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1. Looking southwest from above the Spring Hill Cemetery. Downtown Charleston
in left-center of photograph. 3:36 p.m. January 25

2. Looking northwest from above Charleston. Kanawha River at extreme left corner.
Elk River approximately forming boundary of right-lower quadrant of photo-
graph. 3:37 p.m. January 25

3. Looking north from above Institute. 3:41 p.m. January 25

4. Looking north from above Institute. Cross Lanes Wal-Mart in foreground. 3:42
p.m. January 25

5. Looking north from above Institute. Cross Lanes Wal-Mart in foreground 3:42
p.m.

6. Looking southeast from above Nitro. Bayer CropScience facility, in Institute, in
foreground. 3:42 p.m. January 25

Note: All photographs taken January 25, 2008, by an engineer-photographer in the Divi-
sion of Air Quality (DAQ) of the West Virginia Department Environmental Protection,
during the first of two aerial surveys by DAQ using a state helicopter.
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EXECUTIVE SUMMARY

On Friday, January 25, 2008, a meteorological condition called a temperature inversion
occurred around midday that rapidly triggered an air-pollution episode affecting the Ka-
nawha Valley in central West Virginia, from Charleston to the Winfield area, which is
approximately 15 miles downriver. The public complained of a blue haze and a chlorine

or bleach-like odor.

During this incident, which has become known as the blue-haze incident, the inversion
trapped pollutants in the Kanawha Valley, including PM, s (particulate matter less than or
equal to 2.5 microns in diameter) which exceeded the federal health-based 24 hour stan-
dard at the air monitoring site in South Charleston. That prolonged weather event caused
ambient air concentrations of pollutants to rise. But urban conditions also appear to have
induced a phenomenon called an urban haze-hood, which further aggravated the impact

of the inversion.

Along with local and other state agencies, the West Virginia Department of Environ-
mental Protection (DEP), through its Division of Air Quality (DAQ) and Division of
Homeland Security and Emergency Response, responded promptly to this episode. As

requested, DEP provided investigatory and advisory services, including technical advice.

This report presents information on DEP’s response on January 25, accomplishing two
other objectives. First, it establishes the regulatory and meteorological conditions and
situations prior to and following the incident. Second, it provides the department’s as-
sessment of what it believes happened January 25 and why, as well as any immediate air-
quality impact or impacts that may have occurred.

ES-1. Haze

While DEP acknowledges that some unknowns still exist to determine what caused the
blue-haze incident, DEP believes a preponderance of evidence clearly shows the John

Amos Power Plant (Amos), which is owned by American Electric Power Company, in



Winfield, was a major contributor to the haze problem, once the inversion occurred. DEP
bases this conclusion on information discussed in this report, particularly Chapter 3 Sec-
tions 3.1.1 and 3.2 through 3.6, as well as information in Chap. 2 and DAQ’s to-date ob-
servations and investigations. Photograph ES-1, taken in mid-afternoon January 25 by a

DAQ engineer from a helicopter during an aerial reconnaissance of the Kanawha Valley,

shows the impact of the inversion on the Amos emissions.

Photograph ES-1. Looking north from above Institute. Note the Cross Lanes Wal-Mart in the foreground. Note also: The active
boiler exhaust stacks—the most slender ones of the taller stacks shown—are approximately 900 feet tall. That would indicate that the
inversion layer above the plant was approximately 2,500-3,000 feet above the Kanawha Valley floor.

< Inthe Kanawha Valley, the Amos plant is the largest single emitter of PM, s,
which is particulate matter with an aerodynamic diameter of 2.5 microns (ap-
proximately 1/10,000" of an inch) or less, and which is substantially smaller than
the typical diameter of human hair (70-100 microns). Particles at this size con-
tribute to visibility impairment, through absorption and scattering of visible light.
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Amos is also the Kanawha Valley’s largest single emitter of sulfur dioxide or
SO,; and nitrogen oxides, or NOx_Both chemical compounds, when atmospheri-
cally changed to sulfates and nitrates, respectively, contribute to haze because of
their transformation into PMs.

