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Executive Summary 


A high wind dust event caused particulate pollution levels to exceed national ambient air quality 
standard (NAAQS) for PM10 at the Kennewick Metaline Road monitoring station (KENMETA) 
on August 14, 2015. Washington State Department of Ecology (Ecology) documented this event 
and provided sufficient evidence based on the requirements of 2016 Exceptional Event Rule 
(EER) in this demonstration (EPA, 2016).  Ecology requests EPA to exclude this PM10 

exceedance from NAAQS compliance determinations. 

This dust storm impacted the Columbia Plateau in Eastern Washington, including Kennewick. 
The National Weather Service issued a wind advisory, blowing dust advisory, and dust storm 
warning throughout the region. The high wind overwhelmed the existing erosion control 
measures on the agricultural lands and caused the 24-hour PM10 reading of 589 µg/m3 at 
Kennewick, which exceeded the PM10 NAAQS. 

Ecology identified farmlands southwest of Kennewick in the Horse Heaven Hills area as the 
likely main source of dust for this event.  These farmlands are part of the Columbia Plateau, 
which is highly susceptible to windblown dust because of its semi-arid nature and very fine soil. 

The incentive-based conservation programs overseen by the United States Department of 
Agriculture-Natural Resources Conservation Service are the best available control measures to 
control and prevent soil erosion and wind-blown dust from agricultural activities.  Producers take 
precautions, when appropriate and feasible, and engage in conservation practices year round. 
However, there are key stages in crop cycles when lands are vulnerable to soil erosion by high 
winds. In addition, drought, high temperatures and soil conditions in the months and years 
leading up to the event also contributed to the vulnerability of the soil and led to wind erosion. 

The EER allows exclusion of qualifying NAAQS exceedances from compliance determinations, 
upon EPA approval.  Without exclusion of this exceedance, Kennewick would violate the PM10 

NAAQS. 

Therefore, Ecology developed this demonstration as required by the EER.  Ecology determined 
that the high wind on August 14, 2015 overwhelmed adequate controls and caused the PM10 

exceedance. 

Ecology requests EPA to evaluate Ecology’s assessment and agree to exclude the 24-hour 
PM10 value for August 14, 2015, when making compliance determinations using the 
KENMETA data. 
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1 Introduction 

Ecology submits this exceptional event demonstration for the exceedance of PM10 national 
ambient air quality standard (NAAQS) that occurred on August 14, 2015 in Kennewick, 
Washington. This document presents evidence and requests EPA’s concurrence with this 
demonstration to exclude this value from regulatory compliance determination for this area. 

Kennewick, together with Pasco and Richland, comprises the Tri-Cities and is located on the 
Columbia Plateau.  The dominant land use and source of PM10 in the area is agriculture 
activities.  Producers use the best available control measures, incentive-based United States 
Department of Agriculture-Natural Resources Conservation Service (USDA-NRCS) practices, to 
control and prevent soil erosion (USDA, 2016).  However, high temperatures and a multi-year 
drought left the soil vulnerable in the Horse Heaven Hills (HHH) source area and contributed to 
the enhanced wind erosion in 2015. 

On August 14, 2015, a strong cold front brought southwest high winds at 25 to 35 miles per hour 
(mph) with gusts of more than 50 mph.  The high wind dust event overwhelmed controls on 
agricultural lands and caused the elevated 24-hour PM10 level of 589 µg/m3. This value 
exceeded the 24-hour PM10 NAAQS of 150 µg/m3 at the Kennewick Metaline Road monitoring 
station (KENMETA, Air Quality System site number 53-005-0002, POC 3) on August 14, 2015. 

EPA adopted the Exceptional Event Rule (EER) on March 22, 2007 (EPA, 2007) and revised the 
rule on October 3, 2016. EPA developed this rule to not penalize adequately controlled areas for 
events beyond their control. The EER provides criteria and process for states to demonstrate and 
EPA to approve/disapprove under these circumstances.  Ecology developed this demonstration to 
meet the following requirements of the 2016 EER to exclude the PM10 exceedance on August 14, 
2015 from compliance determination of PM10 NAAQS (See Section 3 for details) (EPA, 2016): 

 A demonstration that this event met the high wind threshold of a sustained wind speed of 
25 mph or alternative area-specific high wind threshold.  

