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OVERVIEW

On August 12, 2005, the Hi-Volume PM1y FRM (Federal Reference Method) and the
PM4 Tapered Element Oscillating Microbalance (TEOM) FRM in Kennewick,
Washington measured concentrations of particulate matter 10 microns and smaller in
size (PMqo) of 590 and 153 pg/m®, respectively. These concentrations exceeded the
primary 24-hour PM;o National Ambient Air Quality Standard (NAAQS) of 150 ug/m®. A
particulate-iaden air mass associated with an outflow boundary moved south across the
Columbia Plateau in the late afternoon hours of 12-Aug-2005. Reports of wind speeds
and gusts throughout the area to the north of the Tri-Cities provide adequate evidence
that conditions were sufficient to produce the 590 ug/cm3 PM1, concentration measured
in Kennewick, Washington, given a vulnerable landscape susceptible to soil erosion.

High wind speeds from the north, into the Tri-Cities, from 1800 to 2400 were sufficient to
raise and transport significant dust. PMis from beyond the immediate area was
transporied into Kennewick and caused the PMj, exceedance on 12-Aug-2005.
Available forecasts coupled with surface observations and ambient concentrations
support this hypothesis. An exact quantification of the source contributions is not
available. The Benton Clean Air Authority (BCAA) believes that the 12-Aug-2005 event
is a “natural event’ in accordance with the EPA Natural Eventis Policy.

Natural Events Policy

The Natural Events Policy (NEP) was issued in May 1996 to provide an avenue of
response to PMip air quality data that are due to uncontrollable natural events. Under
NEP provisions PMg attributable to a natural event can be excluded from an attainment
or non-attainment decision. The NEP is applicable when PM;, data is due to
uncontrollable natural events and the dust originates from non-anthropogenic sources
or from contributing anthropogenic sources controlled with best available control
measures (BACM)

The two basic requirements of the NEP are:

1) The states must develop a Natural Events Action Plan (NEAP) to deal with future
PM1c NAAQS exceedances.

2) The states must also establish a clear and casual relationship between the
observed natural event and the observed exceedance and document the event.

Natural Events Action Plan

Washington State’s NEAP to address PMyg from natural events occurring in the
Columbia Plateau region of eastern Washington was a result of a larger number of PM+,
NAAQS exceedances in this region in the period from the late 1980’s and early 1990’s.
Agricultural fields upwind of PMsy monitoring sites were identified as the principal
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sources of windblown dust. The Washington State Department of Ecology’s Air
Program developed the initial NEAP in 1998,

Definition of High Wind Event

The 2003 NEAP refined the definition of a high wind event for Washington State in
accordance with the provisions of the NEP allowing the states to determine this
definition. This provision recognizes the multiple variables that affect the wind erosion
processes that result in windblown dust and the generation and transport of PM+o, which
geographically differs. Following is the definition of a “high wind event’ from pages A1-
A4 of the Washington State Columbia Plateau Windblown Dust Natural Events Action
Plan (Ref 5):

“A high wind event occurs when the wind enfrains and suspends dust to the extent that
concenlrations of PMy, are elevated. This occurs when the average hourly wind speed
at 10m is 18 miles per hour or greater for two or more hours, or in excess of 13 miles
per hour for two or more hours when conditions of higher susceptibility to wind erosion
exist (see attachment A1). A high wind event that exceeds PMyo standard is a natural
event.”

This definition recognizes the concept that the wind speed threshold for wind erosive
processes on soil to cause elevaied PMyy concentrations in the air is variable. This
variability depends on multiple variables related to soil characteristics, wind gustiness,
soil surface residue cover, moisture content, and others. The high wind event definition
also necessarily includes the concept that the intensity of the wind event is a
combination of wind speed and significant duration (sustained wind).