Amos is the Kanawha Valley’s largest single emitter of both sulfuric acid, H,SOy,
and hydrochloric acid, HCI, both which may be transformed into aerosols. These
particles, which are classified as PM, s, can reflect or scatter light in the atmos-
phere, creating a blue-gray haze.

Analysis of PM s filters from the South Charleston site indicates that both sul-
fates and elemental sulfur were significant contributors to the 24 hour PM; 5
NAAQS exceedance at that site. Both are strongly associated with coal-fired

combustion like that at Amos.

Based on the following, DEP also concludes that the thermal inversion created fumigat-

ing conditions at and in the vicinity of Amos that created and then prolonged the blue-

haze incident. Fumigating conditions are caused when pollutants from the stack concen-

trate near ground level.

A time-lapse video taken by a local television station’s camera mounted atop a
microwave tower in downtown Charleston captured the initial fumigation and the

rapid change in atmospheric conditions.

The video showed a distinct haze moving steadily upriver from the Poca-
Winfield area, where the Amos plant is located, obscuring more and more of the

background as it moved.

While the sulfuric acid emitted from the Amos plant as currently configured is
vapor, which has no optical properties, DAQ believes that on January 25 atmos-
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pheric conditions, at some distance from the plant, transformed the vapor into an
aerosol, which refracts or reflects the blue part of the visible-light spectrum.

The DAQ notes that regardless of the impact of the combined categories of plant emis-
sions—and given that all other operating stationary facilities’ and mobile sources’ emis-
sions were trapped in the Kanawha Valley until the inversion ended—the meteorological
conditions that created the inversion likely would have led to some level of increased
haziness in the Kanawha Valley, even if the Amos plant had not been operating on Janu-

ary 25.

DAQ also notes that in addition to the major stationary facilities operating January 25 in
the Kanawha Valley, minor industrial, commercial, institutional and residential sources

also operated.

ES-2. Odor

Regarding the complaint of chlorine- or bleach-like odors, while the source or sources of
these odors remain unknown, potential sources south and west of downtown Charleston
exist that could have contributed to that odor on that day. In addition to Amos, these in-
clude Bayer CropScience in Institute, and Clearon Corporation and Dow/Union Carbide

Corporation, South Charleston.
However, DEP acknowledges and emphasizes the following about these stationary facili-
ties, as well as all other stationary and mobile sources that were operating January 25 in

the affected part of the Kanawha Valley:

= None of the facilities mentioned, or any other stationary source in the Kanawha

Valley, reported any malfunction on January 25.

« None of the facilities mentioned, or any other stationary source in the Kanawha

Valley, reported on January 25 that any seals or gaskets on pumps, valves or any
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other such equipment ruptured or failed, causing an accidental release of any
chemical—particularly one with a chlorine or chlorine-like odor.

Through ground and aerial surveillance on January 25, DEP observed no obvious

and/or visible leaks of chemicals from any stationary facility in the Kanawha Val-

ley.

Through direct telephone surveys of major sources that could have contributed to
any odor complaint like those received at DEP on January 25, DAQ learned of no
accidental spill or release of chlorine, any other chemicals with a chlorine or chlo-

rine-like odor, or any other chemicals from those facilities.

DEP remains unaware of any reports of accidental spills or releases of chlorine,
chemicals with a chlorine or chlorine-like odor, or other chemicals from mobile

sources, such as trailer trucks, barges, rail cars or tankers, on January 25.

Minor industrial, commercial, institutional and residential sources also operated in

the Kanawha Valley on January 25.
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CHAPTER 1
INTRODUCTION

On Friday, January 25, 2008, a meteorological condition called a temperature inversion
rapidly triggered an air pollution episode that affected the Kanawha River Valley from
Charleston to the Winfield area, approximately 15 miles downriver of Charleston, W.Va.
During this episode, the public complained of a blue haze and, most often, of a chlorine

or bleach-like odor.

The West Virginia Department of Environmental Protection (DEP) responded promptly
to this episode, which has become known as the blue-haze incident. DEP provided
investigatory and advisory services and, as appropriate, technical advice. Involved
principally were the DEP’s Division of Air Quality (DAQ) and DEP Executive Office’s

Homeland Security and Emergency Response (Emergency Response).