 A narrative conceptual model to describe the event and discuss how the emissions from 
the events led to the exceedance/violation; 

 A demonstration that there exists a clear causal relationship between the measurement 
and the event; 

 Analyses comparing the event-influenced concentration to concentrations at the same 
monitoring site at other times to support item C above; 

 Evidence that the event was not reasonably controllable or preventable; and 
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	 Evidence that the event was a human activity that is unlikely to recur at a particular 
location, or was a natural event. 

Ecology also fulfilled the following procedural requirements: 

 Provide prompt public notification whenever air quality concentrations exceed or 
Ecology expects them to exceed an applicable NAAQS; 

 Create initial event description and flagging the associated data in EPA’s Air Quality 
System (AQS); 

 Engage in the Initial Notification of Potential Exceptional Event process unless waived 
by EPA; and 

 Provide opportunity for public comment for a minimum of 30 days; 

Ecology requests EPA to concur with our determination that the high wind dust event occurring 
on August 14, 2015 qualifies as an exceptional event under the EER and EPA should exclude 
this exceedance from compliance determination for the PM10 NAAQS in Kennewick, 
Washington. 
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2 PM10 Emission Sources 

This section identifies and describes particulate matter sources contributing to the August 14, 
2015 PM10 exceedance and the source area. 

Ecology reviewed the 2014 emission inventory information and concluded that emissions from 
agricultural activities (tilling and harvest) remain the largest source of PM10 in Benton and 
Klickitat Counties.  We considered whether wildfires and agricultural burning contributed to the 
air pollution exceedances and determined that contribution from fires was minimal.  We also 
checked with the Benton Clean Air Agency (BCAA) and Ecology Central Regional Office 
(CRO) and there were no identified upsets from industrial sources or other unusual activities. 

Washington State University (WSU) and its partners has studied Washington Columbia Plateau 
for more than 30 years.  Based on our knowledge of the land use and the soil condition, review 
of the monitoring data and other available evidence, Ecology concluded the main source of the 
dust for this event was the agricultural lands in the HHH area. 

2.1 Horse Heaven Hills Sources 

The local source of the dust for this event from the southwest was the agriculture activities in the 
HHH area with dryland farming operation in Klickitat and Benton County.  Although the wind 
also traveled over irrigated farmlands, natural steppes and rangelands, these areas are generally 
stable due to irrigation or established vegetation anchoring the soils and were not likely the 
major contributors of dust for this event. 

Land Use in the Area: Figure 1 below shows that agriculture is the dominant activity southwest 
of Kennewick in both Washington and Oregon.  The green dots are irrigated agriculture and the 
beige squares are dryland farming.  As shown in Figure 2 below, the land use on the wind path of 
this event are mostly agriculture (in pink) and steppes (in yellow) (NHI and NWPCC, 2000). 

3 




 

 

 

 

 

 

 

Figure 1. Satelite Image for Land Use in the Area West Southwest of Kennewick as of May 3, 2015 

Figure 2. Land Use and Land Cover in Kennewick and Source Area 

The HHH area includes both the southwest portion of Benton County and the southeast portion 
of Klickitat County. 

According to the 2012 Census of Agriculture conducted by the USDA-National Agricultural 
Statistics Service (NASS), Benton County has 519,123 acres or 50 percent of its land classified 
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as total cropland (USDA- NASS, 2014)1. To further demonstrate the dominance of agricultural 
activity in Benton County, Figure 3 below shows that a majority of the land in the county is 
zoned for agriculture, denoted by the green shading covering more than half of the county 
(Benton County, 2012). 

Figure 3. Benton County Zoning map 

According to the 2012 Census of Agriculture conducted by the USDA-NASS, Klickitat County 
has 192,258 acres or 16 percent of its land classified as Total Cropland1 (USDA- NASS, 2014). 
Figure 4 below shows that the HHH area in eastern Klickitat County is zoned as extensive 
agriculture, which is denoted by the yellow-brown shading (Klickitat County, 2017).  The 
Klickitat county portion of the HHH is only about one fifth of the total HHH area.  

