.6 2/24/2012 7:00 131.1 2/27/2012 0:00 43.9
2/19/2012 5:00 17.3 2/20/2012 22:00 25.6 2/22/2012 15:00 5.5 2/24/2012 8:00 319.2 2/27/2012 1:00 52.9
2/19/2012 6:00 9.8 2/20/2012 23:00 16 2/22/2012 16:00 3.8 2/24/2012 9:00 138.4 2/27/2012 2:00 14
2/19/2012 7:00 58.3 2/21/2012 0:00 135 2/22/2012 17:00 3.7 2/24/2012 10:00 24.6 2/27/2012 3:00 13.6
2/19/2012 8:00 35.8 2/21/2012 1:00 7.9 2/22/2012 18:00 3.8 2/24/2012 11:00 6.4 2/27/2012 4:00 22.3
2/19/2012 9:00 85.5 2/21/2012 2:00 5 2/22/2012 19:00 9 2/24/2012 12:00 4.6 2/27/2012 5:00 20.4
2/19/2012 10:00 335 2/21/2012 3:00 60.6 2/22/2012 20:00 15.7 2/24/2012 13:00 3.9 2/27/2012 6:00 23.3
2/19/2012 11:00 19.3 2/21/2012 4:00 35 2/22/2012 21:00 26.3 2/24/2012 14:00 3.6 2/27/2012 7:00 22.4
2/19/2012 12:00 12.1 2/21/2012 5:00 11.3 2/22/2012 22:00 31.7 2/24/2012 15:00 34 2/27/2012 8:00 299
2/19/2012 13:00 6.9 2/21/2012 6:00 38.3 2/22/2012 23:00 108.2 2/24/2012 16:00 34 2/27/2012 9:00 29.8
2/19/2012 14:00 4.1 2/21/2012 7:00 113.8 2/23/2012 0:00 118.9 2/24/2012 17:00 3.3 2/27/2012 10:00 23.7
2/19/2012 15:00 34 2/21/2012 8:00 78.5 2/23/2012 1:00 90.6 2/24/2012 18:00 3.2 2/27/2012 11:00 184
2/19/2012 16:00 4.6 2/21/2012 9:00 36.3 2/23/2012 2:00 76.5 2/24/2012 19:00 3.1 2/27/2012 12:00 12.4
2/19/2012 17:00 4.8 2/21/2012 10:00 69.7 2/23/2012 3:00 58.2 2/24/2012 20:00 3 2/27/2012 13:00 4.4
2/19/2012 18:00 22.1 2/21/2012 11:00 36.5 2/23/2012 4:00 77.5 2/24/2012 21:00 4 2/27/2012 14:00 3.8
2/19/2012 19:00 9.7 2/21/2012 12:00 28.4 2/23/2012 5:00 97.9 2/24/2012 22:00 23.9 2/27/2012 15:00
2/19/2012 20:00 55.8 2/21/2012 13:00 6.5 2/23/2012 6:00 54.4 2/24/2012 23:00 314 2/27/2012 16:00 3.6
2/19/2012 21:00 52.4 2/21/2012 14:00 2/23/2012 7:00 104.2 2/26/2012 0:00 36.5 2/27/2012 17:00 3.6
2/19/2012 22:00 15.3 2/21/2012 15:00 16.1 2/23/2012 8:00 41 2/26/2012 1:00 44.4 2/27/2012 18:00 3.7
2/19/2012 23:00 410.6 2/21/2012 16:00 55.2 2/23/2012 9:00 36.8 2/26/2012 2:00 49.1 2/27/2012 19:00 5
2/20/2012 0:00 42.8 2/21/2012 17:00 20 2/23/2012 10:00 275 2/26/2012 3:00 39.8 2/27/2012 20:00 104
2/20/2012 1:00 6.2 2/21/2012 18:00 36.4 2/23/2012 11:00 15.6 2/26/2012 4:00 11.6 2/27/2012 21:00 31.7
2/20/2012 2:00 4.9 2/21/2012 19:00 188.9 2/23/2012 12:00 12.7 2/26/2012 5:00 4.6 2/27/2012 22:00 41.2
2/20/2012 3:00 171 2/21/2012 20:00 80.4 2/23/2012 13:00 4.4 2/26/2012 6:00 4.3 2/27/2012 23:00 21.4
2/20/2012 4:00 22.2 2/21/2012 21:00 48.6 2/23/2012 14:00 3.7 2/26/2012 7:00 10.7 2/28/2012 0:00 9.5
2/20/2012 5:00 44.1 2/21/2012 22:00 170.7 2/23/2012 15:00 3.9 2/26/2012 8:00 29.1 2/28/2012 1:00 12.9
2/20/2012 6:00 23.1 2/21/2012 23:00 69.6 2/23/2012 16:00 3.4 2/26/2012 9:00 12.5 2/28/2012 2:00 22.9
2/20/2012 7:00 6.8 2/22/2012 0:00 49.7 2/23/2012 17:00 3.3 2/26/2012 10:00 7.1 2/28/2012 3:00 20.6
2/20/2012 8:00 27.7 2/22/2012 1:00 177.6 2/23/2012 18:00 3.2 2/26/2012 11:00 7.3 2/28/2012 4:00 46
2/20/2012 9:00 128.2 2/22/2012 2:00 286.2 2/23/2012 19:00 3.3 2/26/2012 12:00 3.8 2/28/2012 5:00 25.2
2/20/2012 10:00 25.8 2/22/2012 3:00 69.3 2/23/2012 20:00 5.3 2/26/2012 13:00 34 2/28/2012 6:00 64.4
2/20/2012 11:00 15.8 2/22/2012 4:00 16.4 2/23/2012 21:00 21 2/26/2012 14:00 3.1 2/28/2012 7:00 186.9
2/20/2012 12:00 154 2/22/2012 5:00 7.4 2/23/2012 22:00 63.2 2/26/2012 15:00 3 2/28/2012 8:00 135.6
2/20/2012 13:00 13.3 2/22/2012 6:00 53.4 2/23/2012 23:00 89.7 2/26/2012 16:00 3 2/28/2012 9:00 50.9
2/20/2012 14:00 6.4 2/22/2012 7:00 52.8 2/24/2012 0:00 72.2 2/26/2012 17:00 3.9 2/28/2012 10:00 15.7
2/20/2012 15:00 2/22/2012 8:00 16.8 2/24/2012 1:00 166.7 2/26/2012 18:00 13.8 2/28/2012 11:00 9.6
2/20/2012 16:00 19.6 2/22/2012 9:00 60.2 2/24/2012 2:00 267.2 2/26/2012 19:00 88.4 2/28/2012 12:00 16.3
2/20/2012 17:00 5.4 2/22/2012 10:00 31 2/24/2012 3:00 458 2/26/2012 20:00 66.4 2/28/2012 13:00 9.5
2/20/2012 18:00 18.3 2/22/2012 11:00 14.4 2/24/2012 4:00 257.3 2/26/2012 21:00 176.8 2/28/2012 14:00
2/20/2012 19:00 31 2/22/2012 12:00 11.4 2/24/2012 5:00 201.8 2/26/2012 22:00 140.4 2/28/2012 15:00
2/20/2012 20:00 15.5 2/22/2012 13:00 9.5 2/24/2012 6:00 165.2 2/26/2012 23:00 96.2 2/28/2012 16:00 6
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
2/28/2012 17:00 5.1 3/1/2012 10:00 21.8 3/3/2012 3:00 177.7 3/5/2012 20:00 3.2 3/8/2012 13:00 7.2
2/28/2012 18:00 4.1 3/1/2012 11:00 5.6 3/3/2012 4:00 154.1 3/5/2012 21:00 3.1 3/8/2012 14:00 6.9
2/28/2012 19:00 5.5 3/1/2012 12:00 4.2 3/3/2012 5:00 143.9 3/5/2012 22:00 3 3/8/2012 15:00 6.6
2/28/2012 20:00 4.8 3/1/2012 13:00 3.6 3/3/2012 6:00 110 3/5/2012 23:00 3 3/8/2012 16:00 6.3
2/28/2012 21:00 34 3/1/2012 14:00 3.4 3/3/2012 7:00 33.8 3/7/2012 0:00 3.1 3/8/2012 17:00 8.5
2/28/2012 22:00 3.2 3/1/2012 15:00 3.8 3/3/2012 8:00 24.9 3/7/2012 1:00 6.6 3/8/2012 18:00 16.8
2/28/2012 23:00 3 3/1/2012 16:00 3.4 3/3/2012 9:00 16.7 3/7/2012 2:00 12.5 3/8/2012 19:00 22.5
2/29/2012 0:00 3 3/1/2012 17:00 3.3 3/3/2012 10:00 13.7 3/7/2012 3:00 12.4 3/8/2012 20:00 52.7
2/29/2012 1:00 2.9 3/1/2012 18:00 3.2 3/3/2012 11:00 9 3/7/2012 4:00 13.8 3/8/2012 21:00 55.9
2/29/2012 2:00 2.9 3/1/2012 19:00 3.9 3/3/2012 12:00 5.9 3/7/2012 5:00 16.9 3/8/2012 22:00 29.6
2/29/2012 3:00 2.9 3/1/2012 20:00 8.6 3/3/2012 13:00 4.2 3/7/2012 6:00 36.8 3/8/2012 23:00 50.2
2/29/2012 4:00 34 3/1/2012 21:00 18.2 3/3/2012 14:00 3.6 3/7/2012 7:00 25.6 3/9/2012 0:00 65.9
2/29/2012 5:00 50.4 3/1/2012 22:00 72.7 3/3/2012 15:00 3.3 3/7/2012 8:00 58.4 3/9/2012 1:00 49.5
2/29/2012 6:00 24.7 3/1/2012 23:00 76.5 3/3/2012 16:00 3.2 3/7/2012 9:00 47 3/9/2012 2:00 124.8
2/29/2012 7:00 29 3/2/2012 0:00 183.6 3/3/2012 17:00 3.2 3/7/2012 10:00 22.9 3/9/2012 3:00 68.8
2/29/2012 8:00 18.7 3/2/2012 1:00 110.6 3/3/2012 18:00 3 3/7/2012 11:00 5.3 3/9/2012 4:00 30.7
2/29/2012 9:00 4.3 3/2/2012 2:00 123.9 3/3/2012 19:00 3 3/7/2012 12:00 4 3/9/2012 5:00 42.6
2/29/2012 10:00 3.6 3/2/2012 3:00 133.5 3/3/2012 20:00 35 3/7/2012 13:00 35 3/9/2012 6:00 64.6
2/29/2012 11:00 3.3 3/2/2012 4:00 92.2 3/3/2012 21:00 3.2 3/7/2012 14:00 3.2 3/9/2012 7:00 83.2
2/29/2012 12:00 3.1 3/2/2012 5:00 88.9 3/3/2012 22:00 3.4 3/7/2012 15:00 3.1 3/9/2012 8:00 39.3
2/29/2012 13:00 3 3/2/2012 6:00 78 3/3/2012 23:00 3.4 3/7/2012 16:00 3.1 3/9/2012 9:00 151.5
2/29/2012 14:00 3 3/2/2012 7:00 111.3 3/5/2012 0:00 55.7 3/7/2012 17:00 3 3/9/2012 10:00 134.9
2/29/2012 15:00 3.1 3/2/2012 8:00 36 3/5/2012 1:00 49.7 3/7/2012 18:00 3.1 3/9/2012 11:00 19.1
2/29/2012 16:00 5.2 3/2/2012 9:00 52 3/5/2012 2:00 70.7 3/7/2012 19:00 4.7 3/9/2012 12:00 12.7
2/29/2012 17:00 20.2 3/2/2012 10:00 42 3/5/2012 3:00 61.5 3/7/2012 20:00 8.9 3/9/2012 13:00 4.4
2/29/2012 18:00 16.1 3/2/2012 11:00 35.2 3/5/2012 4:00 83.7 3/7/2012 21:00 137.8 3/9/2012 14:00 4.1
2/29/2012 19:00 17.6 3/2/2012 12:00 215 3/5/2012 5:00 107.6 3/7/2012 22:00 70.1 3/9/2012 15:00 4.2
2/29/2012 20:00 33 3/2/2012 13:00 5.2 3/5/2012 6:00 137.7 3/7/2012 23:00 146.9 3/9/2012 16:00 3.8
2/29/2012 21:00 14.3 3/2/2012 14:00 4 3/5/2012 7:00 281.8 3/8/2012 0:00 157.1 3/9/2012 17:00 35
2/29/2012 22:00 162.3 3/2/2012 15:00 3.7 3/5/2012 8:00 114.8 3/8/2012 1:00 79.3 3/9/2012 18:00 3.9
2/29/2012 23:00 158.8 3/2/2012 16:00 3.4 3/5/2012 9:00 335 3/8/2012 2:00 94.1 3/9/2012 19:00 7.7
3/1/2012 0:00 255.9 3/2/2012 17:00 3.4 3/5/2012 10:00 12.2 3/8/2012 3:00 41.7 3/9/2012 20:00 27
3/1/2012 1:00 171.1 3/2/2012 18:00 3.3 3/5/2012 11:00 4.9 3/8/2012 4:00 44.9 3/9/2012 21:00 44.5
3/1/2012 2:00 43.4 3/2/2012 19:00 3.2 3/5/2012 12:00 3.8 3/8/2012 5:00 65.9 3/9/2012 22:00 99.2
3/1/2012 3:00 59.2 3/2/2012 20:00 3.2 3/5/2012 13:00 35 3/8/2012 6:00 258.6 3/9/2012 23:00 55.3