Accordingly, the amount of detail in the event documentation required by the NEAP
varies with the category (18 mph for = 2 hr; or 13 mph for = 2 hr under higher wind
erosion susceptibility) of high wind event definition. For the “18 + 2” category the
documentation burden is less because of the more clear cut association of the observed
PMio data and the wind speed profile. The wind speed profile contains wind speed,
wind direction, and duration and essentially is a data plot of wind speed and direction
against a period of time. Antecedent precipitation preceding the day of the event
completes the “18 + 2° data set. The higher wind speed event more easily meets the
“clear and casual’ criteria of the Natural Events Policy.

The NEAP has several purposes:

» Development of procedures for taking appropriate, reasonable measures to
safeguard public health when natural events occur.

» Responsibility to assure that emission controls are applied to sources that contribute
to exceedances of the PMy; NAAQS, when those controls will result in fewer
violations of the standards .

» Authorization for documentation to be submitted to request designation of an
exceedance of the NAAQS for PM4o as being the result of a natural event.
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Emission controls include BACM development and implementation. The development or
implementation of BACM for anthropogenic sources of fugitive dust within three years of
the violation is an important goal of the NEAP.

For agricultural sources, BACM is more commonly referred to as Best Management
Practices (BMPs). A variety of management practices to control wind erosion and
associated PMi; emissions were one of the expected outcomes of the Columbia
Plateau PM1o Project. To qualify as a BMP, the practice must be proven to reduce wind
erosion significantly below that which would occur with bare and tilled soil under similar
weather conditions. Meteorological and climatological conditions strongly affect effective
wind erosion or dust control on agricultural lands. Maintaining soil stability on
agricultural fields is a problem in the Tri-Cities region only during the most vulnerable
times, such as crop planting and harvesting, or for other tillage operations that leave the
soil vulnerable to wind erosion.

GENERAL DESCRIPTION OF COLUMBIA PLATEAU

The eastern half of the state lies in the rain shadow of the Cascade Mountains making
the region a semi-arid desert. A large basalt plateau in eastern Washington surrounds
the confluence of the Snake River with the Columbia River. This plateau is bounded by
the Selkirk Mountains and Okanogan Highlands on the north, the Wallowa Mountains
on the south, Cascade Mountains on the west, and the west slope of the Bitteroot
Range on the east. The Cascade Mountains extract moisture from fronts moving inland
from the Pacific Ocean and leaves the Columbia Plateau very dry compared to the
western areas in Washington. Precipitation varies from 6 inches per year at the center
of the plateau to over 30 inches per year along the perimeter of the plateau. Vegetation
types reflect the moisture distribution pattern. The perimeter of the Columbia Plateau is
covered with forests which quickly changes to savanna and then sieppe as one nears
the center of the plateau. Much of the area outside of the forested lands have been
tilled and converted to dryland agriculiure and range. The central part of the Columbia
Plateau is the driest and in that area irrigation is required.

Benton Ciean Air Authority Page 401 33

Natwral Events Policy Documentation of High Wind Event on 12-Aug-2005-Kennewick, WA



Figure 1: The Eastern Washington Columbia Plateau Area
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Dryland and Irrigated Agriculture

There are two major types of wheat planted in the Columbia Plateau area — winter
wheat and spring wheat. Winter wheat is planted in September or October and
harvested the following summer. Spring wheat is planted in April or May and is
harvested in August or September. Both varieties of wheat are grown throughout the
Columbia Plateau, often growing very near to the urban areas. The arid conditions of
this area often necessitates that a specific method of farming, called fallow farming, be
used to maximize water conservation in the soil. After a wheat crop is harvested in late
summer, the land is worked and then allowed to lie dormant, or fallow, until the following
summer or fall. Weeds are controlled by chemical herbicide, which is called chem-fallow
or with an implement cailed a rod weeder, which is called traditional fallow. This 12-14
month fallow period allows time for precipitation to replace the depleted soil moisture
needed to grow the new wheat crop. The new crop is usually planted on the fallowed
land in September or October. However, prolonged periods of little or no precipitation
can extend the dryland wheat planting into November or December because there
simply is not enough moisture in the soil for the next cropping cycle. During the period
between the harvest date and the date of the new planting, dryland wheat lands are
vulnerable to wind erosion. This period coincides with the higher probability of high wind
speeds throughout the Columbia Plateau.