Some examples of the agencies’ responses include:

» Almost immediately after receiving the first complaints, DAQ engineers in the
division’s Compliance & Enforcement Section (C&E) began calling companies to
find if abnormal operating conditions occurred, or if accidental releases or spills

of chemicals happened.

 DAQ quickly deployed to the field by both ground and air transport to attempt to
find the source or sources of the haze and the odor.

e The chief of DEP’s Emergency Response began coordinating with the Director of
the West Virginia Division of Homeland Security and Emergency Management
(WVDHSEM), who coordinated state agencies’ response, as well as

communications with local Kanawha county responders.
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e The DAQ director (director) and members of his staff spoke with print and
broadcast news media, when requested, to get factual and timely information to

the public.

» DAAQ researched potential causes and had several conversations with
representatives of American Electric Power Company regarding its John Amos
Plant. These conversations were followed up by two meetings, one by conference

call and the other at DEP headquarters.

This report presents information on DEP’s response, sets the background for the incident

and details what the department believes occurred January 25.
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CHAPTER 2
BACKGROUND

To establish the background for the agency’s response in the first 12 hours of the incident
and the follow-up thereafter, this chapter presents various facets of the background of the

day. Primarily, these include regulatory and meteorological events and perspectives.

2.1.  Regulatory

2.1.1 Prior to the First Complaint

On January 25, 2008, in the 35-or-so-mile portion of the Kanawha River Valley from
Poca, which is west or downriver of Charleston, to Belle, which is east or upriver of
Charleston, two general types of air pollution sources operated: stationary and mobile.

Stationary sources included, for example, general manufacturing; heavy or light industry;
chemical-processing/-manufacturing facilities; power plants, such as the AEP-owned
Amos plant in Winfield; industrial, commercial and institutional boilers; industrial or
commercial liquid-storage vessels; incinerators; natural-gas compressor stations; restau-
rants; gasoline stations; a landfill; wood- and/or coal-burning stoves; natural-gas and

wood fireplaces; etc.

Mobile sources included trains and railway tank cars; river barges and/or vessels on those
barges; gasoline- and diesel-powered passenger vehicles; light and heavy-duty gasoline-
and diesel-powered trucks, including tankers and buses; construction equipment; motor-

cycles; aircraft; recreational vehicles; etc.

Regarding air pollution-related complaints from citizens about operations of industries in
the Kanawha River Valley, according to the DAQ’s assistant director for Compliance &
Enforcement (assistant director), there was nothing unusual reported that day until the
blue-haze incident unfolded in the early afternoon.
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DAQ is aware of no reports of malfunction at any major stationary source of air pollu-
tion; nor of any accidental release or spill of chemicals from those sources, as well as

trains or railway cars, barges or vessels on those barges, or highway tanker trucks.

2.1.2. The Complaints

Shortly after 1 p.m. on January 25, some DEP staff out in the field or at locations other
than DEP headquarters in Kanawha City began to contact headquarters, to either notify
DEP headquarters of the situation or learn more about it.

Simultaneously, citizens began to lodge complaints with the DEP about haze and/or odor.
Calls came to the receptionists’ desks, the Environmental Advocate who is part of the
executive office of the cabinet secretary of the DEP, the DEP’s Division of Homeland
Security and Emergency Response office on the Elk River and individuals within DAQ.
Photograph 2-1, taken at approximately 3:36 p.m. by a DAQ engineer in a helicopter,
shows the haze. Note, though, that the observer’s perspective has the sun to front and
side, a position that would influence—and potentially alter or worsen—the perceived

color of the haze.

Despite their concern, many callers would not leave a message with the receptionists. Nor
did some apparently leave messages on the voicemail of DEP staff to which the com-
plainants’ calls were forwarded. Some callers were former DEP staff or relatives of cur-

rent DEP staff. Some callers also contacted the agency more than once.