3/1/2012 4:00 152.1 3/2/2012 21:00 3.5 3/5/2012 14:00 3.4 3/8/2012 7:00 171.7 3/10/2012 0:00 90.9
3/1/2012 5:00 50.7 3/2/2012 22:00 7.6 3/5/2012 15:00 3/8/2012 8:00 63.8 3/10/2012 1:00 105
3/1/2012 6:00 48.1 3/2/2012 23:00 18.4 3/5/2012 16:00 3.3 3/8/2012 9:00 36.8 3/10/2012 2:00 55
3/1/2012 7:00 38 3/3/2012 0:00 27.4 3/5/2012 17:00 3.2 3/8/2012 10:00 12.4 3/10/2012 3:00 98.7
3/1/2012 8:00 60.3 3/3/2012 1:00 23.2 3/5/2012 18:00 3.2 3/8/2012 11:00 5.2 3/10/2012 4:00 100.5
3/1/2012 9:00 38.1 3/3/2012 2:00 119.8 3/5/2012 19:00 3.3 3/8/2012 12:00 5.2 3/10/2012 5:00 83.3
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb Day |StartHr| ppb || Day | StartHr| ppb
3/10/2012 6:00 185.8 3/11/2012 23:00 155.8 3/13/2012 16:00 5.4 3/15/2012 9:00 8.5 3/17/2012 2:00 160
3/10/2012 7:00 82.1 3/12/2012 0:00 224.2 3/13/2012 17:00 6.1 3/15/2012 10:00 6.2 3/17/2012 3:00 58.1
3/10/2012 8:00 221.8 3/12/2012 1:00 331.9 3/13/2012 18:00 11 3/15/2012 11:00 24.1 3/17/2012 4:00 97
3/10/2012 9:00 46.8 3/12/2012 2:00 314 3/13/2012 19:00 24.3 3/15/2012 12:00 12.9 3/17/2012 5:00 110.6
3/10/2012 10:00 19.1 3/12/2012 3:00 231.2 3/13/2012 20:00 53.5 3/15/2012 13:00 4.8 3/17/2012 6:00 170.2
3/10/2012 11:00 7 3/12/2012 4:00 214.7 3/13/2012 21:00 79.6 3/15/2012 14:00 4 3/17/2012 7:00 96.1
3/10/2012 12:00 4.5 3/12/2012 5:00 213.6 3/13/2012 22:00 66.1 3/15/2012 15:00 4.1 3/17/2012 8:00 140.5
3/10/2012 13:00 4.3 3/12/2012 6:00 166.7 3/13/2012 23:00 73.4 3/15/2012 16:00 5.6 3/17/2012 9:00 13.7
3/10/2012 14:00 4 3/12/2012 7:00 189.7 3/14/2012 0:00 73.8 3/15/2012 17:00 175 3/17/2012 10:00 19
3/10/2012 15:00 4.2 3/12/2012 8:00 139.3 3/14/2012 1:00 87.6 3/15/2012 18:00 33.6 3/17/2012 11:00 7.3
3/10/2012 16:00 27.7 3/12/2012 9:00 76.7 3/14/2012 2:00 119.1 3/15/2012 19:00 219.1 3/17/2012 12:00 5.3
3/10/2012 17:00 118.9 3/12/2012 10:00 33 3/14/2012 3:00 150.5 3/15/2012 20:00 97.6 3/17/2012 13:00 4.2
3/10/2012 18:00 250.7 3/12/2012 11:00 19.3 3/14/2012 4:00 110.4 3/15/2012 21:00 72.3 3/17/2012 14:00 3.6
3/10/2012 19:00 100.5 3/12/2012 12:00 13.7 3/14/2012 5:00 89.6 3/15/2012 22:00 66.6 3/17/2012 15:00 34
3/10/2012 20:00 56 3/12/2012 13:00 14.4 3/14/2012 6:00 73.6 3/15/2012 23:00 255.2 3/17/2012 16:00 35
3/10/2012 21:00 98 3/12/2012 14:00 12 3/14/2012 7:00 77.3 3/16/2012 0:00 200.3 3/17/2012 17:00 4.7
3/10/2012 22:00 47.7 3/12/2012 15:00 3/14/2012 8:00 125.6 3/16/2012 1:00 106.2 3/17/2012 18:00 7.8
3/10/2012 23:00 52.4 3/12/2012 16:00 61.8 3/14/2012 9:00 59.2 3/16/2012 2:00 44.1 3/17/2012 19:00 4.1
3/11/2012 0:00 78 3/12/2012 17:00 26.3 3/14/2012 10:00 20 3/16/2012 3:00 85.8 3/17/2012 20:00 52.1
3/11/2012 1:00 89.4 3/12/2012 18:00 47.6 3/14/2012 11:00 9 3/16/2012 4:00 27.3 3/17/2012 21:00 66
3/11/2012 2:00 153.8 3/12/2012 19:00 84.3 3/14/2012 12:00 7.9 3/16/2012 5:00 15.9 3/17/2012 22:00 63.8
3/11/2012 3:00 190.3 3/12/2012 20:00 76.5 3/14/2012 13:00 4.2 3/16/2012 6:00 97.8 3/17/2012 23:00 70.9
3/11/2012 4:00 159.2 3/12/2012 21:00 44.4 3/14/2012 14:00 3.5 3/16/2012 7:00 116.6 3/18/2012 0:00 185.8
3/11/2012 5:00 147.8 3/12/2012 22:00 85.6 3/14/2012 15:00 3.5 3/16/2012 8:00 61.9 3/18/2012 1:00 83
3/11/2012 6:00 110.4 3/12/2012 23:00 43.1 3/14/2012 16:00 3.6 3/16/2012 9:00 18.1 3/18/2012 2:00 138.5
3/11/2012 7:00 123.3 3/13/2012 0:00 34.3 3/14/2012 17:00 5.3 3/16/2012 10:00 22 3/18/2012 3:00 414
3/11/2012 8:00 115.6 3/13/2012 1:00 28.3 3/14/2012 18:00 16.5 3/16/2012 11:00 7.5 3/18/2012 4:00 133.4
3/11/2012 9:00 151.5 3/13/2012 2:00 28.2 3/14/2012 19:00 9.5 3/16/2012 12:00 4.8 3/18/2012 5:00 42.7
3/11/2012 10:00 63.6 3/13/2012 3:00 23 3/14/2012 20:00 5.8 3/16/2012 13:00 4.8 3/18/2012 6:00 30.6
3/11/2012 11:00 47.4 3/13/2012 4:00 21.7 3/14/2012 21:00 31.3 3/16/2012 14:00 3.6 3/18/2012 7:00 51.5
3/11/2012 12:00 12.1 3/13/2012 5:00 19.5 3/14/2012 22:00 275 3/16/2012 15:00 3.6 3/18/2012 8:00 44.8
3/11/2012 13:00 7.4 3/13/2012 6:00 15.9 3/14/2012 23:00 335 3/16/2012 16:00 4 3/18/2012 9:00 33.2
3/11/2012 14:00 10.9 3/13/2012 7:00 25.2 3/15/2012 0:00 91.9 3/16/2012 17:00 5.5 3/18/2012 10:00 15.6
3/11/2012 15:00 7.6 3/13/2012 8:00 57.5 3/15/2012 1:00 90.1 3/16/2012 18:00 14.8 3/18/2012 11:00 10.1
3/11/2012 16:00 12.7 3/13/2012 9:00 76.4 3/15/2012 2:00 69 3/16/2012 19:00 16.5 3/18/2012 12:00 4.7
3/11/2012 17:00 19.8 3/13/2012 10:00 40.1 3/15/2012 3:00 47 3/16/2012 20:00 30.5 3/18/2012 13:00 3.9
3/11/2012 18:00 32.6 3/13/2012 11:00 18.4 3/15/2012 4:00 52 3/16/2012 21:00 78.4 3/18/2012 14:00 3.6
3/11/2012 19:00 39.7 3/13/2012 12:00 10.1 3/15/2012 5:00 61.8 3/16/2012 22:00 223.8 3/18/2012 15:00 34
3/11/2012 20:00 46.8 3/13/2012 13:00 7.3 3/15/2012 6:00 153.8 3/16/2012 23:00 228.9 3/18/2012 16:00 34
3/11/2012 21:00 76.3 3/13/2012 14:00 3/15/2012 7:00 50.9 3/17/2012 0:00 125.8 3/18/2012 17:00 3.3
3/11/2012 22:00 92.8 3/13/2012 15:00 6.3 3/15/2012 8:00 80.8 3/17/2012 1:00 110.1 3/18/2012 18:00 3.5
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb Day | StartHr| ppb Day |StartHr| ppb || Day | StartHr| ppb
3/18/2012 19:00 39 3/20/2012 12:00 4.5 3/22/2012 5:00 356 3/23/2012 22:00 153.5 3/25/2012 15:00 14.3
3/18/2012 20:00 9.1 3/20/2012 13:00 4.1 3/22/2012 6:00 370 3/23/2012 23:00 50 3/25/2012 16:00 154
3/18/2012 21:00 5.6 3/20/2012 14:00 3/22/2012 7:00 242.5 3/24/2012 0:00 51 3/25/2012 17:00 21.9
3/18/2012 22:00 5.5 3/20/2012 15:00 5.1 3/22/2012 8:00 332.9 3/24/2012 1:00 365.2 3/25/2012 18:00 38.5
3/18/2012 23:00 37.6 3/20/2012 16:00 3.9 3/22/2012 9:00 17.3 3/24/2012 2:00 170.8 3/25/2012 19:00 14.4
3/19/2012 0:00 58.5 3/20/2012 17:00 3.6 3/22/2012 10:00 17.7 3/24/2012 3:00 53.4 3/25/2012 20:00 12.1
3/19/2012 1:00 91.6 3/20/2012 18:00 3.6 3/22/2012 11:00 12.3 3/24/2012 4:00 18.6 3/25/2012 21:00 24.3
3/19/2012 2:00 83.2 3/20/2012 19:00 3.4 3/22/2012 12:00 6.6 3/24/2012 5:00 35.6 3/25/2012 22:00 68.8
3/19/2012 3:00 98.8 3/20/2012 20:00 3.9 3/22/2012 13:00 6.9 3/24/2012 6:00 84.6 3/25/2012 23:00 138.4
3/19/2012 4:00 99.8 3/20/2012 21:00 7.5 3/22/2012 14:00 6.6 3/24/2012 7:00 165.2 3/26/2012 0:00 132.7
3/19/2012 5:00 146 3/20/2012 22:00 15.7 3/22/2012 15:00 8.2 3/24/2012 8:00 194.6 3/26/2012 1:00 106
3/19/2012 6:00 344.4 3/20/2012 23:00 13.2 3/22/2012 16:00 4.5 3/24/2012 9:00 210.8 3/26/2012 2:00 104.6
3/19/2012 7:00 192.1 3/21/2012 0:00 58.9 3/22/2012 17:00 264.9 3/24/2012 10:00 37.1 3/26/2012 3:00 93.9
3/19/2012 8:00 108 3/21/2012 1:00 105.8 3/22/2012 18:00 189.6 3/24/2012 11:00 11.6 3/26/2012 4:00 89.8
3/19/2012 9:00 100.8 3/21/2012 2:00 61.8 3/22/2012 19:00 140.9 3/24/2012 12:00 9.2 3/26/2012 5:00 82
3/19/2012 10:00 11.1 3/21/2012 3:00 36.7 3/22/2012 20:00 151.2 3/24/2012 13:00 12.6 3/26/2012 6:00 122.8
3/19/2012 11:00 5.9 3/21/2012 4:00 21.1 3/22/2012 21:00 715 3/24/2012 14:00 5.9 3/26/2012 7:00 100.4
3/19/2012 12:00 4.6 3/21/2012 5:00 9.8 3/22/2012 22:00 9.4 3/24/2012 15:00 6.5 3/26/2012 8:00 73.2
3/19/2012 13:00 4 3/21/2012 6:00 11.9 3/22/2012 23:00 6.3 3/24/2012 16:00 6.4 3/26/2012 9:00 80.1
3/19/2012 14:00 3.6 3/21/2012 7:00 6.8 3/23/2012 0:00 5 3/24/2012 17:00 5.2 3/26/2012 10:00 13.7
3/19/2012 15:00 3/21/2012 8:00 12.5 3/23/2012 1:00 8.2 3/24/2012 18:00 25.7 3/26/2012 11:00 135
3/19/2012 16:00 34 3/21/2012 9:00 14.3 3/23/2012 2:00 20.5 3/24/2012 19:00 39.1 3/26/2012 12:00
3/19/2012 17:00 3.6 3/21/2012 10:00 12 3/23/2012 3:00 42.6 3/24/2012 20:00 8.9 3/26/2012 13:00 5.2
3/19/2012 18:00 3.6 3/21/2012 11:00 8.5 3/23/2012 4:00 36.2 3/24/2012 21:00 7.8 3/26/2012 14:00 4.1
3/19/2012 19:00 35 3/21/2012 12:00 7.4 3/23/2012 5:00 32.9 3/24/2012 22:00 6.6 3/26/2012 15:00
3/19/2012 20:00 34 3/21/2012 13:00 6.3 3/23/2012 6:00 55.2 3/24/2012 23:00 24.6 3/26/2012 16:00 7.1