1 519, 123 (total cropland from 2012 Ag Census) /1,036,975 (acres in Benton county) = 50%. 192,258 (Total 

Cropland)/1,219,840 (acres in Klickitat County) = 16%. The USDA definition is that total cropland includes areas 
used for the production of adapted crops for harvest. 
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Figure 4. Klickitat County Zoning 

Dust Shown on Satellite Imagery: The largest dust plume (circled) shown in Figure 5 originated 
from a field in Klickitat county, south of Peterson Ranch Road and east of Alderdale Road in the 
HHH area (NASA, 2015). Figure 6 shows the location of the non-irrigated wheat field that 
initiated the dust plume (Google Map, 2015).  More dust was picked up by high wind from the 
farm lands between there and the Kennewick monitor (shown as dust streaks over the HHH). 
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Figure 5. MODIS Satellite Images Showing the Dust Plume on 8/14/2015. Terra/MODIS visible 
imagery at ~11 am (top) and Aqua/MODIS visible imagery at ~2 pm (bottom).  

7 



 

 

 

 

    

    

    

    

    

           

   
  

      

    

     

    

      

  

Figure 6. Largest Dust Plume Origin  

Triennial Emission Inventory: Table 1 below shows data from Ecology’s 2014 statewide 
triennial emission inventory supporting the conclusion that emissions from agricultural activities 
(tillage and harvest) are the largest contributors of PM10 in Benton and Klickitat Counties 
(Ecology, 2016). Tillage and harvesting contributed 54 percent and seven percent, respectively, 
for the annual total PM10 emissions in Benton County and 68 percent and three percent, 
respectively, in Klickitat County. 

Table 1. 2014 PM10 Emissions Percentage by Categories for Benton and Klickitat County 

Source Types Benton Klickitat 

Agricultural Burning 1% 0% 

Agricultural Harvesting 7% 3% 

Agricultural Tilling 54% 68% 

Construction Dust 10% 0% 

On‐Road Mobile 3% 0% 

Open Burning: Yard Waste, Land clearing, 

Household Waste 
3% 1% 

Paved Road Dust 9% 5% 

Point Sources 1% 2% 

Residential Wood Combustion 3% 1% 

Silvicultural Burning 0% 3% 

Unpaved Road Dust 6% 14% 

Other 4% 2% 
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Source Types Benton Klickitat 

Total 100% 100% 

Section 3.2, Narrative Conceptual Model provides more details about the HHH PM10 source 
area. 

2.2 Oregon Sources 

Oregon sources did not likely contribute to this event.  The nearest upwind PM monitor in 
Oregon is the PM2.5 monitor at The Dalles, roughly 107 miles WSW of Kennewick.  Figure 7 
below shows there was no significant increase of PM2.5 at The Dalles on August 14, 2015 and the 
wind direction was between west and northwest following the Columbia River Gorge (EPA, 
2015). Satellite imagery supports that wildfires did not impact The Dalles on that day either. 
Therefore, the data shows that the source region for this exceptional event was not more than 107 
miles upwind of the Kennewick monitor.   

Figure 7. The Dalles Hourly Average PM2.5 Concentration, Wind Speed and Wind Direction Data2 

2 Pacific Standard Time (PST) without day light saving is used throughout this document unless noted otherwise. 
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In addition, as shown by the satellite imagery in Figure 5, there were no noticeable dust streaks 
or plumes coming from Oregon to Kennewick. 

Therefore, particulate matter was not likely transported from Oregon for this exceptional event. 

2.3 Wildfires and Agricultural Burning 

We also considered whether wildfires and agricultural burning were potential sources of 
particulate matter for this event.  We determined that fires were not likely a major contributor to 
this exceedance.  We based this conclusion on the PM2.5 to PM10 ratio, satellite imagery, and 
agriculture burn call authorizations on the event day. 

Smoke Contribution and Particle Size: Generally, 85 percent of particulate matter in smoke from 
fires is fine particulate matter (PM2.5) (Battye & Battye, 2002).3 As shown in Figure 8 below, on 
August 14, 2015, the maximum percentage of PM2.5 in PM10 at KENMETA monitor was 52 
percent (EPA, 2015).  However, this was when PM10 level was low.  From 5 am to 5 pm, when 
PM10 was elevated over the NAAQS (150 µg/m3), PM2.5 was only 0.2 percent to seven percent of 

PM10. Therefore, any potential smoke contribution on that day was insignificant to the total 
PM10. 