These agricultural soils remain vulnerable until there is sufficient moisture in the soil to
promote the growth of the new wheat crop. A similar situation occurs with the spring
wheat crop, which is vulnerable in the spring during planting. A lack of moisture in the
soil over the winter months can delay the growth of the spring wheat crop and leave
these areas vulnerable to wind erosion as well. Fields intended for winter wheat can
become spring wheat plantings if precipitation is lacking or inadequate for fall planting of
winter wheat. Winter-kill of winter wheat from severe cold weather can also result in
fields being planted to spring wheat.

As an alternative to dryland farming, in areas where irrigation is available, irrigated
farming is quite common throughout the region. Crops that normally would not grow in
this arid climate have become very productive due to the center pivot irrigation system.
Annual irrigated crops, including irrigated wheat, are usually planted in the spring, and
harvested in the summer or fall, which periodically exposes the soil to wind erosion.
Perennial irrigated crops such as alfalfa generally have less wind erosion exposure
because the fields have vegetative cover continuously for several years. Because
irrigated crops have access to water for the majority of the year, they are generally less
vulnerable to wind erosion. However, during and after harvest of these crops, when crop -
residue in the fields is very low, wind erosion potential can be very high.

Wind Erosion of Agricultural Lands

Agricultural fields are the principal contributors to windblown dust events in the
Columbia Plateau area. A windblown dust event occurs because of the interplay of
wind, seasonal variations in landscape vulnerability to wind erosion, and other weather
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variables. Operational activities, which disturb soil on agricultural fields function
principally not as primary dust generators, but primarily increase the susceptibility of the
soil to wind action. In most cases, however, there is no one factor that shows a direct
causal effect for wind erosion or dust events.

The period of highest potential for higher wind speeds, late summer through early
spring, corresponds to the pericds of maximum agricultural field susceptibility to wind
erosion. This is the case because crop residues are lower overall because of spring
planting or fall harvest. Conversely, the late spring to mid-summer period of lower
frequency of higher wind speeds corresponds to the period of maximum agricultural
field stability against wind erosion because of higher overall crop cover during the peak
crop growing season. These two circumstances combine to make the probability of
significant windblown dust events, with agricultural origins, greater in the period from
September through April. The latter is verified by the pattern of previously observed
PMi NAAQS exceedances, which are most frequent from late summer through early
spring.

These seasonal effects are manifested in both irrigated lands and dryland wheat.
Generally, irrigated fields are vulnerable during the spring when planting begins and
during the late summer after harvest. Unless wind erosion control is accomplished via
significant plant residue left after harvest, an established cover crop, or some other
control mechanism, windblown dust can be significant from irrigated fields. On dryland
wheat fields, a series of events such as drought, winterkill from lack of snow cover, or a
combination of these will diminish the amount of crop residue available io help hold soil
in place. The amount of control of soil erosion on winter wheat lands is almost entirely
dependent upon the weather, which affects the amount of crop residue, soil moisture,
and snow cover which in turn determines the soil susceptibility to wind. Regardless of
the crop type or farming practice, the chief determinant of susceptibility to windblown
dust is the amount of vegetative cover on the soil.