3/19/2012 21:00 4.8 3/21/2012 14:00 5.9 3/23/2012 7:00 121.4 3/25/2012 0:00 13.3 3/26/2012 17:00 5
3/19/2012 22:00 23 3/21/2012 15:00 6.6 3/23/2012 8:00 B8B83 3/25/2012 1:00 5 3/26/2012 18:00 8.1
3/19/2012 23:00 34 3/21/2012 16:00 162.1 3/23/2012 9:00 45.1 3/25/2012 2:00 4.3 3/26/2012 19:00 8.2
3/20/2012 0:00 28.1 3/21/2012 17:00 650.3 3/23/2012 10:00 18.1 3/25/2012 3:00 8.3 3/26/2012 20:00 17.8
3/20/2012 1:00 42.1 3/21/2012 18:00 276.9 3/23/2012 11:00 16.2 3/25/2012 4:00 15 3/26/2012 21:00 86.5
3/20/2012 2:00 44.6 3/21/2012 19:00 82.9 3/23/2012 12:00 16 3/25/2012 5:00 72.2 3/26/2012 22:00 153.5
3/20/2012 3:00 144.4 3/21/2012 20:00 56.7 3/23/2012 13:00 8.8 3/25/2012 6:00 30.9 3/26/2012 23:00 164
3/20/2012 4:00 98.5 3/21/2012 21:00 34.8 3/23/2012 14:00 8.3 3/25/2012 7:00 13.8 3/27/2012 0:00 146.7
3/20/2012 5:00 140.9 3/21/2012 22:00 143.1 3/23/2012 15:00 4.6 3/25/2012 8:00 9.7 3/27/2012 1:00 96.2
3/20/2012 6:00 329 3/21/2012 23:00 412.9 3/23/2012 16:00 7.9 3/25/2012 9:00 8.5 3/27/2012 2:00 38.4
3/20/2012 7:00 427.2 3/22/2012 0:00 549.3 3/23/2012 17:00 9.8 3/25/2012 10:00 9.2 3/27/2012 3:00 63.7
3/20/2012 8:00 668.3 3/22/2012 1:00 118.7 3/23/2012 18:00 87.7 3/25/2012 11:00 4.8 3/27/2012 4:00 47.8
3/20/2012 9:00 46.1 3/22/2012 2:00 163.1 3/23/2012 19:00 316.7 3/25/2012 12:00 4.7 3/27/2012 5:00 74.7
3/20/2012 10:00 7.1 3/22/2012 3:00 122.7 3/23/2012 20:00 215.2 3/25/2012 13:00 5 3/27/2012 6:00 44.6
3/20/2012 11:00 5.4 3/22/2012 4:00 85.2 3/23/2012 21:00 381.9 3/25/2012 14:00 4.8 3/27/2012 7:00 36.8

29




Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
3/27/2012 8:00 160.3 3/29/2012 1:00 105.6 3/30/2012 18:00 54.9 4/2/2012 11:00 87 4/4/2012 4:00 113.6
3/27/2012 9:00 104.3 3/29/2012 2:00 181.6 3/30/2012 19:00 45.9 4/2/2012 12:00 52.8 4/4/2012 5:00 82.2
3/27/2012 10:00 34.9 3/29/2012 3:00 280.7 3/30/2012 20:00 47.3 4/2/2012 13:00 6.1 4/4/2012 6:00 49.7
3/27/2012 11:00 17.1 3/29/2012 4:00 361.5 3/30/2012 21:00 111.4 4/2/2012 14:00 4.3 4/4/2012 7:00 47.2
3/27/2012 12:00 18.9 3/29/2012 5:00 496.3 3/30/2012 22:00 95.3 4/2/2012 15:00 4/4/2012 8:00 90.7
3/27/2012 13:00 12.9 3/29/2012 6:00 274.5 3/30/2012 23:00 82.5 4/2/2012 16:00 3.8 4/4/2012 9:00 22.9
3/27/2012 14:00 3/29/2012 7:00 402 3/31/2012 0:00 73.4 4/2/2012 17:00 3.6 4/4/2012 10:00 30.8
3/27/2012 15:00 13.9 3/29/2012 8:00 367.2 3/31/2012 1:00 75.2 4/2/2012 18:00 3.6 4/4/2012 11:00 9.4
3/27/2012 16:00 33.2 3/29/2012 9:00 301.5 3/31/2012 2:00 54.4 4/2/2012 19:00 35 4/4/2012 12:00 4.8
3/27/2012 17:00 3/29/2012 10:00 27.9 3/31/2012 3:00 36.2 4/2/2012 20:00 3.6 4/4/2012 13:00 4
3/27/2012 18:00 35.8 3/29/2012 11:00 10.8 3/31/2012 4:00 41.1 4/2/2012 21:00 5.1 4/4/2012 14:00 3.7
3/27/2012 19:00 35.5 3/29/2012 12:00 4.8 3/31/2012 5:00 148.4 4/2/2012 22:00 9.2 4/4/2012 15:00 3.6
3/27/2012 20:00 38.1 3/29/2012 13:00 3.9 3/31/2012 6:00 253.6 4/2/2012 23:00 28.3 4/4/2012 16:00 34
3/27/2012 21:00 45.9 3/29/2012 14:00 4 3/31/2012 7:00 302.2 4/3/2012 0:00 57.6 4/4/2012 17:00 3.3
3/27/2012 22:00 95.9 3/29/2012 15:00 4.1 3/31/2012 8:00 34.8 4/3/2012 1:00 114.5 4/4/2012 18:00 3.2
3/27/2012 23:00 108.8 3/29/2012 16:00 4.1 3/31/2012 9:00 4.6 4/3/2012 2:00 77.5 4/4/2012 19:00 3.3
3/28/2012 0:00 81.6 3/29/2012 17:00 5.2 3/31/2012 10:00 5 4/3/2012 3:00 54.9 4/4/2012 20:00 3.9
3/28/2012 1:00 78.3 3/29/2012 18:00 9.5 3/31/2012 11:00 15.1 4/3/2012 4:00 130.3 4/4/2012 21:00 11.7
3/28/2012 2:00 70.2 3/29/2012 19:00 14.9 3/31/2012 12:00 15.9 4/3/2012 5:00 317.4 4/4/2012 22:00 47.4
3/28/2012 3:00 51.9 3/29/2012 20:00 12.9 3/31/2012 13:00 16.6 4/3/2012 6:00 179.7 4/4/2012 23:00 375
3/28/2012 4:00 76.5 3/29/2012 21:00 7.8 3/31/2012 14:00 14.3 4/3/2012 7:00 130.9 4/6/2012 0:00 154
3/28/2012 5:00 312.2 3/29/2012 22:00 174.9 3/31/2012 15:00 12 4/3/2012 8:00 124.6 4/6/2012 1:00 46.6
3/28/2012 6:00 338 3/29/2012 23:00 776.9 3/31/2012 16:00 6.4 4/3/2012 9:00 40.5 4/6/2012 2:00 84.6
3/28/2012 7:00 310.2 3/30/2012 0:00 347.6 3/31/2012 17:00 6 4/3/2012 10:00 14.5 4/6/2012 3:00 66
3/28/2012 8:00 210 3/30/2012 1:00 269.5 3/31/2012 18:00 6.5 4/3/2012 11:00 5.4 4/6/2012 4:00 715
3/28/2012 9:00 255.1 3/30/2012 2:00 257.2 3/31/2012 19:00 6.8 4/3/2012 12:00 4.2 4/6/2012 5:00 44.5
3/28/2012 10:00 50.1 3/30/2012 3:00 188.2 3/31/2012 20:00 5.3 4/3/2012 13:00 3.9 4/6/2012 6:00 74.5
3/28/2012 11:00 12.5 3/30/2012 4:00 183.7 3/31/2012 21:00 4.4 4/3/2012 14:00 4/6/2012 7:00 91.2
3/28/2012 12:00 5.7 3/30/2012 5:00 236.4 3/31/2012 22:00 4.4 4/3/2012 15:00 5.3 4/6/2012 8:00 138.5
3/28/2012 13:00 4.4 3/30/2012 6:00 249.5 3/31/2012 23:00 4.3 4/3/2012 16:00 3.9 4/6/2012 9:00 24.3
3/28/2012 14:00 4 3/30/2012 7:00 237.9 4/2/2012 0:00 3.3 4/3/2012 17:00 3.6 4/6/2012 10:00 22.4
3/28/2012 15:00 3.8 3/30/2012 8:00 539 4/2/2012 1:00 3.4 4/3/2012 18:00 35 4/6/2012 11:00 10.9
3/28/2012 16:00 4.2 3/30/2012 9:00 128.9 4/2/2012 2:00 3.6 4/3/2012 19:00 3.8 4/6/2012 12:00 4.1
3/28/2012 17:00 4.9 3/30/2012 10:00 26 4/2/2012 3:00 4.1 4/3/2012 20:00 4.9 4/6/2012 13:00 3.8
3/28/2012 18:00 14.1 3/30/2012 11:00 9.9 4/2/2012 4:00 3.8 4/3/2012 21:00 8.2 4/6/2012 14:00 3.7
3/28/2012 19:00 19.8 3/30/2012 12:00 11.4 4/2/2012 5:00 3.7 4/3/2012 22:00 27.4 4/6/2012 15:00 3.8
3/28/2012 20:00 13.3 3/30/2012 13:00 14.9 4/2/2012 6:00 4.2 4/3/2012 23:00 198.2 4/6/2012 16:00 35
3/28/2012 21:00 27 3/30/2012 14:00 27.2 4/2/2012 7:00 12.5 4/4/2012 0:00 130.1 4/6/2012 17:00 4.2
3/28/2012 22:00 49 3/30/2012 15:00 205.4 4/2/2012 8:00 152.9 4/4/2012 1:00 148.2 4/6/2012 18:00 33.3
3/28/2012 23:00 63.3 3/30/2012 16:00 70.9 4/2/2012 9:00 76.4 4/4/2012 2:00 130.3 4/6/2012 19:00 81.8
3/29/2012 0:00 72.3 3/30/2012 17:00 18 4/2/2012 10:00 78.8 4/4/2012 3:00 145.5 4/6/2012 20:00 273.8
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
4/6/2012 21:00 175.2 4/8/2012 14:00 6.5 4/10/2012 7:00 149.2 4/12/2012 0:00 40 4/13/2012 17:00 3.2
4/6/2012 22:00 31.7 4/8/2012 15:00 7.8 4/10/2012 8:00 70.1 4/12/2012 1:00 25 4/13/2012 18:00 3.3
4/6/2012 23:00 24.3 4/8/2012 16:00 8.9 4/10/2012 9:00 39.6 4/12/2012 2:00 25.6 4/13/2012 19:00 3.1
4/7/2012 0:00 115.1 4/8/2012 17:00 10.2 4/10/2012 10:00 24.3 4/12/2012 3:00 49.1 4/13/2012 20:00 3.2
4/7/2012 1:00 138.1 4/8/2012 18:00 16.1 4/10/2012 11:00 12.1 4/12/2012 4:00 102.1 4/13/2012 21:00 3.1
4/7/2012 2:00 74 4/8/2012 19:00 16 4/10/2012 12:00 7.1 4/12/2012 5:00 168.2 4/13/2012 22:00 3.1
4/7/2012 3:00 40.7 4/8/2012 20:00 16.3 4/10/2012 13:00 4.6 4/12/2012 6:00 244 4/13/2012 23:00 3.2
4/7/2012 4:00 33.8 4/8/2012 21:00 28.7 4/10/2012 14:00 4/12/2012 7:00 197.5 4/14/2012 0:00 3.1
4/7/2012 5:00 53.8 4/8/2012 22:00 66.7 4/10/2012 15:00 5.3 4/12/2012 8:00 82.8 4/14/2012 1:00 3.1
4/7/2012 6:00 99.5 4/8/2012 23:00 58.6 4/10/2012 16:00 4.2 4/12/2012 9:00 60.6 4/14/2012 2:00 3
4/7/2012 7:00 94.7 4/9/2012 0:00 30.6 4/10/2012 17:00 13.1 4/12/2012 10:00 9.7 4/14/2012 3:00 3.1
4/7/2012 8:00 65.5 4/9/2012 1:00 31.8 4/10/2012 18:00 37.8 4/12/2012 11:00 4.8 4/14/2012 4:00 3
4/7/2012 9:00 20.5 4/9/2012 2:00 36.9 4/10/2012 19:00 74.6 4/12/2012 12:00 3.8 4/14/2012 5:00 3.8
4/7/2012 10:00 29.6 4/9/2012 3:00 40.3 4/10/2012 20:00 246.8 4/12/2012 13:00 34 4/14/2012 6:00 155
4/7/2012 11:00 12.4 4/9/2012 4:00 37.8 4/10/2012 21:00 107.1 4/12/2012 14:00 3.3 4/14/2012 7:00 40.8
4/7/2012 12:00 27.3 4/9/2012 5:00 107.5 4/10/2012 22:00 108 4/12/2012 15:00 3.7 4/14/2012 8:00 95.2
4/7/2012 13:00 14.6 4/9/2012 6:00 125.4 4/10/2012 23:00 79.9 4/12/2012 16:00 35 4/14/2012 9:00 40.9
4/7/2012 14:00 10.7 4/9/2012 7:00 157.5 4/11/2012 0:00 109.7 4/12/2012 17:00 35 4/14/2012 10:00 16.1