Figure 8. Hourly PM2.5 to PM10 Ratio and PM10 on August 14, 2015 

3 Equation 10 in EPA, AP-42, Volume I, Fifth Edition, Chapter 13 Miscellaneous Sources, Development of 

Emissions Inventory Methods for Wildland Fire: (PM10 = 1.18 × PM2.5), which means that 85 percent of PM10 from 
fires is PM2.5. 
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Wildfire Satellite Imagery: The Cougar Creek wildfire on Mt. Adams (Incident Information 
System , 2015) and the County Line 2 wildfire (Incident Information System, 2015) on the 
Warm Springs Reservation carried some light smoke to the area on August 14, 2015 (See 
Appendix C.5 for details). 

There was some smoke over the Kennewick area in the Terra/MODIS satellite imagery retrieved 
at ~11:00 am, as shown in Figure 9 below. However, the PM2.5 to PM10 ratio was less than one 
percent at that time. 

When the Aqua/MODIS satellite passed overhead at ~2 pm (Figure 9), no smoke was visible in 
the Kennewick area (NASA, 2015). 

11 




 

 

 

 

Figure 9. Terra and Aqua Satellite Images Showing the Wildfire Plumes. Terra/MODIS satellite 
imagery at ~11 am (top) and Aqua/MODIS imagery at ~2 pm (bottom). 
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Therefore, the satellite imagery supports the conclusion that wildfire smoke was not likely a 
significant contributor to the PM10 exceedance on that day. 

Burn Scar from Highway 8 Fire: The Highway 8 (Incident Information System , 2015) fire 
started on August 4 and mainly contained by August 8, 2015 (See Appendix C.5 for details). The 
fire left a scar southwest of Kennewick as shown in the left bottom corner of Figure 5.  The fire 
scar was vulnerable to soil erosion since the wildfire burned the cover plants.  Based on the 
satellite imagery, no noticeable dust came off the burn scar on the event day.  However, we could 
not rule out the possibility that wind might have transported some dust from the dust scar to the 
Kennewick monitor. 

Ecology Agricultural Daily Burn Decisions: Ecology Eastern Regional Office (ERO) and 
Central Regional Office (CRO)4 make daily burn decisions restricting burning to specific time 
periods or areas.  ERO and CRO base these decisions on meteorology, air quality and permitted 
acreage. Klickitat County is under CRO’s jurisdiction.  Each Ecology burn permits contains a 
“When to Burn” provision, “Burn with daily burn decision approval and when the wind takes the 
smoke away from roads, homes, highly populated areas, or other public areas.  Do not burn 
during poor weather conditions such as inversions or strong winds” (Ecology, 2016).  A review 
of the burn decisions shows Ecology did not allow agriculture burning on August 14, 2015 
(Ecology, 2015). See Appendix C for the Ecology burn decision text. 

Benton Clean Air Agency Daily Burn Decisions:  BCAA checked records from August 14, 2015 
and confirmed that they prohibited agricultural burning that day due to extreme fire danger 
(Priddy, 2017). 

Therefore, we ruled out wildfires and agricultural burning as significant contributing sources of 
particulate matter for this event.  

2.4 Industrial Sources 

There were no known unusual emissions from local industries . BCAA and Ecology CRO 
reviewed their files and confirmed there was no record of upsets or complaints on August 14, 
2015. Also, neither BCAA nor Ecology CRO received phone calls from sources, the public, 
emergency response organizations or facility contacts.  (Priddy, 2017; Carmony, 2017). 

In conclusion, Ecology determined the main source of the PM10 for this event was the 
agricultural lands in HHH Area. 

4 Click here to access Map of Washington Ecology Regional Offices and Clean Air Agencies. 
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3 Exceptional Event Rule Criteria 

The EER criteria for the high wind events include (EPA, 2016): 

 Under 40 CFR 50.14(b)(5)(iii), high wind threshold of a sustained wind of 25 mph or 
alternative area-specific high wind threshold. 