Not all complaints were alike, as the following examples indicate:

e Some callers spoke about a blue haze having a chlorine odor.

e Two callers described the odor as a “horrible smell.”

e A complainant calling from the Interstate 64-Interstate 77 junction, just north of
downtown Charleston, characterized the haze and odor, respectively, as smoke
and sulfur and formaldehyde.
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e Some callers from the South Charleston area complained of their eyes “burning”

because of the haze.

e Two callers from Institute mentioned a “strong chlorine odor.”

Photograph 2-1. Looking southwest at 3:36 p.m., January 25, just after the state helicopter carrying DEP staff, on their first aerial
reconnaissance, had taken off from Yeager Airport and was beginning its turn downriver.

Though not a complainant, a DAQ employee who’d been to the division’s laboratory at
the Guthrie Agricultural Center, which is a few miles north of the valley proper and
Charleston, saw the haze as soon as she entered the valley from the north at about 3:30

p.m.
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« She recalled thinking there had been a forest fire. As she drove further west into

Dunbar, she noted that the haze appeared to get denser.

e In Dunbar, where she stopped briefly, she noted an acrid smell in the air, which
she described as chlorine- or bleach-like.

e Arriving between 4 and 4:30 p.m. at her home in the Spring Hill section of South
Charleston, she could not see into the valley. Normally, on a clear day, she said
she could see up and down the valley because of her home’s elevation above the

river.

e Unlike what she smelled earlier in Dunbar, she noticed no atmospheric odor at her

home’s location.

Also, just a few minutes past 4 p.m., another DAQ staff member, who left the agency’s
Kanawha City headquarters only minutes earlier, reported that when she arrived at the
Southside Bridge, while traveling west on MacCorkle Ave., she noticed a very strong
blue haze. She also noted that while the windows of her vehicle were not lowered, she
could smell a definite odor insider her vehicle that reminded her of the odor associated

with a coal stove or furnace.

As the incident unfolded, receptionists recalled that there had been a “flood” of calls from
just after 1 p.m. until about 5:30 p.m., when the calls began to taper off. The receptionists
also noted that shortly after the calls began coming into the agency, they began apprising

callers that the DEP, particularly DAQ, was aware of the situation, and that it was being

investigated.

2.1.3. The Incident Response Initiated

According to the chief of Emergency Response, this incident was characterized as a local

emergency. However, the national model for multi-agency response, the Incident Com-
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mand System, was the framework applied. Using it, the Kanawha County Emergency
Services established the overall incident command center at its 911 Center, where emer-
gency calls are received from the public, located on U.S. Route 19 South, also known as
Corridor G.

Through its chief of Emergency Response, the department coordinated its overall efforts
through the WVDHSEM. That division, which continues to be called by many as the Of-
fice of Emergency Services, or OES, established its command center at its offices in the

Capitol Complex.

DEP’s aggressive investigation and response, which began after the first telephone calls
were received at its headquarters, continued for approximately 12 hours, until it appeared

that the incident had essentially ended.

In those initial 12 hours, DEP response activities included:

e Almost immediately after learning of the first complaints, at the direction of the
assistant director and the supervisor of DAQ’s Compliance & Enforcement Sec-
tion (supervisor), DAQ engineers began calling companies in the valley, including
AEP’s Amos power plant, to determine if there had been an accidental spill or re-
lease of chlorine, chemicals with a chlorine-like odor, or other chemicals from

those facilities.

e Within 30-45 minutes of the first call to DAQ, the division sent a field engineer
by car to investigate.

= Within approximately two hours of the first complaint, the chief of Emergency

Response, the supervisor and a C&E engineer were airborne in a helicopter to in-

vestigate.
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e By 6 p.m,, the chief of Emergency Response and supervisor had made two aerial
reconnaissance flights over the valley, particularly in the vicinity of the Amos

power plant.

e The DAQ director was interviewed by local news media, which began calling in

early afternoon. One story was posted online following an interview.

e By 9p.m, the last of the DAQ employees at headquarters involved in the re-

sponse, including those who had been in the field, had left for their homes.

e Atapproximately 12:30 or 1 a.m. January 26, when it was evident that the day’s
response activities were completed or nearly complete, the chief of Emergency
Response left the state responders’ command center and went home.