4/7/2012 15:00 11.8 4/9/2012 8:00 150.8 4/11/2012 1:00 88.8 4/12/2012 18:00 35 4/14/2012 11:00 7.2
4/7/2012 16:00 25.1 4/9/2012 9:00 81.4 4/11/2012 2:00 52.7 4/12/2012 19:00 34 4/14/2012 12:00 4.4
4/7/2012 17:00 45.8 4/9/2012 10:00 29.4 4/11/2012 3:00 109 4/12/2012 20:00 34 4/14/2012 13:00 3.9
4/7/2012 18:00 76 4/9/2012 11:00 17.2 4/11/2012 4:00 166.6 4/12/2012 21:00 35 4/14/2012 14:00 3.6
4/7/2012 19:00 64.8 4/9/2012 12:00 15.6 4/11/2012 5:00 31 4/12/2012 22:00 3.3 4/14/2012 15:00 3.3
4/7/2012 20:00 715 4/9/2012 13:00 15.8 4/11/2012 6:00 11 4/12/2012 23:00 35 4/14/2012 16:00 3.2
4/7/2012 21:00 82.7 4/9/2012 14:00 16.7 4/11/2012 7:00 15.2 4/13/2012 0:00 9.7 4/14/2012 17:00 3.1
4/7/2012 22:00 60.2 4/9/2012 15:00 4/11/2012 8:00 28.4 4/13/2012 1:00 20.2 4/14/2012 18:00 3.1
4/7/2012 23:00 42.2 4/9/2012 16:00 26.8 4/11/2012 9:00 39.4 4/13/2012 2:00 54.5 4/14/2012 19:00 3.2
4/8/2012 0:00 64.2 4/9/2012 17:00 32.6 4/11/2012 10:00 23.6 4/13/2012 3:00 78.3 4/14/2012 20:00 17.8
4/8/2012 1:00 68.8 4/9/2012 18:00 28.3 4/11/2012 11:00 6.4 4/13/2012 4:00 69.3 4/14/2012 21:00 43.7
4/8/2012 2:00 81.4 4/9/2012 19:00 51.6 4/11/2012 12:00 4.1 4/13/2012 5:00 48.4 4/14/2012 22:00 26.8
4/8/2012 3:00 92.7 4/9/2012 20:00 32.7 4/11/2012 13:00 3.8 4/13/2012 6:00 80.5 4/14/2012 23:00 16.9
4/8/2012 4:00 123.9 4/9/2012 21:00 33.7 4/11/2012 14:00 34 4/13/2012 7:00 89.1 4/16/2012 0:00 75.4
4/8/2012 5:00 130.8 4/9/2012 22:00 50.1 4/11/2012 15:00 34 4/13/2012 8:00 11.7 4/16/2012 1:00 110.1
4/8/2012 6:00 103.7 4/9/2012 23:00 40.3 4/11/2012 16:00 35 4/13/2012 9:00 9.9 4/16/2012 2:00 95.8
4/8/2012 7:00 103 4/10/2012 0:00 129.9 4/11/2012 17:00 34 4/13/2012 10:00 4.9 4/16/2012 3:00 43.9
4/8/2012 8:00 92.8 4/10/2012 1:00 261.2 4/11/2012 18:00 3.8 4/13/2012 11:00 4.1 4/16/2012 4:00 24
4/8/2012 9:00 115.6 4/10/2012 2:00 192.6 4/11/2012 19:00 4.7 4/13/2012 12:00 3.7 4/16/2012 5:00 20.5
4/8/2012 10:00 20.6 4/10/2012 3:00 132.4 4/11/2012 20:00 45.8 4/13/2012 13:00 3.6 4/16/2012 6:00 27.9
4/8/2012 11:00 8.9 4/10/2012 4:00 80.6 4/11/2012 21:00 85.8 4/13/2012 14:00 3.7 4/16/2012 7:00 49.1
4/8/2012 12:00 7.3 4/10/2012 5:00 53.2 4/11/2012 22:00 37.9 4/13/2012 15:00 35 4/16/2012 8:00 29.4
4/8/2012 13:00 5.1 4/10/2012 6:00 74.2 4/11/2012 23:00 36.2 4/13/2012 16:00 3.3 4/16/2012 9:00 8.6
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
4/16/2012 10:00 5.1 4/18/2012 3:00 176.9 4/19/2012 20:00 26.3 4/21/2012 13:00 9 4/23/2012 6:00 65.9
4/16/2012 11:00 5.5 4/18/2012 4:00 162.9 4/19/2012 21:00 21.9 4/21/2012 14:00 11 4/23/2012 7:00 43.9
4/16/2012 12:00 8.2 4/18/2012 5:00 152.5 4/19/2012 22:00 14.8 4/21/2012 15:00 30 4/23/2012 8:00 38.2
4/16/2012 13:00 5.7 4/18/2012 6:00 125.8 4/19/2012 23:00 21 4/21/2012 16:00 30.9 4/23/2012 9:00 215
4/16/2012 14:00 4.3 4/18/2012 7:00 175.5 4/20/2012 0:00 27.7 4/21/2012 17:00 50.6 4/23/2012 10:00 26.1
4/16/2012 15:00 4/18/2012 8:00 77.2 4/20/2012 1:00 28.5 4/21/2012 18:00 3175 4/23/2012 11:00 16.6
4/16/2012 16:00 6 4/18/2012 9:00 13.6 4/20/2012 2:00 23.3 4/21/2012 19:00 67.3 4/23/2012 12:00 17.6
4/16/2012 17:00 10.1 4/18/2012 10:00 20.8 4/20/2012 3:00 15.1 4/21/2012 20:00 88.2 4/23/2012 13:00 24.2
4/16/2012 18:00 11.3 4/18/2012 11:00 11.6 4/20/2012 4:00 16.1 4/21/2012 21:00 108.5 4/23/2012 14:00 15.6
4/16/2012 19:00 11.8 4/18/2012 12:00 6.3 4/20/2012 5:00 15.3 4/21/2012 22:00 89.7 4/23/2012 15:00
4/16/2012 20:00 26.2 4/18/2012 13:00 13.2 4/20/2012 6:00 19.9 4/21/2012 23:00 121.1 4/23/2012 16:00 22.3
4/16/2012 21:00 61.2 4/18/2012 14:00 8.2 4/20/2012 7:00 44.9 4/22/2012 0:00 106.3 4/23/2012 17:00 16.8
4/16/2012 22:00 166.3 4/18/2012 15:00 7.8 4/20/2012 8:00 194.3 4/22/2012 1:00 67.8 4/23/2012 18:00 63.3
4/16/2012 23:00 174.8 4/18/2012 16:00 15.3 4/20/2012 9:00 155.5 4/22/2012 2:00 58.8 4/23/2012 19:00 88.6
4/17/2012 0:00 104.3 4/18/2012 17:00 33.8 4/20/2012 10:00 31.7 4/22/2012 3:00 73.8 4/23/2012 20:00 168.1
4/17/2012 1:00 40.5 4/18/2012 18:00 46.3 4/20/2012 11:00 17.1 4/22/2012 4:00 69.8 4/23/2012 21:00 104.3
4/17/2012 2:00 20.9 4/18/2012 19:00 48.6 4/20/2012 12:00 5.1 4/22/2012 5:00 67.7 4/23/2012 22:00 29.6
4/17/2012 3:00 69.5 4/18/2012 20:00 47.3 4/20/2012 13:00 4.2 4/22/2012 6:00 38.9 4/23/2012 23:00 93.9
4/17/2012 4:00 72.5 4/18/2012 21:00 112.7 4/20/2012 14:00 4.9 4/22/2012 7:00 104 4/24/2012 0:00 108.9
4/17/2012 5:00 50.6 4/18/2012 22:00 100.4 4/20/2012 15:00 7.3 4/22/2012 8:00 92.1 4/24/2012 1:00 96.3
4/17/2012 6:00 23.7 4/18/2012 23:00 42.9 4/20/2012 16:00 12 4/22/2012 9:00 45.6 4/24/2012 2:00 87.7
4/17/2012 7:00 75.3 4/19/2012 0:00 22.5 4/20/2012 17:00 16.1 4/22/2012 10:00 15.2 4/24/2012 3:00 61.9
4/17/2012 8:00 55.2 4/19/2012 1:00 137.9 4/20/2012 18:00 35.1 4/22/2012 11:00 7.6 4/24/2012 4:00 54.9
4/17/2012 9:00 76.7 4/19/2012 2:00 239.6 4/20/2012 19:00 29.2 4/22/2012 12:00 16.9 4/24/2012 5:00 67.6
4/17/2012 10:00 41.5 4/19/2012 3:00 190.6 4/20/2012 20:00 38.8 4/22/2012 13:00 34.3 4/24/2012 6:00 54.1
4/17/2012 11:00 13.6 4/19/2012 4:00 85.4 4/20/2012 21:00 55.8 4/22/2012 14:00 16.8 4/24/2012 7:00 94.2
4/17/2012 12:00 8 4/19/2012 5:00 109.7 4/20/2012 22:00 60.1 4/22/2012 15:00 77.3 4/24/2012 8:00 275.9
4/17/2012 13:00 11.4 4/19/2012 6:00 75.6 4/20/2012 23:00 70.2 4/22/2012 16:00 48 4/24/2012 9:00 88.5
4/17/2012 14:00 10.7 4/19/2012 7:00 179.7 4/21/2012 0:00 76.4 4/22/2012 17:00 35.8 4/24/2012 10:00 29.4
4/17/2012 15:00 11.4 4/19/2012 8:00 153.9 4/21/2012 1:00 43.1 4/22/2012 18:00 36.5 4/24/2012 11:00 13.6
4/17/2012 16:00 17.6 4/19/2012 9:00 13.6 4/21/2012 2:00 45.5 4/22/2012 19:00 35.9 4/24/2012 12:00 12.4
4/17/2012 17:00 4/19/2012 10:00 21.7 4/21/2012 3:00 72.6 4/22/2012 20:00 46.2 4/24/2012 13:00 8
4/17/2012 18:00 37.2 4/19/2012 11:00 15.6 4/21/2012 4:00 57.6 4/22/2012 21:00 48.8 4/24/2012 14:00
4/17/2012 19:00 66.7 4/19/2012 12:00 5.9 4/21/2012 5:00 70.6 4/22/2012 22:00 57.4 4/24/2012 15:00 8.8
4/17/2012 20:00 71.4 4/19/2012 13:00 5.3 4/21/2012 6:00 100.4 4/22/2012 23:00 69.8 4/24/2012 16:00 11.7
4/17/2012 21:00 80.1 4/19/2012 14:00 4.2 4/21/2012 7:00 165.8 4/23/2012 0:00 127 4/24/2012 17:00 21.7
4/17/2012 22:00 103.8 4/19/2012 15:00 4.4 4/21/2012 8:00 171.7 4/23/2012 1:00 88.5 4/24/2012 18:00 24.5
4/17/2012 23:00 131.2 4/19/2012 16:00 5.6 4/21/2012 9:00 168.8 4/23/2012 2:00 81.4 4/24/2012 19:00 28.7
4/18/2012 0:00 242 4/19/2012 17:00 5.9 4/21/2012 10:00 102.7 4/23/2012 3:00 74.9 4/24/2012 20:00 18
4/18/2012 1:00 242.8 4/19/2012 18:00 20.8 4/21/2012 11:00 38.5 4/23/2012 4:00 375 4/24/2012 21:00 23.2
4/18/2012 2:00 300 4/19/2012 19:00 32.9 4/21/2012 12:00 12.3 4/23/2012 5:00 42.4 4/24/2012 22:00 44.2
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
4/24/2012 23:00 65.3 4/26/2012 16:00 3.7 4/29/2012 9:00 24.1 5/1/2012 2:00 8.8 5/2/2012 19:00 9.2
4/25/2012 0:00 70.5 4/26/2012 17:00 3.5 4/29/2012 10:00 12.4 5/1/2012 3:00 18.6 5/2/2012 20:00 30.2
4/25/2012 1:00 57.9 4/26/2012 18:00 3.5 4/29/2012 11:00 5.6 5/1/2012 4:00 324 5/2/2012 21:00 29.3
4/25/2012 2:00 50.4 4/26/2012 19:00 3.5 4/29/2012 12:00 4.8 5/1/2012 5:00 34.2 5/2/2012 22:00 42.1
4/25/2012 3:00 63.8 4/26/2012 20:00 3.8 4/29/2012 13:00 4.1 5/1/2012 6:00 44.4 5/2/2012 23:00 72.2
4/25/2012 4:00 58 4/26/2012 21:00 9.1 4/29/2012 14:00 4.1 5/1/2012 7:00 26.2 5/3/2012 0:00 75.1
4/25/2012 5:00 90.4 4/26/2012 22:00 12.4 4/29/2012 15:00 3.7 5/1/2012 8:00 14.3 5/3/2012 1:00 76.8
4/25/2012 6:00 79.3 4/26/2012 23:00 16.8 4/29/2012 16:00 3.6 5/1/2012 9:00 13.8 5/3/2012 2:00 47.2
4/25/2012 7:00 86.5 4/28/2012 0:00 32.1 4/29/2012 17:00 3.8 5/1/2012 10:00 8.2 5/3/2012 3:00 25.2