 Under 40 C.F.R. 50.14(c)(3)(iv), the demonstration to justify data exclusion must 
include: 

o	 A narrative conceptual model. 
o	 A demonstration that there exists a clear causal relationship between the specific 

event and the monitored exceedance. 
o	 A comparison of event-related concentration to historical concentrations. 
o	 A demonstration that the event was not reasonably controllable or preventable 

(nRCP). 
o	 A demonstration that the event was a human activity that is unlikely to recur at a 

particular location or was a natural event.  

 Under 40 CFR 50.14(c)(1) Public notification 

 Under 40 CFR 50.14(c)(2) Initial notification of potential exceptional event and flagging 

 Under 40 CFR 50.14(c)(3)(v) Public comment 

The information provided below satisfies these requirements. 

3.1 High Wind Threshold 

Under 40 C.F.R. 50.14 (b)(5)(iii) in the 2016 EER, EPA generally accepts a high wind threshold 
of a sustained wind (1-hour average wind speed) of 25 mph for certain named states.  However, 
the state of Washington is not one of the named states.  States can also identify and use an EPA-
approved alternate area-specific high wind threshold. 

Reason for Using the 25 mph High Wind Threshold for this Event: EPA approved the 2003 
Columbia Plateau Windblown Dust Natural Events Action Plan (2003 NEAP) into the SIP in 
20055. In the 2003 NEAP, the defined high wind event on Columbia Plateau in the state of 
Washington is as follows (Ecology, 2003; Ecology, 2005): 

“A high wind event occurs when the wind entrains and suspends dust to the extent that 
concentrations of PM10 are elevated. This occurs when the average hourly wind speed at 10 m is 
18 miles per hour or greater for two or more hours; or in excess of 13 miles per 

5 The 2003 NEAP was submitted as part of the 2005 Wallula PM10 Maintenance Plan. 
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hour for two or more hours when conditions of higher susceptibility to wind erosion exist.  A 
high wind event that exceeds the PM10 standard is a natural event.” 

Ecology determined the area-specific high wind threshold in the above definition based on 
extensive agriculture windblown dust research by USDA-NRCS and the Columbia Plateau PM10 

Project (CP3). The Attachment A1 of the 2003 NEAP provided the scientific basis and evidence 
for the area-specific high wind threshold (Ecology, 2003). 

The 1-hour average wind speed at KENMETA monitor on August 14, 2015 was over 18 mph for 
11 hours and over 13 mph for 16 hours. However, EPA had not yet approved the high wind 
thresholds in this definition as alternate area-specific high wind thresholds under the EER. 

The scientific evidence in the 2003 NEAP showed that a lower high wind threshold of 18 mph 
and even 13 mph under certain circumstances is capable of causing excess PM emissions from 
reasonably controlled agriculture lands. Therefore, the general high wind threshold of 25 mph is 
sufficient to disturb the land and cause PM10 exceedances.  Also, the 2013 exceptional event 
demonstration, concurred upon by EPA, showed that wind speed over 25 mph can lead to 
excessive PM10 emissions (Ecology, 2016). 

In addition, the soil, plant coverage and land usage conditions in Kennewick are similar to the 
arid, semi-arid or seasonally dry regions of the named western states in the 40 C.F.R. §50.14 
(b)(5)(iii) in the 2016 EER. 

Therefore, the 25 mph high wind threshold is appropriate for this exceptional event 
demonstration. 

This Event Met the 25 mph High Wind Threshold: The high wind event on August 14, 2015 had 
a sustained 3-hour period with 1-hour average wind speed over 25 mph at Kennewick Monitor. 
The 1-hour average wind speed was over 40 mph at BPKEN, the upwind source area station. 
Therefore, this event met the high wind threshold criteria. 

This section discusses the data from the following monitors (See Appendix B for detailed 
monitor information): 

 KENMETA: The monitor that recorded the PM10 exceedance on August 14, 2015.  

 BPKEN: Operated by the Bonneville Power Administration (BPA) on the ridgeline of the 
HHH about 10 miles south southeast of KENMETA. 