2.1.4. The Immediate Follow-up

DEP’s response resumed, almost exclusively through DAQ, just a few hours later Satur-
day morning, and then continued through the next four weeks. The most intense follow-

up activity occurred within the first few days, and then two weeks following the incident.

Early Saturday, January 26, the assistant director for Air Monitoring/Laboratory elec-
tronically retrieved and then transmitted the data shown in Table 2-1 to the DAQ director.
The data came from an ambient-air-quality-monitoring site atop the Baptist Temple, in
downtown Charleston. Among other functions, the site tracks particulate matter, or PM,
and sulfur dioxide, SO,, in the immediate Kanawha River Valley. The data encompassed
the interval from approximately 1 p.m. January 24 to midnight January 25. As exhibited,
the highest values appeared to occur from 3 or 4 p.m. to about 9 or 10 p.m. January 25.
The director subsequently used this data in a videotaped interview conducted and aired
Saturday, January 26 by a Charleston television station news crew. In the interview, the

DAQ director indicated that the Baptist Temple data showed there was no violation of
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any National Ambient Air Quality Standard during the incident. He did note that there

had been what is called a spike in—or elevation of—the PM and SO, values.

Table 2-1.
Ambient Air Quality Data for Baptist Temple Site, Downtown Charleston, W.Va.
January 25, 2008

Date Hour STEMP ATEMP SO2B TFILT PM10T SO2
1/25/2008 0 71.9 24.1 0.005 51 13.4 0.003
1/25/2008 1 717 24 0.005 51 12.8 0.004
1/25/2008 2 71.6 23.2 0.003 51 12.1 0.002
1/25/2008 3 715 22.2 0.003 51 12.2 0.001
1/25/2008 4 71 21.3 0.003 52 114 0.001
1/25/2008 5 70.8 20.5 0.003 52 141 0.001
1/25/2008 6 70.5 20.3 0.002 52 15.2 0.001
1/25/2008 7 70.7 19.9 0.002 52 18 0.001
1/25/2008 8 715 23.3 0.003 51 19.2 0.001
1/25/2008 9 72.5 29.9 0.003 50 21.3 0.001
1/25/2008 10 72.9 33.6 0.004 50 14.4 0.002
1/25/2008 11 73.2 34.5 0.006 50 20.5 0.005
1/25/2008 12 73.1 34.8 0.013 50 23.7 0.012
1/25/2008 13 74 37.5 0.037 49 31.3 0.036
1/25/2008 14 75.6 38.4 0.063 49 62.5 0.062
1/25/2008 15 76.7 38.2 0.071 49 79.6 0.07
1/25/2008 16 775 36.9 0.069 49 88.9 0.069
1/25/2008 17 76.7 34.1 0.064 50 90.4 0.063
1/25/2008 18 75.8 32.7 0.054 50 104.2 0.053
1/25/2008 19 75.6 31.6 0.044 51 97.3 0.043
1/25/2008 20 75.3 31.2 0.026 51 73.8 0.024
1/25/2008 21 75 315 0.017 51 59.3 0.016
1/25/2008 22 4.7 31.9 0.011 52 44 0.009
1/25/2008 23 74.4 32 0.009 52 28.4 0.007

Notes:

STEMP = sample temperature, degrees Fahrenheit (°F)
ATEMP = air temperature at the monitoring site, °F

S02B = backup SO, concentration, pg/M®
TFILT = filter temperature, °F

PM10T = PM;, concentration, pg/M*
SO2 = primary SO, concentration to be used, pg/Ms
Hour denotes the beginning of the hour, using universal or military time. For example, 0 = 12:01-1 a.m.