4/25/2012 8:00 39.2 4/28/2012 1:00 53.6 4/29/2012 18:00 5.2 5/1/2012 11:00 6 5/3/2012 4:00 47.7
4/25/2012 9:00 12.2 4/28/2012 2:00 21.4 4/29/2012 19:00 45.8 5/1/2012 12:00 4.3 5/3/2012 5:00 134.9
4/25/2012 10:00 14.3 4/28/2012 3:00 92.7 4/29/2012 20:00 29.2 5/1/2012 13:00 3.8 5/3/2012 6:00 189.2
4/25/2012 11:00 9.7 4/28/2012 4:00 122.1 4/29/2012 21:00 45.3 5/1/2012 14:00 5/3/2012 7:00 167.7
4/25/2012 12:00 12.1 4/28/2012 5:00 57.4 4/29/2012 22:00 38.6 5/1/2012 15:00 5.7 5/3/2012 8:00 179.3
4/25/2012 13:00 4.6 4/28/2012 6:00 66.2 4/29/2012 23:00 54.1 5/1/2012 16:00 4.2 5/3/2012 9:00 64.5
4/25/2012 14:00 3.8 4/28/2012 7:00 44.2 4/30/2012 0:00 170.9 5/1/2012 17:00 5.4 5/3/2012 10:00 10.1
4/25/2012 15:00 3.6 4/28/2012 8:00 34.1 4/30/2012 1:00 117.7 5/1/2012 18:00 7.1 5/3/2012 11:00 6.8
4/25/2012 16:00 39 4/28/2012 9:00 17.1 4/30/2012 2:00 148.1 5/1/2012 19:00 19.2 5/3/2012 12:00 5.2
4/25/2012 17:00 4.3 4/28/2012 10:00 7.4 4/30/2012 3:00 65.7 5/1/2012 20:00 13.1 5/3/2012 13:00 4.2
4/25/2012 18:00 4.8 4/28/2012 11:00 5 4/30/2012 4:00 34.9 5/1/2012 21:00 14.3 5/3/2012 14:00 4.2
4/25/2012 19:00 12.2 4/28/2012 12:00 4 4/30/2012 5:00 50.5 5/1/2012 22:00 18.6 5/3/2012 15:00 4.9
4/25/2012 20:00 43.5 4/28/2012 13:00 3.5 4/30/2012 6:00 49.4 5/1/2012 23:00 20.2 5/3/2012 16:00 6.4
4/25/2012 21:00 39.1 4/28/2012 14:00 3.4 4/30/2012 7:00 89.7 5/2/2012 0:00 26.1 5/3/2012 17:00 13.7
4/25/2012 22:00 29 4/28/2012 15:00 3.6 4/30/2012 8:00 41.3 5/2/2012 1:00 27.5 5/3/2012 18:00 209.8
4/25/2012 23:00 28.1 4/28/2012 16:00 3.5 4/30/2012 9:00 11.3 5/2/2012 2:00 44.8 5/3/2012 19:00 487.1
4/26/2012 0:00 29.2 4/28/2012 17:00 3.6 4/30/2012 10:00 7.8 5/2/2012 3:00 103.5 5/3/2012 20:00 289.9
4/26/2012 1:00 26.7 4/28/2012 18:00 3.9 4/30/2012 11:00 6.3 5/2/2012 4:00 180.6 5/3/2012 21:00 129.5
4/26/2012 2:00 43 4/28/2012 19:00 14.8 4/30/2012 12:00 5.2 5/2/2012 5:00 139.2 5/3/2012 22:00 40.5
4/26/2012 3:00 37.4 4/28/2012 20:00 10.5 4/30/2012 13:00 4.5 5/2/2012 6:00 179.3 5/3/2012 23:00 25
4/26/2012 4:00 50.9 4/28/2012 21:00 21.5 4/30/2012 14:00 4.7 5/2/2012 7:00 167.3 5/4/2012 0:00 21.7
4/26/2012 5:00 91.6 4/28/2012 22:00 27.2 4/30/2012 15:00 5/2/2012 8:00 142.7 5/4/2012 1:00 23.7
4/26/2012 6:00 77.2 4/28/2012 23:00 198.5 4/30/2012 16:00 5 5/2/2012 9:00 31 5/4/2012 2:00 31.1
4/26/2012 7:00 55.1 4/29/2012 0:00 71.8 4/30/2012 17:00 4.4 5/2/2012 10:00 10.3 5/4/2012 3:00 95.6
4/26/2012 8:00 45.5 4/29/2012 1:00 41.5 4/30/2012 18:00 6.7 5/2/2012 11:00 7.7 5/4/2012 4:00 139.8
4/26/2012 9:00 22.8 4/29/2012 2:00 67.1 4/30/2012 19:00 14.2 5/2/2012 12:00 8.4 5/4/2012 5:00 11
4/26/2012 10:00 8.5 4/29/2012 3:00 87.9 4/30/2012 20:00 42.4 5/2/2012 13:00 5.8 5/4/2012 6:00 7.5
4/26/2012 11:00 4.3 4/29/2012 4:00 82.9 4/30/2012 21:00 64 5/2/2012 14:00 3.9 5/4/2012 7:00 10.8
4/26/2012 12:00 3.7 4/29/2012 5:00 126.1 4/30/2012 22:00 168.1 5/2/2012 15:00 3.6 5/4/2012 8:00 9.3
4/26/2012 13:00 3.6 4/29/2012 6:00 39.2 4/30/2012 23:00 141 5/2/2012 16:00 3.6 5/4/2012 9:00 6.8
4/26/2012 14:00 3.6 4/29/2012 7:00 23.4 5/1/2012 0:00 135.4 5/2/2012 17:00 4.5 5/4/2012 10:00 11
4/26/2012 15:00 4.1 4/29/2012 8:00 26.1 5/1/2012 1:00 28.9 5/2/2012 18:00 5.2 5/4/2012 11:00 11.5
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb Day |StartHr| ppb || Day [StartHr| ppb || Day [ StartHr| ppb
5/4/2012 12:00 10.1 5/6/2012 5:00 87.8 5/7/2012 22:00 52.2 5/9/2012 15:00 3.9 5/11/2012 8:00 33.1
5/4/2012 13:00 6.6 5/6/2012 6:00 86.8 5/7/2012 23:00 29.6 5/9/2012 16:00 15 5/11/2012 9:00 20.6
5/4/2012 14:00 4.8 5/6/2012 7:00 215.4 5/8/2012 0:00 60.4 5/9/2012 17:00 20 5/11/2012 10:00 16.9
5/4/2012 15:00 4.1 5/6/2012 8:00 8.4 5/8/2012 1:00 59.2 5/9/2012 18:00 30.5 5/11/2012 11:00 12.6
5/4/2012 16:00 4.5 5/6/2012 9:00 5 5/8/2012 2:00 29.3 5/9/2012 19:00 35.8 5/11/2012 12:00 5.2
5/4/2012 17:00 5.9 5/6/2012 10:00 5.6 5/8/2012 3:00 221 5/9/2012 20:00 17.6 5/11/2012 13:00 4.1
5/4/2012 18:00 10 5/6/2012 11:00 7.2 5/8/2012 4:00 32.3 5/9/2012 21:00 184 5/11/2012 14:00 4.1
5/4/2012 19:00 13.2 5/6/2012 12:00 5 5/8/2012 5:00 23.3 5/9/2012 22:00 21 5/11/2012 15:00 7.2
5/4/2012 20:00 13.1 5/6/2012 13:00 4 5/8/2012 6:00 215 5/9/2012 23:00 21.7 5/11/2012 16:00 12.8
5/4/2012 21:00 12 5/6/2012 14:00 3.7 5/8/2012 7:00 69.2 5/10/2012 0:00 168.3 5/11/2012 17:00 15.1
5/4/2012 22:00 51.7 5/6/2012 15:00 3.7 5/8/2012 8:00 111.4 5/10/2012 1:00 220.2 5/11/2012 18:00 107.3
5/4/2012 23:00 87.9 5/6/2012 16:00 3.6 5/8/2012 9:00 19.5 5/10/2012 2:00 195.3 5/11/2012 19:00 181.3
5/5/2012 0:00 102.5 5/6/2012 17:00 5 5/8/2012 10:00 10.6 5/10/2012 3:00 165.9 5/11/2012 20:00 129.9
5/5/2012 1:00 64.7 5/6/2012 18:00 8.9 5/8/2012 11:00 6.5 5/10/2012 4:00 161.5 5/11/2012 21:00 189.4
5/5/2012 2:00 51.9 5/6/2012 19:00 27.6 5/8/2012 12:00 45 5/10/2012 5:00 97.8 5/11/2012 22:00 214.6
5/5/2012 3:00 63.9 5/6/2012 20:00 21.1 5/8/2012 13:00 4.6 5/10/2012 6:00 123 5/11/2012 23:00 67.6
5/5/2012 4:00 101.6 5/6/2012 21:00 20.1 5/8/2012 14:00 5/10/2012 7:00 195.5 5/12/2012 0:00 69.4
5/5/2012 5:00 60.7 5/6/2012 22:00 21.4 5/8/2012 15:00 8.8 5/10/2012 8:00 137.2 5/12/2012 1:00 105
5/5/2012 6:00 58.6 5/6/2012 23:00 22.6 5/8/2012 16:00 4.9 5/10/2012 9:00 7.5 5/12/2012 2:00 141.6
5/5/2012 7:00 33.7 5/7/2012 0:00 53.8 5/8/2012 17:00 7.4 5/10/2012 10:00 17.8 5/12/2012 3:00 90.5
5/5/2012 8:00 18.8 5/7/2012 1:00 75.4 5/8/2012 18:00 9.7 5/10/2012 11:00 12.6 5/12/2012 4:00 60.2
5/5/2012 9:00 27.4 5/7/2012 2:00 101.7 5/8/2012 19:00 25.6 5/10/2012 12:00 4.7 5/12/2012 5:00 36.1
5/5/2012 10:00 14.6 5/7/2012 3:00 117.9 5/8/2012 20:00 39.6 5/10/2012 13:00 4.3 5/12/2012 6:00 25.7
5/5/2012 11:00 6.2 5/7/2012 4:00 129.6 5/8/2012 21:00 121.7 5/10/2012 14:00 4.4 5/12/2012 7:00 67.5
5/5/2012 12:00 4.9 5/7/2012 5:00 102.7 5/8/2012 22:00 76 5/10/2012 15:00 4.4 5/12/2012 8:00 122.7
5/5/2012 13:00 3.9 5/7/2012 6:00 95.4 5/8/2012 23:00 94.4 5/10/2012 16:00 3.9 5/12/2012 9:00 44.9
5/5/2012 14:00 3.7 5/7/2012 7:00 93.1 5/9/2012 0:00 101.6 5/10/2012 17:00 5 5/12/2012 10:00 7.3
5/5/2012 15:00 35 5/7/2012 8:00 249.6 5/9/2012 1:00 88.5 5/10/2012 18:00 5.3 5/12/2012 11:00 6.8
5/5/2012 16:00 35 5/7/2012 9:00 101.6 5/9/2012 2:00 52.5 5/10/2012 19:00 12.9 5/12/2012 12:00 10.5
5/5/2012 17:00 34 5/7/2012 10:00 13.3 5/9/2012 3:00 99.2 5/10/2012 20:00 22.5 5/12/2012 13:00 6.4
5/5/2012 18:00 3.8 5/7/2012 11:00 8.8 5/9/2012 4:00 49.2 5/10/2012 21:00 32.1 5/12/2012 14:00 6.5
5/5/2012 19:00 6.9 5/7/2012 12:00 9.6 5/9/2012 5:00 31.8 5/10/2012 22:00 36.2 5/12/2012 15:00 5
5/5/2012 20:00 8.6 5/7/2012 13:00 11 5/9/2012 6:00 36.5 5/10/2012 23:00 32.9 5/12/2012 16:00 5.3
5/5/2012 21:00 10.1 5/7/2012 14:00 7.9 5/9/2012 7:00 61.8 5/11/2012 0:00 24.8 5/12/2012 17:00 5.4
5/5/2012 22:00 171 5/7/2012 15:00 5/9/2012 8:00 102.5 5/11/2012 1:00 52.3 5/12/2012 18:00 6.9
5/5/2012 23:00 26.5 5/7/2012 16:00 8 5/9/2012 9:00 53.2 5/11/2012 2:00 63.2 5/12/2012 19:00 8.9
5/6/2012 0:00 45.3 5/7/2012 17:00 25.5 5/9/2012 10:00 17.8 5/11/2012 3:00 95.4 5/12/2012 20:00 9.1
5/6/2012 1:00 72.7 5/7/2012 18:00 8.3 5/9/2012 11:00 9.5 5/11/2012 4:00 104.3 5/12/2012 21:00 11.7
5/6/2012 2:00 56.8 5/7/2012 19:00 25.3 5/9/2012 12:00 9.4 5/11/2012 5:00 48.8 5/12/2012 22:00 135
5/6/2012 3:00 59.5 5/7/2012 20:00 42.6 5/9/2012 13:00 4.7 5/11/2012 6:00 62.7 5/12/2012 23:00 18.2
5/6/2012 4:00 65.1 5/7/2012 21:00 64.8 5/9/2012 14:00 4.1 5/11/2012 7:00 103.1 5/15/2012 0:00 9
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb Day |StartHr| ppb || Day | StartHr| ppb
5/15/2012 1:00 10.7 5/16/2012 18:00 4 5/20/2012 11:00 5.4 5/22/2012 4:00 139.3 5/23/2012 21:00 20.7
5/15/2012 2:00 40.1 5/16/2012 19:00 13.6 5/20/2012 12:00 4.4 5/22/2012 5:00 314.2 5/23/2012 22:00 31