 BPHOR: Operated by BPA about 30 miles southwest of KENMETA within one mile of 
the north shore of the Columbia River.  
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Table 2 shows the summary wind data at KENMETA and its upwind monitors, BPKEN and 
BPHOR for the August 14, 2015 event (EPA, 2015; BPA, 2015).  KENMETA reports 1-minute 
wind data while BPKEN and BPHOR only report 5-minute wind data. 

Table 2. Wind data summary for KENMETA, BPKEN and BHOR monitors. 

Monitor Max sustained wind 
(1-hour average) 

Max gust 
(1-minute average) 

Max gust 
(5-minute average) 

KENMETA 28.6 38.2 
BPKEN 54.0 58.9 
BPHOR 35.6 38.0 

As shown in Figure 10 below, sustained wind speed was above the 25 mph threshold for over 
three hours from 1:00 PM to 4:00 PM PST at KENMETA monitor (EPA, 2015).  Figure 11 
shows that the wind direction was mostly southwest on the event day at KENMETA monitor 
(EPA, 2015; Carslaw & Ropkins, 2012). The pollution rose in Figure 12 shows that when the 
PM10 concentrations were over 150 µg/m3, the wind direction was from the west and southwest, 
consistent with the identified trajectories of the storm in Figure 20 to Figure 23 (EPA, 2015; 
Carslaw & Ropkins, 2012). 
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 Figure 10. Hourly Average Wind Speed, PM10 and Wind Direction at KENMETA on August 14, 2015 
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 Figure 11. KENMETA Wind Rose for August 14, 2015 
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Figure 12. KENMETA Pollution Rose for August 14, 2015. 

BPKEN is a meteorological monitor located on the HHH and within the dry wheat farming area 
where soil was disturbed and entrained (See map in Appendix B for monitor locations). 
Therefore, wind data at BPKEN represents the HHH emissions source area.  As shown in Figure 
13, sustained wind speed was above the 25 mph threshold for over 19 hours from 3:00 am to 
23:00 pm PST at the BPKEN monitor (BPA, 2015).  The sustained wind speed was over 40 mph 
for over 11 hours from 5:00 am to 16:00 pm.  The wind direction was mostly from the southwest 
as shown in the wind rose in Figure 14 (BPA, 2015; Carslaw & Ropkins, 2012).  In the HHH 
emissions source region, the extreme high wind overwhelmed reasonable controls on agricultural 
lands, transported the excessive particulate matter to the KENMETA monitor and caused the 
exceedance. 
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 Figure 13. Wind Direction and Hourly Average Wind Speed at BPKEN on August 14, 2015  
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Figure 14. BPKEN Wind Rose for August 14, 2015. 

BPHOR is a meteorological monitor located by the Columbia River, south of the HHH emissions 
source area (See map in Appendix B for monitor locations).  As shown in Figure 15 below, the 
wind speed at BPHOR was consistently above 25 mph for over 8 hours from 7:00 am to 15:00 
pm PST (BPA, 2015).  

21 




 

 

 

 

 

 

 

Figure 15. Wind Direction and Hourly Average Wind Speed at BPHOR on August 14, 2015  

This event had sustained wind speed that exceeded the 25 mph threshold met the exceptional 
event criteria. 

3.2 Narrative Conceptual Model 

The 2016 EER requires a narrative conceptual model that describes the event causing the 
exceedance and a discussion of how emissions from the event led to the exceedance at the 
affected monitor (EPA, 2016).  This section addresses this criteria required by the EER.  

The circumstances leading up to this exceptional event, especially multiyear low precipitation 
and high temperatures, contributed to the soil vulnerability and erosion in the region.  Appendix 
A includes the general information concerning the geological setting, climate and soil of the 
HHH area and Columbia Plateau.  The mechanism that created this event was a low pressure 
system and strong cold front that generated high wind (NWS Pendleton, 2015).  The KENMETA 
monitor in Kennewick, Benton County recorded the exceedance. 