Fig. 2-1 graphically depicts these data for January 25, as well as some data for January 24

and 26.
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Fig. 2-1.
PM, and SO, Readings at Charleston/Baptist Temple
January 24 Through January 26, 2008
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ATEMP equals air temperature at the monitoring site; PM10T equals total PMy,.

ppm equals parts per million

ug/m® equals micrograms per cubic meter (one microgram equals approximately 1/10,000,000™ of an ounce; or
0.0000000353 ounces)

°F equals degrees Fahrenheit

The National Ambient Air Quality Standard (NAAQS) for PMyy, for a specified 24-hour period, is 150 ug/m®.
The NAAQS for SO,, for a specified three-hour period, is 0.5 ppm.

The NAAQS for SO,, for a specified 24-hour period, is 0.14 ppm.

The 24-hour NAAQS for SO; is the primary standard.

e The pollutant with the highest peak on Fig. 2-1 is PMyg or particulate matter hav-
ing an aerodynamic diameter of 10 microns or less (approximately 0.000394
inches or less; or 4/10,000™ of an inch), which is substantially smaller than typical
human hair (70-100 microns). Fig. 2-2 also shows the comparison of PMy with
PM, s, which is particulate matter having an aerodynamic diameter of less than or
equal to approximately 1/10,000™ of an inch.

e The pollutant with the smaller increase is SOy

e Both are combustion-related pollutants, especially SO,.
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e The PM_s monitors in the Kanawha Valley were running on a regularly scheduled
sample day on January 25. Each monitor collects a sample from midnight to mid-
night once every third day. The samples, collected on a filter, are retrieved and
sent to the laboratory for processing. Because of processing and quality assurance
requirements, that data was not available until several days after the January 25
incident. Elevated PM, s levels of 34.1 ug/m® were monitored at the Baptist Tem-
ple monitoring site in downtown Charleston while levels at the South Charleston

site reached 49.7 pg/m®, which exceeds the EPA health-based NAAQS.
Fig. 2-2.

Comparison of Diameters of Human Hair, PMgand PM;5

Particles: What Are They?

Airborne particles are a complex mixture of
extremely small solids and liquid droplets

Hair cross section (70 um)

Human Hair (70 pym diameter) (%ﬂ:‘?‘) {2"2"';‘;‘)

M Lipsetl, Cakformia Office of Environmental Health Hazard Assessment

Notes: 1 ym = 1 micrometer = 1 millionth of a meter = approximately 4/ 100,000" of an inch.
Approximately 30 PM s particles could fit along the diameter of the typical human hair.

Besides interactions with the news media Saturday morning, January 26, other follow-up
activities by the DAQ director and his division included:
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e Participating with the director of the Kanawha County Emergency Services in a
briefing at the 911 Center for two local television stations on Monday, January
28,;

= providing supplemental information and participating in telephone interviews

with news media, particularly a local newspaper over the next three to four weeks;

e continuing to gather and/or analyze data, or ambient-air-quality filters or samples,

and seeking further analysis from other laboratories;

e gathering and analyzing specific emissions-related data from AEP regarding its
Amos power plant;

e and continuing its response through analysis of data or initiating analyses of am-

bient-air-monitoring filters.

2.2.  Meteorological

From data reported by the National Weather Service (NWS) and recorded at Yeager Air-
port (Yeager), there appeared to be nothing unusual, other than an extended period of

calm winds. This section presents some data that extend into late morning January 26, to
indicate the prevalence of certain conditions that arose on January 25; specifically, wind

speed and direction, as well as visibility.

Meteorologically, after approximately 4 a.m. on January 25, winds measured at Yeager
became calm, which means they had no or essentially no measurable direction or speed.
Partly cloudy skies of the morning gave way to clear skies of early afternoon, according

to observations made at Yeager.

At noon or thereabouts, the governor and the WVDHSEM director were in a helicopter

returning from a morning trip to Logan. The director recalled a conversation in the air-
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craft about how beautiful the day was and how clear skies were. He noted no haze. He

also said he could see the steam plumes rising from the downriver Amos power plant.
2.2.1. Inversion Onset

For some period between noon and approximately 1 p.m., although no one knows exactly

how long, skies remained clear.