DESCRIPTION OF 12-AUG-2005 EVENT

This section describes the major factors that affected the occurrence of the windblown
dust event and an exceedance of the PMs; NAAQS on 12-Aug-2005 in Kennewick, WA.
Analysis of the high wind event summarizes the circumstances and characteristics of
the event. Best available control measures (BACM) are reviewed to demonstrate
compliance with the BACM requirement of the Natural Events Policy. Landscape
stability conditions are described to show what factors on the land and the activities
taking place contributed to the observed windblown dust PM; NAAQS exceedance.
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PM,, Data

The Kennewick PMqp High Volume FRM (Federal Reference Method) operates on a 1-
in - 1 day schedule. In addition, a continuous PMyy Tapered Element Oscillating
Microbalance (TEOM) has been operating since 1998 which EPA designated a PMyg
FRM in July 2005. The average PMp High Volume FRM concentration for 2004 was
24.2 ug/m® The other recorded exceedance of the PMiy NAAQS in 2005 was 205
ug/m3 on 16-Mar-2005. Documentation for this natural event was developed and
subsequently submitted to EPA in August, 2005. The average PMyy High Volume FRM
concentration in the months prior to the 12-Aug-2005 exceedance was 21.6 ug/m® in
June 2005 and 26.9 ug/m® in July 2005. The days with 24-Hour PM1, concentrations
that exceed the NAAQS are relatively rare and are much higher than the majority of
daily values and other maximums for the period. The annual average PMio
concentration has not exceeded the annual NAAQS standard of 50 ug/m®in 18 years of
monitoring at the Kennewick site.

Table 1 shows the occurrence of windblown PMq; exceedances, which have been
documented as natural events since the inception of the NEP in May 1996. The BCAA
takes principal responsibility for high wind events and natural events documentation for
exceedances that affect primarily Benton County. Documentation of larger regional
events that affect a greater area of the Columbia Plateau including Benton County is the
principal responsibility of the Washington State Department of Ecology's Air Program.
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Table 1: History of Documented Windblown Dust Natural
Events in Benton County (BCAA jurisdiction)

CONCENTRATION

YEAR DATE pg/m3 ACTION TAKEN
1999 September 23 180 Ecology NEP'
1999 | September 25 305 Ecology NEP'
2000 July 31 218 BCAA NEP?
2001 March 13 351 BCAA NEP?
2001 | September 25 284 Ecology NEP'
2001 October 23 267 BCAA NEP?
2002 August 16 186 BCAA NEP*
2003 March 5 186 BCAA NEP?
2003 October 28 1438 Ecology NEP'
2003 Nov 10 164 BCAA NEP*
2004 Mar 18 301 BCAA NEP?
2004 April 27 539 Ecology NEP'
2005 March 16 205 BCAA NEP? (Pending)

1

Regional event with generalized dust storm conditions from a high wind event occurring in the
intermountain region east of the Cascade Mountain range, which are documented by the Washington State
Departrment of Ecology's Air Program.

2
Dust storm conditions from a high wind event that affected primarily Benton County documented by the
Benton Clean Air Authority

High Wind Event Analysis

A slow moving cold front that had stalled out over Northeastern Washington since 11-Aug-
2005 (Figure 2) formed thunderstorms in Northeastern Washington on 12-Aug-2005 which
created an outflow boundary with gusty winds that expanded southward across the lower
Columbia basin of Washington. This outflow boundary is illustrated in Figure 4 from the
National Weather Service (NWS).
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Figure 2: Synoptic Maps 11-Aug-2005 through 13-Aug-2005
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Forecast Discussion

The 2010 PST, 12-Aug-2005 Blowing Dust Advisory (Figure 3) from the National
Weather Service (NWS), Pendleton, Oregon show that high winds were anticipated
across Central Washington. The discussion describes an outflow boundary moving
across the area 12-Aug-2005. This outflow boundary is shown in the radar images in
Figure 4. The radar images show the outflow boundary approaching the Tri-Cities area
and shows the front as it crosses over the Kennewick area. It is easy to see the dust in
the radar. A blowing dust and wind advisory was issued until 2200 PST. A blowing
dust advisory is issued when visibilities are expected to range between one quarter mile
and three quarters of a mile. A wind advisory is issued when sustained winds are
forecast between 31 and 39 MPH and gusts to 55 MPH.
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Figure 3: NWS Advisory
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