3.2.1 Conditions Before the Event 

The lack of precipitation in combination with three consecutive years of high temperature (2013
2015) contributed to low soil moisture in the area.  The multiyear drought had a cumulative 
negative effect on wheat yield. This led to low plant coverage on the lands in production and 
low stubble/residue on the fallow fields. These factors greatly increased the wind erosion 
potential of the soil. 
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Climate conditions in 2013: The USDA Drought Monitor rated Kennewick and nearby areas 
“abnormally dry” from May through September in 2013 (U.S. Drought Monitor , 2013-2015). 
From the Office of Washington State Climatologist (OWSC) monthly summaries, this area had 
significantly lower than normal precipitation throughout most of the year.  There was no rainfall 
in July and only 0.04” (six percent of normal) in October.  High temperature records were set in 
September (OWSC, 2013-2015).  Section 5.1.2 in the “2013 Exceptional Event Demonstration: 
PM10 Exceedances due to High Winds at Kennewick” (Ecology, 2016) contains details of 2013 
climate and soil conditions for this area.  

Climate conditions in 2014: The Drought Monitor rated Kennewick and nearby areas 
“abnormally dry” in January, 2014 and “moderate drought” for the rest of 2014 (U.S. Drought 
Monitor , 2013-2015). The OWSC monthly summaries reported that this area had significantly 
lower than normal precipitation throughout most of the year as well.  In particular, there was 
extremely low rainfall in June (0.18”), July (0.03”) and September (0.03”), 2014.  The 
temperature was warmer than normal three months in a row from August to October (OWSC, 
2013-2015). 

Climate conditions in 2015 before the event: The Drought Monitor rated Kennewick and nearby 
areas in “moderate drought” from January to April 2015 and elevated to “severe  drought” from 
May 2015 until the event day.  Figure 16 below (U.S. Drought Monitor , 2013-2015) shows the 
U.S Drought Monitor for Washington on August 11, 2015. 
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Figure 16. U.S Drought Monitor report for August 11, 2015 

The NWS Climate Prediction Center issues drought outlooks for seasonal or monthly drought 
forecast. The drought monitors report the actual drought condition of the week.  Figure 17 below 
is the U.S. Seasonal Drought Outlook for May 21 to August 31, 2015. Kennewick and HHH 
area were in the drought persists/intensifies zone (shown in brown) (NWS-Climate Prediction 
Center, 2015). 

Figure 17. U.S. Seasonal Drought Outlook for May 21 – August 31, 2015.  

From the OWSC monthly summaries, winter 2014-2015 had a historically low snowpack due to 
warmer-than-normal temperatures and below average precipitation all winter (OWSC, 2013
2015). Governor Inslee declared a statewide drought emergency on May 15, 2015 due to the 
historically low snowpack, dwindling rivers, and irrigation districts cutting off farming water 
(Inslee, 2015). Appendix C.6 includes the statewide drought emergency declaration. 

The Tri-City Herald reported on May 6, 2017 that 2015 was one of the driest years on record and 
the growers across the state lost $700 million due to the 2015 drought (Bain, 2017).  When 
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considering the complete economic impact of the drought, the total losses could be as high as 
$1.2 billion. Appendix C.7 includes this news report. 

The year to date precipitation from January 1 to August 14, 2015 was only 3.74 inches as shown 
in Figure 18 below (WeatherDB, 2015).  Only 0.03 inch of rain fell from May 23 to August 14, 
2015 as shown in Figure 19 below. 

Figure 18. Year to Date Precipitation for August 14, 2015. 

Figure 19. Year to Date Precipitation for May 23, 2015 showing there was only 0.3 inch of rain 
between May 23 and August 14, 2015. 

Table 3 and Table 4 below summarizes temperatures and precipitation at the Pasco Airport (five 
miles northeast of KENMETA) from June to August 2015 (OWSC, 2013-2015).  Temperatures 
were consistently higher than normal and precipitation was minimal and far below normal. 
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Table 3. Temperature at Pasco Airport, June to August, 2015. 

Month Average (°F) Normal (°F) 
Departure 

from Normal (°F) 
June 75.3 67.5 7.8 
July 77.5 73.5 4.0 

August 73.8 72.8 1.0 

Table 4. Precipitation at Pasco Airport, June to August, 2015. 