But sometime during that period, atmospheric conditions changed rapidly and radically.
In an approximately 35-mile section of the valley—particularly west of the 35" Street
Bridge to just south of and across the river from Poca—a meteorological event called an
inversion apparently occurred very swiftly. Map 2-1 shows the affected area of the val-

ley.
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Map 2- l Map of affected portlon of Kanawha River Valley. Towns or cities in the actual river valley include, among others, Charles-
ton, South Charleston, Dunbar, Institute, St. Albans, Nitro, Poca and Winfield.
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During an inversion, normal temperature patterns seen in the lower atmosphere reverse.
Warm air is lighter than cool air so, typically, hot air from the earth’s surface rises and
then cools as it ascends. While inversions may occur in any season, in winter a tempera-
ture inversion may occur when a layer of warmer air aloft traps a layer of colder air close

to the ground surface causing air stagnation.

A NWS meteorologist from Charleston who had been on duty the night of January 25
suggested that what occurred over the valley was a very strong or thick inversion that he
estimated was 1,500-2,000 feet above the valley. Aerial photographs taken January 25 by
DEP staff suggest that the inversion layer may have been as high as 2,500-3,000 feet

above the valley, at the Amos plant.

Regarding the visible haze in the valley, the meteorologist indicated it resulted from the
strong inversion combining with low wind speeds. But he did not characterize the mete-

orological event as being necessarily unusual.

However, two other phenomena appeared to have occurred that further aggravated the
impact of the inversion. The first was the urban-heat-island, which occurs when air is
heated by the release of heat retained in concrete, metal and other materials; or from sur-
faces such as roofs of homes and buildings. It is also generated by residential, commer-

cial, institutional and industrial activities and heating/cooling systems.

The second phenomenon that aggravated the impact of the inversion was the urban haze-
hood or dome. As polluted air moves upward over the city into the warm-cold-air inter-
face, the air pollutant-containing urban-air mass spreads laterally, cools and then sinks at
the edge of the urban area. In doing so, it creates what may be called a haze hood or
dome. Cooler air from the edges of the urban air then is drawn back into the center of the
urban area to replace the air that has risen. That circulation pattern repeats until a strong
wind comes that breaks up the pollution-formed ceiling and, thus, the circulation pattern.
A meteorologist from the U.S. Environmental Protection Agency’s Region 111 office in
Philadelphia later suggested this phenomenon occurred.
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Regardless of exact classification of phenomena, the combination of meteorological cir-
cumstances that occurred January 25, including potential cold-air drainage down the Elk
River Valley into the Kanawha River Valley, led to the valley figuratively and rapidly
transforming into a large, essentially closed, container into which stationary-source and
mobile-source pollutants continuously poured for hours. With little or no winds, those air
pollutants were trapped beneath this inversion. Because there was no driving force or
ability for contaminants to be dispersed vertically through and above the inversion layer,

the pollutants’ ambient concentrations increased.

A time-lapse video taken by a camera mounted atop a microwave tower in downtown
Charleston visually captured the rapid change in atmospheric conditions. The camera’s
perspective was looking downriver, toward the chemical complexes of South Charleston
and Institute, as well as the Amos plant a few miles further downriver. The video showed

a bluish haze moving steadily upriver from the Poca-Winfield area, obscuring visibility.

The inversion or urban haze-hood conditions continued through the rest of the day and
into the morning of January 26.

Based on data from the NWS, as well as from the DAQ meteorological-monitoring site in
Institute, it appears two distinct microclimates—at Yeager Airport and higher elevations,
and in the valley—appeared to form sometime between noon and 1 p.m., then continued
through the rest of the day. These micro-regimes account for the differences in observa-

tions and gathered instrumentation data.

2.2.2. Temperature

Fig. 2-3 shows the hourly temperature readings for those two temperature regimes, start-

ing at midnight, or 0000, on January 25 and ending at 10 a.m., or 1000, on January 26:
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e The top line represents the Baptist Temple air monitoring site in downtown
Charleston. Note that this monitoring station has no wind speed and direction sen-
sors. However, it does have an ambient temperature probe, although it is not typi-
cally calibrated nor is its data quality assured. Also, the instrument is located ap-
proximately four feet above a roof having tar paper covered with gravel. There-
fore, the data presented for this site serve only to show relative temperature dif-

ferences between the valley and Yeager.