5/15/2012 3:00 141.6 5/16/2012 20:00 40.8 5/20/2012 13:00 4 5/22/2012 6:00 3334 5/23/2012 23:00 37.8
5/15/2012 4:00 206.9 5/16/2012 21:00 27.9 5/20/2012 14:00 3.9 5/22/2012 7:00 283.7 5/24/2012 0:00 83.4
5/15/2012 5:00 193.1 5/16/2012 22:00 21.8 5/20/2012 15:00 3.8 5/22/2012 8:00 42 5/24/2012 1:00 89.7
5/15/2012 6:00 305.6 5/16/2012 23:00 33.3 5/20/2012 16:00 3.6 5/22/2012 9:00 6.6 5/24/2012 2:00 55.5
5/15/2012 7:00 305.7 5/19/2012 0:00 47.6 5/20/2012 17:00 3.6 5/22/2012 10:00 115 5/24/2012 3:00 72.8
5/15/2012 8:00 123 5/19/2012 1:00 49.8 5/20/2012 18:00 3.6 5/22/2012 11:00 9.9 5/24/2012 4:00 124
5/15/2012 9:00 39.8 5/19/2012 2:00 108.2 5/20/2012 19:00 3.6 5/22/2012 12:00 10.7 5/24/2012 5:00 90.1
5/15/2012 10:00 24.4 5/19/2012 3:00 136.9 5/20/2012 20:00 6 5/22/2012 13:00 7.9 5/24/2012 6:00 144
5/15/2012 11:00 13 5/19/2012 4:00 93.4 5/20/2012 21:00 26.7 5/22/2012 14:00 5/24/2012 7:00 335.5
5/15/2012 12:00 5.7 5/19/2012 5:00 99.4 5/20/2012 22:00 18.7 5/22/2012 15:00 10.5 5/24/2012 8:00 217
5/15/2012 13:00 3.8 5/19/2012 6:00 53.4 5/20/2012 23:00 26.4 5/22/2012 16:00 26.4 5/24/2012 9:00 10.6
5/15/2012 14:00 5/19/2012 7:00 58.9 5/21/2012 0:00 38.6 5/22/2012 17:00 311 5/24/2012 10:00 14.3
5/15/2012 15:00 5.8 5/19/2012 8:00 64.5 5/21/2012 1:00 221.7 5/22/2012 18:00 155 5/24/2012 11:00 8.6
5/15/2012 16:00 4.3 5/19/2012 9:00 34.3 5/21/2012 2:00 230.8 5/22/2012 19:00 97.7 5/24/2012 12:00 10.6
5/15/2012 17:00 4.4 5/19/2012 10:00 26.8 5/21/2012 3:00 290.9 5/22/2012 20:00 54.5 5/24/2012 13:00 7.5
5/15/2012 18:00 4.7 5/19/2012 11:00 6.1 5/21/2012 4:00 373.6 5/22/2012 21:00 123.9 5/24/2012 14:00 5.6
5/15/2012 19:00 5.6 5/19/2012 12:00 4.6 5/21/2012 5:00 313.6 5/22/2012 22:00 204.7 5/24/2012 15:00 5.8
5/15/2012 20:00 5.6 5/19/2012 13:00 4.1 5/21/2012 6:00 2914 5/22/2012 23:00 439 5/24/2012 16:00 104
5/15/2012 21:00 6.3 5/19/2012 14:00 3.8 5/21/2012 7:00 171.9 5/23/2012 0:00 181.7 5/24/2012 17:00 6.1
5/15/2012 22:00 9 5/19/2012 15:00 3.7 5/21/2012 8:00 80.5 5/23/2012 1:00 64.3 5/24/2012 18:00 11.7
5/15/2012 23:00 112.9 5/19/2012 16:00 3.8 5/21/2012 9:00 17.5 5/23/2012 2:00 222.6 5/24/2012 19:00 13.3
5/16/2012 0:00 275.4 5/19/2012 17:00 4.4 5/21/2012 10:00 7.3 5/23/2012 3:00 101.9 5/24/2012 20:00 35
5/16/2012 1:00 203.9 5/19/2012 18:00 6.9 5/21/2012 11:00 5.3 5/23/2012 4:00 178.3 5/24/2012 21:00 38.2
5/16/2012 2:00 184.4 5/19/2012 19:00 12.5 5/21/2012 12:00 4.7 5/23/2012 5:00 154 5/24/2012 22:00 34.3
5/16/2012 3:00 228.9 5/19/2012 20:00 18.4 5/21/2012 13:00 4.2 5/23/2012 6:00 126.5 5/24/2012 23:00 40.8
5/16/2012 4:00 126.5 5/19/2012 21:00 20.2 5/21/2012 14:00 4.1 5/23/2012 7:00 35.9 5/25/2012 0:00 59.5
5/16/2012 5:00 48.9 5/19/2012 22:00 47.1 5/21/2012 15:00 5/23/2012 8:00 36.7 5/25/2012 1:00 41.1
5/16/2012 6:00 23 5/19/2012 23:00 51.5 5/21/2012 16:00 4.2 5/23/2012 9:00 23.3 5/25/2012 2:00 23.1
5/16/2012 7:00 24.7 5/20/2012 0:00 83.3 5/21/2012 17:00 4.3 5/23/2012 10:00 11.6 5/25/2012 3:00 65.1
5/16/2012 8:00 12.9 5/20/2012 1:00 32 5/21/2012 18:00 4.6 5/23/2012 11:00 184 5/25/2012 4:00 35.4
5/16/2012 9:00 41.9 5/20/2012 2:00 115 5/21/2012 19:00 7.5 5/23/2012 12:00 8.4 5/25/2012 5:00 93.7
5/16/2012 10:00 5/20/2012 3:00 24.5 5/21/2012 20:00 12.2 5/23/2012 13:00 5.5 5/25/2012 6:00 63.3
5/16/2012 11:00 5/20/2012 4:00 52.9 5/21/2012 21:00 11.1 5/23/2012 14:00 4.2 5/25/2012 7:00 83.7
5/16/2012 12:00 5/20/2012 5:00 32.1 5/21/2012 22:00 24.3 5/23/2012 15:00 4 5/25/2012 8:00 118.8
5/16/2012 13:00 5.1 5/20/2012 6:00 21.2 5/21/2012 23:00 2334 5/23/2012 16:00 3.8 5/25/2012 9:00 23.7
5/16/2012 14:00 4.3 5/20/2012 7:00 60.6 5/22/2012 0:00 237.4 5/23/2012 17:00 4.4 5/25/2012 10:00 184
5/16/2012 15:00 4 5/20/2012 8:00 121.2 5/22/2012 1:00 267.6 5/23/2012 18:00 4.7 5/25/2012 11:00 8.9
5/16/2012 16:00 3.8 5/20/2012 9:00 17.9 5/22/2012 2:00 352.6 5/23/2012 19:00 5.6 5/25/2012 12:00
5/16/2012 17:00 3.8 5/20/2012 10:00 7.5 5/22/2012 3:00 214.6 5/23/2012 20:00 12.9 5/25/2012 13:00 6.5
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
5/25/2012 14:00 5.1 5/27/2012 7:00 62.9 5/29/2012 0:00 87.9 5/30/2012 17:00 9.2 6/1/2012 10:00 8.2
5/25/2012 15:00 6.1 5/27/2012 8:00 18.7 5/29/2012 1:00 229.1 5/30/2012 18:00 125.8 6/1/2012 11:00 8.4
5/25/2012 16:00 9.6 5/27/2012 9:00 9.2 5/29/2012 2:00 34.7 5/30/2012 19:00 354.7 6/1/2012 12:00 7.1
5/25/2012 17:00 14 5/27/2012 10:00 6.2 5/29/2012 3:00 56.5 5/30/2012 20:00 220.4 6/1/2012 13:00 5.9
5/25/2012 18:00 5.8 5/27/2012 11:00 5.1 5/29/2012 4:00 91.9 5/30/2012 21:00 126.2 6/1/2012 14:00 17.3
5/25/2012 19:00 78 5/27/2012 12:00 4.7 5/29/2012 5:00 267.1 5/30/2012 22:00 47.8 6/1/2012 15:00 8.5
5/25/2012 20:00 45.6 5/27/2012 13:00 4.3 5/29/2012 6:00 215.7 5/30/2012 23:00 44.9 6/1/2012 16:00 16.5
5/25/2012 21:00 52.7 5/27/2012 14:00 4.1 5/29/2012 7:00 191.3 5/31/2012 0:00 24.1 6/1/2012 17:00 27.5
5/25/2012 22:00 37.1 5/27/2012 15:00 4.1 5/29/2012 8:00 253.1 5/31/2012 1:00 69 6/1/2012 18:00 23.2
5/25/2012 23:00 55.2 5/27/2012 16:00 4.3 5/29/2012 9:00 61.3 5/31/2012 2:00 76.3 6/1/2012 19:00 237.4
5/26/2012 0:00 61.6 5/27/2012 17:00 6.4 5/29/2012 10:00 30.8 5/31/2012 3:00 36.5 6/1/2012 20:00 187.9
5/26/2012 1:00 107.6 5/27/2012 18:00 13.4 5/29/2012 11:00 5.3 5/31/2012 4:00 47.3 6/1/2012 21:00 302.8
5/26/2012 2:00 121 5/27/2012 19:00 6.4 5/29/2012 12:00 5.9 5/31/2012 5:00 205.1 6/1/2012 22:00 256.1
5/26/2012 3:00 22 5/27/2012 20:00 25.1 5/29/2012 13:00 6.8 5/31/2012 6:00 114.3 6/1/2012 23:00 181.1
5/26/2012 4:00 92.8 5/27/2012 21:00 30.4 5/29/2012 14:00 5/31/2012 7:00 63.2 6/2/2012 0:00 210.3
5/26/2012 5:00 76 5/27/2012 22:00 29.7 5/29/2012 15:00 8.6 5/31/2012 8:00 20.1 6/2/2012 1:00 232.9
5/26/2012 6:00 140.6 5/27/2012 23:00 28 5/29/2012 16:00 6 5/31/2012 9:00 346.2 6/2/2012 2:00 195
5/26/2012 7:00 251 5/28/2012 0:00 67.1 5/29/2012 17:00 5.4 5/31/2012 10:00 135.8 6/2/2012 3:00 154.9
5/26/2012 8:00 18.2 5/28/2012 1:00 68.5 5/29/2012 18:00 92.3 5/31/2012 11:00 9.9 6/2/2012 4:00 129.4
5/26/2012 9:00 15.3 5/28/2012 2:00 41.1 5/29/2012 19:00 118.2 5/31/2012 12:00 7.9 6/2/2012 5:00 84.6
5/26/2012 10:00 9 5/28/2012 3:00 38.2 5/29/2012 20:00 110.5 5/31/2012 13:00 7.2 6/2/2012 6:00 98.3
5/26/2012 11:00 9.6 5/28/2012 4:00 41.9 5/29/2012 21:00 80.1 5/31/2012 14:00 7.3 6/2/2012 7:00 98.2
5/26/2012 12:00 7.1 5/28/2012 5:00 54.4 5/29/2012 22:00 66.5 5/31/2012 15:00 6 6/2/2012 8:00 149.4
5/26/2012 13:00 6.1 5/28/2012 6:00 68.4 5/29/2012 23:00 152 5/31/2012 16:00 7.7 6/2/2012 9:00 78.8
5/26/2012 14:00 5.9 5/28/2012 7:00 81.8 5/30/2012 0:00 178.9 5/31/2012 17:00 13.1 6/2/2012 10:00 21.6
5/26/2012 15:00 5.6 5/28/2012 8:00 96.7 5/30/2012 1:00 251.5 5/31/2012 18:00 79.2 6/2/2012 11:00 30.3
5/26/2012 16:00 7.8 5/28/2012 9:00 83.7 5/30/2012 2:00 319.6 5/31/2012 19:00 135.7 6/2/2012 12:00 24.5
5/26/2012 17:00 5/28/2012 10:00 21.9 5/30/2012 3:00 250.7 5/31/2012 20:00 85.9 6/2/2012 13:00 19.8
5/26/2012 18:00 12.7 5/28/2012 11:00 8.9 5/30/2012 4:00 281.6 5/31/2012 21:00 145.5 6/2/2012 14:00 20.4
5/26/2012 19:00 10.1 5/28/2012 12:00 6.1 5/30/2012 5:00 300.1 5/31/2012 22:00 118.8 6/2/2012 15:00 34.3
5/26/2012 20:00 516 5/28/2012 13:00 6.1 5/30/2012 6:00 277.2 5/31/2012 23:00 69.5 6/2/2012 16:00 36
5/26/2012 21:00 106.5 5/28/2012 14:00 4.8 5/30/2012 7:00 393.1 6/1/2012 0:00 53.5 6/2/2012 17:00 32
5/26/2012 22:00 35.2 5/28/2012 15:00 5/30/2012 8:00 74.9 6/1/2012 1:00 33.8 6/2/2012 18:00 51.2
5/26/2012 23:00 18.7 5/28/2012 16:00 5.7 5/30/2012 9:00 34.8 6/1/2012 2:00 74.1 6/2/2012 19:00 59.9
5/27/2012 0:00 6.9 5/28/2012 17:00 15.2 5/30/2012 10:00 59.4 6/1/2012 3:00 72.6 6/2/2012 20:00 75.6