Fig. 2-3.
Comparison of Air Temperatures:
Yeager Airport and DEP Baptist Temple Air Monitoring Site
Midnight, or 0000, on January 25 - 10 a.m., or 1000, on January 26
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e The bottom line represents the NWS observations reported at Yeager, which, ac-
cording to Federal Aviation Administration information, is three miles east of

Charleston and at a surveyed elevation of 981 feet above mean sea level.
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2.2.3. Wind

Just as there appears to have been two temperature regimes, there appear to have been

two distinct wind-pattern regimes.

According to the NWS, based on data taken on January 25 at Yeager, which is approxi-
mately 400 feet higher in elevation than the valley floor, the wind was calm, having no or
essentially no direction and speed, from 3:54 a.m. to 11:54 p.m. Not until 9:54 a.m. on
Saturday, January 26, did NWS change the classification. Then, that agency noted wind

speed and direction were 4.6 miles per hour and south, respectively.

However, down in the immediate Kanawha River Valley, there appeared to be air move-
ment. Fig. 2-4 shows the wind speeds measured in Institute on a DAQ 25-meter meteoro-
logical monitoring tower. The instrument height is approximately 22 meters, or approxi-
mately 72.2 feet, above ground level. Readings by the tower’s instrumentation would be

considered representative of ground-surface winds.

Fig. 2-5 shows the wind direction during January 25. Note the following about this

graphic, which is called a wind rose:

the bars indicate the direction from which the wind blew

« the colors of the bars indicate the wind speed

» the data at the rose’s center indicates that, overall and according to the software
which processes the data, winds were not calm at any point of the day

e west winds predominated throughout the day, with significant contributions from

northeast, southeast and south-southeast winds
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2.2.4. Visibility

The NWS described visible atmospheric conditions on January 25 as clear at the 5:54
a.m. and 6:54 a.m. readings, then again from 12:54 p.m. to 8:54 p.m. More specifically,
during the day, the NWS described the visibility as unrestricted, with eight-to-10 mile

visibility. Note, however, these are aviation-based observations made at Yeager Airport.

But at 8:54 p.m., the observation changed to scattered clouds.

Fig. 2-4.
Wind Speeds at DAQ's Meteorological Monitoring Station, Institute;
and Yeager Airport, Charleston--January 25, 2008
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Then, at 9:54 p.m. January 25, NWS changed the classification to mostly cloudy. That
classification remained until 2:54 a.m. January 26, when NWS changed the classification

to overcast.

At 9:54 a.m. January 26, when NWS reported the wind had both speed and direction for

the first time in 30 consecutive hours, the weather agency reported light snow, which ap-
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pears to have lasted for no more than an hour. Note, again, this report is based on condi-

tions at Yeager Airport.

Fig. 2-5.

Wind Rose For Institute, W.Va., on January 25, 2008
[Source: Data from WVDEP / DAQ 25-Meter Meteorological Monitoring Station]
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Level : 25

Notes:

MPH = miles per hour

The color of the bars indicates the wind speed.

The length of the colored bars indicate the percent of the time, during this 24-hour period, that the winds blew

from the direction given for that sector. For example, the winds at a speed less than 3 miles per hour blew from
the west for approximately 13 percent of the total time. With the additional of west winds blowing at speeds of
up to 5 and 10 mph, the total percent of time that winds blew from the west was approximately 21 percent.

There were no periods of calm winds.

From 10:54 a.m. January 26, until 8:54 p.m. that evening, the NWS reported overcast

skies.
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2.2.5. Relative Humidity

At 11:54 a.m. on January 25, the NWS’ weather summary from data measured at Yeager

reported relative humidity was 62 percent.

One hour later, at 12:54 p.m. at Yeager, the NWS-reported relative humidity was 58 per-

cent.

Then, over the next eight hours, the relative humidity ranged from 55 percent at 1:54 p.m.
to a low of 45 percent at 4:54 p.m., then to 65 percent at 7:54 p.m., when the last clear

classification of atmospheric conditions occurred on January 25.
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