5/27/2012 1:00 26.9 5/28/2012 18:00 16.1 5/30/2012 11:00 5.2 6/1/2012 4:00 33 6/2/2012 21:00 92.1
5/27/2012 2:00 99.2 5/28/2012 19:00 27.8 5/30/2012 12:00 9.6 6/1/2012 5:00 78.6 6/2/2012 22:00 92.7
5/27/2012 3:00 87.1 5/28/2012 20:00 33.1 5/30/2012 13:00 7.6 6/1/2012 6:00 114.8 6/2/2012 23:00 75.8
5/27/2012 4:00 20.6 5/28/2012 21:00 105.8 5/30/2012 14:00 9 6/1/2012 7:00 71.4 6/3/2012 0:00 76.3
5/27/2012 5:00 10.2 5/28/2012 22:00 85.5 5/30/2012 15:00 9.4 6/1/2012 8:00 40.2 6/3/2012 1:00 69.9
5/27/2012 6:00 6.9 5/28/2012 23:00 50.4 5/30/2012 16:00 11.3 6/1/2012 9:00 6.3 6/3/2012 2:00 47.8
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
6/3/2012 3:00 49.8 6/4/2012 20:00 45.5 6/6/2012 13:00 13.7 6/9/2012 6:00 230.9 6/10/2012 23:00 25.8
6/3/2012 4:00 71.3 6/4/2012 21:00 55.2 6/6/2012 14:00 7.6 6/9/2012 7:00 61.4 6/13/2012 0:00 175
6/3/2012 5:00 66.5 6/4/2012 22:00 38 6/6/2012 15:00 7.7 6/9/2012 8:00 20.4 6/13/2012 1:00 34.2
6/3/2012 6:00 54.3 6/4/2012 23:00 315 6/6/2012 16:00 12.1 6/9/2012 9:00 45.4 6/13/2012 2:00 71.5
6/3/2012 7:00 70.9 6/5/2012 0:00 31.2 6/6/2012 17:00 12.7 6/9/2012 10:00 11 6/13/2012 3:00 100.4
6/3/2012 8:00 117.6 6/5/2012 1:00 35.3 6/6/2012 18:00 22.2 6/9/2012 11:00 6 6/13/2012 4:00 86.8
6/3/2012 9:00 144.7 6/5/2012 2:00 47.7 6/6/2012 19:00 42.5 6/9/2012 12:00 4.7 6/13/2012 5:00 60.7
6/3/2012 10:00 71.3 6/5/2012 3:00 96.3 6/6/2012 20:00 31.3 6/9/2012 13:00 4.1 6/13/2012 6:00 19
6/3/2012 11:00 19.8 6/5/2012 4:00 81 6/6/2012 21:00 44.9 6/9/2012 14:00 3.9 6/13/2012 7:00 17.6
6/3/2012 12:00 13.3 6/5/2012 5:00 123.7 6/6/2012 22:00 36.3 6/9/2012 15:00 3.7 6/13/2012 8:00 16.1
6/3/2012 13:00 14.8 6/5/2012 6:00 188.1 6/6/2012 23:00 38.6 6/9/2012 16:00 3.7 6/13/2012 9:00 7
6/3/2012 14:00 16.2 6/5/2012 7:00 158.1 6/7/2012 0:00 45.2 6/9/2012 17:00 3.7 6/13/2012 10:00 5
6/3/2012 15:00 13.9 6/5/2012 8:00 34.7 6/7/2012 1:00 106.8 6/9/2012 18:00 4.1 6/13/2012 11:00 4.2
6/3/2012 16:00 12.2 6/5/2012 9:00 19.9 6/7/2012 2:00 238.1 6/9/2012 19:00 10.8 6/13/2012 12:00 4
6/3/2012 17:00 21.2 6/5/2012 10:00 17.7 6/7/2012 3:00 314.5 6/9/2012 20:00 40 6/13/2012 13:00 3.7
6/3/2012 18:00 89.6 6/5/2012 11:00 16.4 6/7/2012 4:00 300.9 6/9/2012 21:00 29.8 6/13/2012 14:00 3.6
6/3/2012 19:00 134.8 6/5/2012 12:00 6.5 6/7/2012 5:00 424.4 6/9/2012 22:00 95.9 6/13/2012 15:00 35
6/3/2012 20:00 84.4 6/5/2012 13:00 5.2 6/7/2012 6:00 340 6/9/2012 23:00 73.6 6/13/2012 16:00 35
6/3/2012 21:00 43.3 6/5/2012 14:00 6/7/2012 7:00 508.8 6/10/2012 0:00 50.5 6/13/2012 17:00 35
6/3/2012 22:00 14.9 6/5/2012 15:00 6 6/7/2012 8:00 170.4 6/10/2012 1:00 69.6 6/13/2012 18:00 35
6/3/2012 23:00 16.8 6/5/2012 16:00 4.4 6/7/2012 9:00 123.6 6/10/2012 2:00 117.1 6/13/2012 19:00 3.6
6/4/2012 0:00 71.7 6/5/2012 17:00 5.1 6/7/2012 10:00 23 6/10/2012 3:00 90.1 6/13/2012 20:00 3.7
6/4/2012 1:00 73.8 6/5/2012 18:00 10.8 6/7/2012 11:00 10.6 6/10/2012 4:00 75.8 6/13/2012 21:00 3.8
6/4/2012 2:00 42.4 6/5/2012 19:00 27.4 6/7/2012 12:00 6 6/10/2012 5:00 57.4 6/13/2012 22:00 7.9
6/4/2012 3:00 63.5 6/5/2012 20:00 46.4 6/7/2012 13:00 4.7 6/10/2012 6:00 30.7 6/13/2012 23:00 184
6/4/2012 4:00 132.7 6/5/2012 21:00 95.1 6/7/2012 14:00 4.3 6/10/2012 7:00 40.2 6/14/2012 0:00 62.7
6/4/2012 5:00 246.2 6/5/2012 22:00 68.8 6/7/2012 15:00 5.2 6/10/2012 8:00 169.3 6/14/2012 1:00 244.8
6/4/2012 6:00 368.6 6/5/2012 23:00 81.1 6/7/2012 16:00 5 6/10/2012 9:00 14 6/14/2012 2:00 149.5
6/4/2012 7:00 258.9 6/6/2012 0:00 57.3 6/7/2012 17:00 6.1 6/10/2012 10:00 14 6/14/2012 3:00 131.9
6/4/2012 8:00 81.1 6/6/2012 1:00 44.4 6/7/2012 18:00 9.9 6/10/2012 11:00 12.1 6/14/2012 4:00 82.7
6/4/2012 9:00 22.9 6/6/2012 2:00 36.2 6/7/2012 19:00 14.9 6/10/2012 12:00 6.2 6/14/2012 5:00 70.7
6/4/2012 10:00 16.5 6/6/2012 3:00 44.8 6/7/2012 20:00 13.3 6/10/2012 13:00 4.8 6/14/2012 6:00 112.6
6/4/2012 11:00 8 6/6/2012 4:00 55.8 6/7/2012 21:00 10 6/10/2012 14:00 4 6/14/2012 7:00 283.2
6/4/2012 12:00 6.7 6/6/2012 5:00 50.4 6/7/2012 22:00 8.9 6/10/2012 15:00 3.8 6/14/2012 8:00 41.7
6/4/2012 13:00 5.1 6/6/2012 6:00 69 6/7/2012 23:00 6.8 6/10/2012 16:00 3.9 6/14/2012 9:00 38.8
6/4/2012 14:00 4.7 6/6/2012 7:00 63.3 6/9/2012 0:00 51.4 6/10/2012 17:00 3.9 6/14/2012 10:00 10.9
6/4/2012 15:00 6/6/2012 8:00 147.5 6/9/2012 1:00 72.5 6/10/2012 18:00 4.6 6/14/2012 11:00 5.5
6/4/2012 16:00 4.8 6/6/2012 9:00 82.1 6/9/2012 2:00 43.8 6/10/2012 19:00 9.3 6/14/2012 12:00 4.5
6/4/2012 17:00 4.7 6/6/2012 10:00 11.2 6/9/2012 3:00 28 6/10/2012 20:00 43.7 6/14/2012 13:00 4.1
6/4/2012 18:00 9.7 6/6/2012 11:00 19 6/9/2012 4:00 58 6/10/2012 21:00 45 6/14/2012 14:00 3.9
6/4/2012 19:00 39 6/6/2012 12:00 9 6/9/2012 5:00 130.3 6/10/2012 22:00 35.7 6/14/2012 15:00 4.5
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb Day |StartHr| ppb || Day | StartHr| ppb
6/14/2012 16:00 4 6/16/2012 9:00 8.3 6/18/2012 2:00 3.2 6/19/2012 19:00 5.5 6/24/2012 12:00 11.9
6/14/2012 17:00 3.8 6/16/2012 10:00 20.1 6/18/2012 3:00 3.3 6/19/2012 20:00 6.5 6/24/2012 13:00 11.1
6/14/2012 18:00 39 6/16/2012 11:00 16.3 6/18/2012 4:00 3.3 6/19/2012 21:00 8.9 6/24/2012 14:00 8.7
6/14/2012 19:00 3.8 6/16/2012 12:00 7.1 6/18/2012 5:00 3.3 6/19/2012 22:00 25.2 6/24/2012 15:00 6.4
6/14/2012 20:00 39 6/16/2012 13:00 13.3 6/18/2012 6:00 3.3 6/19/2012 23:00 43.5 6/24/2012 16:00 5.8
6/14/2012 21:00 19.1 6/16/2012 14:00 9.3 6/18/2012 7:00 3.5 6/23/2012 0:00 24.4 6/24/2012 17:00 6.4
6/14/2012 22:00 30.1 6/16/2012 15:00 7.1 6/18/2012 8:00 3.3 6/23/2012 1:00 16.6 6/24/2012 18:00 6
6/14/2012 23:00 22.1 6/16/2012 16:00 9.6 6/18/2012 9:00 4.6 6/23/2012 2:00 14.8 6/24/2012 19:00 12.7
6/15/2012 0:00 184 6/16/2012 17:00 10.2 6/18/2012 10:00 29.4 6/23/2012 3:00 14.3 6/24/2012 20:00 22.5
6/15/2012 1:00 154 6/16/2012 18:00 12.6 6/18/2012 11:00 150.9 6/23/2012 4:00 14.6 6/24/2012 21:00 75
6/15/2012 2:00 38.5 6/16/2012 19:00 14.3 6/18/2012 12:00 180.4 6/23/2012 5:00 24.4 6/24/2012 22:00 80.3
6/15/2012 3:00 94.5 6/16/2012 20:00 15.4 6/18/2012 13:00 44.7 6/23/2012 6:00 25.6 6/24/2012 23:00 65.8
6/15/2012 4:00 405.2 6/16/2012 21:00 36.6 6/18/2012 14:00 99.2 6/23/2012 7:00 31.8 6/25/2012 0:00 90.3
6/15/2012 5:00 680.6 6/16/2012 22:00 45.5 6/18/2012 15:00 6/23/2012 8:00 134 6/25/2012 1:00 120.6
6/15/2012 6:00 2114 6/16/2012 23:00 49.3 6/18/2012 16:00 164.3 6/23/2012 9:00 8 6/25/2012 2:00 113.4
6/15/2012 7:00 148 6/17/2012 0:00 39.2 6/18/2012 17:00 38.2 6/23/2012 10:00 6.5 6/25/2012 3:00 45.7
6/15/2012 8:00 67 6/17/2012 1:00 42.9 6/18/2012 18:00 66 6/23/2012 11:00 6.1 6/25/2012 4:00 19.8
6/15/2012 9:00 16.3 6/17/2012 2:00 40.3 6/18/2012 19:00 65.7 6/23/2012 12:00 5.3 6/25/2012 5:00 24.4
6/15/2012 10:00 7.2 6/17/2012 3:00 44.6 6/18/2012 20:00 29 6/23/2012 13:00 5.1 6/25/2012 6:00 46
6/15/2012 11:00 5 6/17/2012 4:00 40.1 6/18/2012 21:00 314 6/23/2012 14:00 5 6/25/2012 7:00 125.8
6/15/2012 12:00 4.5 6/17/2012 5:00 65 6/18/2012 22:00 31.7 6/23/2012 15:00 5.1 6/25/2012 8:00 302.4
6/15/2012 13:00 4.2 6/17/2012 6:00 121.9 6/18/2012 23:00 10.6 6/23/2012 16:00 20.4 6/25/2012 9:00 28.6
6/15/2012 14:00 39 6/17/2012 7:00 162.7 6/19/2012 0:00 8.8 6/23/2012 17:00 13.6 6/25/2012 10:00 18.2
6/15/2012 15:00 3.8 6/17/2012 8:00 137.6 6/19/2012 1:00 5.6 6/23/2012 18:00 10.9 6/25/2012 11:00 13.1
6/15/2012 16:00 39 6/17/2012 9:00 116.6 6/19/2012 2:00 140.5 6/23/2012 19:00 22.9 6/25/2012 12:00 6.8
6/15/2012 17:00 4.6 6/17/2012 10:00 32.6 6/19/2012 3:00 18.8 6/23/2012 20:00 45.1 6/25/2012 13:00 12.7
6/15/2012 18:00 6.6 6/17/2012 11:00 22.8 6/19/2012 4:00 35 6/23/2012 21:00 58.9 6/25/2012 14:00 12
6/15/2012 19:00 4.8 6/17/2012 12:00 9.7 6/19/2012 5:00 69.7 6/23/2012 22:00 84.4 6/25/2012 15:00
6/15/2012 20:00 25.1 6/17/2012 13:00 13.3 6/19/2012 6:00 82.1 6/23/2012 23:00 66 6/25/2012 16:00 6.5
6/15/2012 21:00 292.1 6/17/2012 14:00 13.7 6/19/2012 7:00 100 6/24/2012 0:00 74.9 6/25/2012 17:00 7.5
6/15/2012 22:00 244.4 6/17/2012 15:00 12.2 6/19/2012 8:00 97 6/24/2012 1:00 76 6/25/2012 18:00 19.7
6/15/2012 23:00 239.9 6/17/2012 16:00 13 6/19/2012 9:00 39.9 6/24/2012 2:00 75.9 6/25/2012 19:00 35.6
6/16/2012 0:00 256.3 6/17/2012 17:00 13.9 6/19/2012 10:00 12.7 6/24/2012 3:00 93.4 6/25/2012 20:00 60.7
6/16/2012 1:00 280.9 6/17/2012 18:00 14.3 6/19/2012 11:00 8.6 6/24/2012 4:00 67.1 6/25/2012 21:00 79.9
6/16/2012 2:00 327.4 6/17/2012 19:00 30.2 6/19/2012 12:00 6.7 6/24/2012 5:00 60.4 6/25/2012 22:00 126.6
6/16/2012 3:00 340.1 6/17/2012 20:00 5 6/19/2012 13:00 5.5 6/24/2012 6:00 64.1 6/25/2012 23:00 70.9
6/16/2012 4:00 191.3 6/17/2012 21:00 3.4 6/19/2012 14:00 6/24/2012 7:00 65 6/26/2012 0:00 48.7
6/16/2012 5:00 210.2 6/17/2012 22:00 3.3 6/19/2012 15:00 7.3 6/24/2012 8:00 147.9 6/26/2012 1:00 113.6
6/16/2012 6:00 267.1 6/17/2012 23:00 3.3 6/19/2012 16:00 5.6 6/24/2012 9:00 378 6/26/2012 2:00 106.1
6/16/2012 7:00 125.2 6/18/2012 0:00 3.3 6/19/2012 17:00 4.9 6/24/2012 10:00 27.5 6/26/2012 3:00 112.3
6/16/2012 8:00 443.3 6/18/2012 1:00 3.3 6/19/2012 18:00 4.9 6/24/2012 11:00 17 6/26/2012 4:00 132.5
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb Day |StartHr| ppb || Day | StartHr| ppb
6/26/2012 5:00 107.4 6/27/2012 22:00 90.1 6/29/2012 15:00 4.7 7/1/2012 8:00 36.3 713/2012 1:00 89.4
6/26/2012 6:00 97.1 6/27/2012 23:00 52.4 6/29/2012 16:00 4.6 7/1/2012 9:00 12.3 713/2012 2:00 63
6/26/2012 7:00 119.8 6/28/2012 0:00 72.1 6/29/2012 17:00 5.7 7/1/2012 10:00 5.6 713/2012 3:00 20.7
6/26/2012 8:00 119.8 6/28/2012 1:00 80.8 6/29/2012 18:00 11.1 7/1/2012 11:00 4.3 713/2012 4:00 51
6/26/2012 9:00 75.8 6/28/2012 2:00 64.5 6/29/2012 19:00 21.8 7/1/2012 12:00 4 713/2012 5:00 49.7
6/26/2012 10:00 33.9 6/28/2012 3:00 56.3 6/29/2012 20:00 54.9 7/1/2012 13:00 3.7 713/2012 6:00 37.6
6/26/2012 11:00 14.8 6/28/2012 4:00 77.9 6/29/2012 21:00 135.6 7/1/2012 14:00 3.8 713/2012 7:00 47.6
6/26/2012 12:00 11.9 6/28/2012 5:00 56.6 6/29/2012 22:00 143.1 7/1/2012 15:00 3.8 713/2012 8:00 38.5
6/26/2012 13:00 6/28/2012 6:00 36.4 6/29/2012 23:00 135.1 7/1/2012 16:00 3.7 713/2012 9:00 22.9
6/26/2012 14:00 6/28/2012 7:00 29.4 6/30/2012 0:00 98.4 7/1/2012 17:00 3.7 713/2012 10:00 6.6
6/26/2012 15:00 6/28/2012 8:00 32.9 6/30/2012 1:00 64.5 7/1/2012 18:00 3.9 713/2012 11:00 4.8
6/26/2012 16:00 6/28/2012 9:00 60 6/30/2012 2:00 81.8 7/1/2012 19:00 5.2 713/2012 12:00 4.3
6/26/2012 17:00 29.6 6/28/2012 10:00 18.7 6/30/2012 3:00 87.3 7/1/2012 20:00 6.7 713/2012 13:00 4.1
6/26/2012 18:00 25.2 6/28/2012 11:00 8.3 6/30/2012 4:00 121.7 7/1/2012 21:00 215 713/2012 14:00
6/26/2012 19:00 30.1 6/28/2012 12:00 5.7 6/30/2012 5:00 189 7/1/2012 22:00 45.7 713/2012 15:00 7.3
6/26/2012 20:00 60.7 6/28/2012 13:00 5.2 6/30/2012 6:00 96.6 7/1/2012 23:00 24.2 713/2012 16:00 5
6/26/2012 21:00 58.1 6/28/2012 14:00 5.5 6/30/2012 7:00 115.7 712/2012 0:00 22.2 713/2012 17:00 4.5
6/26/2012 22:00 39.1 6/28/2012 15:00 6.1 6/30/2012 8:00 60 712/2012 1:00 34.1 713/2012 18:00 6.6
6/26/2012 23:00 39.8 6/28/2012 16:00 4.7 6/30/2012 9:00 45.4 712/2012 2:00 133.6 713/2012 19:00 8
6/27/2012 0:00 53.5 6/28/2012 17:00 4.5 6/30/2012 10:00 22.3 712/2012 3:00 53.8 713/2012 20:00 135
6/27/2012 1:00 58.3 6/28/2012 18:00 4.2 6/30/2012 11:00 12 712/2012 4:00 24.4 713/2012 21:00 18.6
6/27/2012 2:00 44.3 6/28/2012 19:00 4.2 6/30/2012 12:00 5.6 712/2012 5:00 69.9 713/2012 22:00 25.6
6/27/2012 3:00 51.5 6/28/2012 20:00 3.9 6/30/2012 13:00 4.8 712/2012 6:00 60.6 713/2012 23:00 29.3
6/27/2012 4:00 75.7 6/28/2012 21:00 5 6/30/2012 14:00 4.3 712/2012 7:00 164.6 7/5/2012 0:00 87
6/27/2012 5:00 80.7 6/28/2012 22:00 16.3 6/30/2012 15:00 4 712/2012 8:00 55.2 7/5/2012 1:00 138.8
6/27/2012 6:00 103.1 6/28/2012 23:00 58.8 6/30/2012 16:00 3.9 712/2012 9:00 19 7/5/2012 2:00 125.2
6/27/2012 7:00 113.6 6/29/2012 0:00 39.8 6/30/2012 17:00 3.8 712/2012 10:00 13.1 7/5/2012 3:00 125.8
6/27/2012 8:00 128 6/29/2012 1:00 16 6/30/2012 18:00 4 712/2012 11:00 6.9 7/5/2012 4:00 75.6
6/27/2012 9:00 31.9 6/29/2012 2:00 68.8 6/30/2012 19:00 4.9 712/2012 12:00 5 7/5/2012 5:00 36.6
6/27/2012 10:00 17.3 6/29/2012 3:00 140.2 6/30/2012 20:00 6.9 712/2012 13:00 4.4 7/5/2012 6:00 93.7
6/27/2012 11:00 19 6/29/2012 4:00 95.6 6/30/2012 21:00 14.1 712/2012 14:00 3.9 7/5/2012 7:00 67.5
6/27/2012 12:00 16.2 6/29/2012 5:00 44.4 6/30/2012 22:00 27.1 712/2012 15:00 7/5/2012 8:00 28.1
6/27/2012 13:00 13 6/29/2012 6:00 99.4 6/30/2012 23:00 39 712/2012 16:00 4 7/5/2012 9:00 41.8
6/27/2012 14:00 12.1 6/29/2012 7:00 338.9 711/2012 0:00 28.6 712/2012 17:00 3.8 7/5/2012 10:00 18.1
6/27/2012 15:00 14.1 6/29/2012 8:00 155.7 711/2012 1:00 20.2 712/2012 18:00 3.8 7/5/2012 11:00 12
6/27/2012 16:00 13.6 6/29/2012 9:00 212.8 711/2012 2:00 29.6 712/2012 19:00 5.2 7/5/2012 12:00 12.6
6/27/2012 17:00 175.5 6/29/2012 10:00 35.4 7/1/2012 3:00 19.1 712/2012 20:00 11.2 7/5/2012 13:00 9.5
6/27/2012 18:00 45.2 6/29/2012 11:00 115 7/1/2012 4:00 41.4 712/2012 21:00 14.1 7/5/2012 14:00 10.8
6/27/2012 19:00 84.3 6/29/2012 12:00 7 711/2012 5:00 57.8 712/2012 22:00 19.3 7/5/2012 15:00 6.1
6/27/2012 20:00 128.6 6/29/2012 13:00 6.7 711/2012 6:00 141 712/2012 23:00 23.9 7/5/2012 16:00 5.8
6/27/2012 21:00 96.5 6/29/2012 14:00 5.7 7/1/2012 7:00 196.8 713/2012 0:00 84.2 7/5/2012 17:00 9.9
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Appendix D

Hours Exceeding the 1-hour SO, NAAQS for EPA Concurrence

(Hours = 75.5 ppb)

Station: Pahala

AQS ID: 150012016

Day |StartHr| ppb || Day |StartHr| ppb || Day |StartHr| ppb || Day [StartHr| ppb || Day | StartHr| ppb
7/5/2012 18:00 14.8 717/2012 11:00 11.3 719/2012 4:00 103.1 7/10/2012 21:00 252.8 7/12/2012 14:00 10
7/5/2012 19:00 21.2 717/2012 12:00 10.3 719/2012 5:00 134.5 7/10/2012 22:00 143.1 7/12/2012 15:00 9.9
7/5/2012 20:00 22.7 717/2012 13:00 12.4 719/2012 6:00 129.4 7/10/2012 23:00 156.6 7/12/2012 16:00 12.8
7/5/2012 21:00 30.1 717/2012 14:00 12.6 719/2012 7:00 183.3 7/11/2012 0:00 129.4 7/12/2012 17:00 13.8
7/5/2012 22:00 41.2 717/2012 15:00 10.5 719/2012 8:00 189.8 7/11/2012 1:00 88.9 7/12/2012 18:00 9.5
7/5/2012 23:00 42.5 717/2012 16:00 12.7 719/2012 9:00 46 7/11/2012 2:00 89.5 7/12/2012 19:00 9.7
716/2012 0:00 65.7 717/2012 17:00 15 719/2012 10:00 13 7/11/2012 3:00 73.2 7/12/2012 20:00 28.4
716/2012 1:00 44.9 717/2012 18:00 75.2 719/2012 11:00 17 7/11/2012 4:00 83.4 7/12/2012 21:00 27.3
716/2012 2:00 26.7 717/2012 19:00 169.3 719/2012 12:00 10 7/11/2012 5:00 77.3 7/12/2012 22:00 34.8
716/2012 3:00 23.9 717/2012 20:00 109.7 719/2012 13:00 9.2 7/11/2012 6:00 58 7/12/2012 23:00 54
716/2012 4:00 32.8 717/2012 21:00 78.4 719/2012 14:00 6.1 7/11/2012 7:00 14.9 7/13/2012 0:00 69.5
7/6/2012 5:00 25.2 717/2012 22:00 83.5 719/2012 15:00 7/11/2012 8:00 132.9 7/13/2012 1:00 91.2
7/6/2012 6:00 29 717/2012 23:00 221.7 719/2012 16:00 17.7 7/11/2012 9:00 51.1 7/13/2012 2:00 103.9
7/6/2012 7:00 28.6 718/2012 0:00 11.9 719/2012 17:00 21.3 7/11/2012 10:00 9.8 7/13/2012 3:00 85.6
7/6/2012 8:00 10.8 718/2012 1:00 196.7 719/2012 18:00 463.1 7/11/2012 11:00 6.2 7/13/2012 4:00 74.1
7/6/2012 9:00 11.6 718/2012 2:00 276.3 719/2012 19:00 309.3 7/11/2012 12:00 4.6 7/13/2012 5:00 76.1
7/6/2012 10:00 15.6 718/2012 3:00 82.1 719/2012 20:00 347 7/11/2012 13:00 4.3 7/13/2012 6:00 85.6
7/6/2012 