Month Total (inches) Normal (inches) 
Percent of 

Normal (%) 
June 0 0.68 0 
July 0 0.28 0 

August 0.03 0.27 11 

Palmer Index Drought Index: Ecology evaluated potential drought conditions using the Palmer 
Drought Severity Index (PDSI). The PDSI uses available temperature and precipitation data to 
estimate relative soil moisture and effectively determine long-term drought (Dai, Aiguo & 
National Center for Atmospheric Research Staff (Eds), 2017).  Long-term drought is the 
cumulative intensity of the drought during the current month and depends on current weather 
plus the cumulative patterns of previous months.  Based on the PDSI value, the month of July 
2015 was in severe drought and August 2015 was in extreme drought (NWS-Climate Prediction 
Center, 2015). 

Therefore, the low snowpack level, low precipitation and high temperatures during the years and 
months leading up to the event made the soil exceptionally dry and vulnerable to erosion. 

Agriculture activities: Section 5.1.2 in the 2013 exceptional event demonstration describes 
agriculture activities and soil conditions in 2013 in detail (Ecology, 2016).  This section focuses 
on agriculture activities during 2014 and the period of 2015 leading up to this exceptional event. 

Agriculture lands in production at the time of the event (Wendt, 2017): In the fall of 2014, there 
was no moisture due to drought conditions throughout 2014 (See Section 3.2.1).  Wheat 
producers anticipated late fall rains and planted their seeds shallow so that the seeds would 
germinate6. However, the rains never came in time.  Some wheat germinated, some did not. 
Wheat producers did not complete seeding until November 2014 and then the weather turned 
cold quickly.  The first frost killed some of the wheat that germinated because the wheat 
germinated too late and the plants were not mature enough to survive the frost. 

6 Fall rains provide moisture that allows the wheat seed to germinate and the plants must grow large enough so that 
they can survive the first frost. 
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In February 2015, some producers over-seeded, which means that they re-planted over the spots 
where the winter wheat did not grow (they did not take out the wheat that survived).  Other 
producers re-seeded, which means they sprayed out (i.e., killed) their winter wheat and planted 
spring wheat. Passing over the loose soil to plant the spring wheat disturbed the soil again. 
Over-seeding and re-seeding provided additional plant coverage and residue for soil erosion 
control purposes, but, the continued drought in 2015 did not provide adequate moisture to grow 
these crops. During a typical year with average moisture, the agriculture lands generally yield 
around 40 bushels of wheat per acre (See 2013 and 2016 yield in Table 5).  There was 
insignificant yield from WSU Wheat and Small Grains Variety Testing Program in 2015, which 
shows that the drought condition was serious and the plant coverage on the agriculture lands was 
extremely poor prior to this event.  Even though the lands were in crop, the soil was still 
vulnerable to wind erosion due to low plant density and loose soil. 

Agriculture lands fallow at the time of the event: The residue/stubble on the fallow lands left 
from the fall 2014 harvest was low due to low yield that year.  Land owners harvested 24-25 
bushels per acre in fall 2014, compared with a typical yield of around 40 bushels per acre.  In 
addition, there was no moisture due to drought conditions in 2014 and 2015.  The soil on the 
fallow farm lands did not have enough moisture or stubble to form or maintain clods, therefore, 
the soil on the fallow lands in August 2015 was loose and vulnerable to soil erosion. 

Table 5 below shows winter wheat yield data from WSU Wheat and Small Grains Variety 
Testing Program in HHH area over the last several years (WSU Extension, 2015). 

Table 5. Dry wheat yield information from 2013 to 2016. 

Time of Harvest 
Time of Crop 

Planted 

Soft White Winter 
Wheat Average Yield 

(Bushel per Acre) 

Hard Winter Wheat 
Average Yield 

(Bushel per Acre) 
July and August, 2013 Fall, 2012 40 43 
July and August, 2014 Fall, 2013 25 24 
July and August, 2015 Fall, 2014 NY1 NY1 

July and August, 2016 Fall, 2015 37 37 
1 No yield data due to variability and insignificant results. 

Therefore, conditions in the years and months leading up to this event contributed to soil 
vulnerability to wind erosion on August 14, 2015. 

3.2.2 Conditions During the Event 

As determined in Section 2 of this demonstration, the main source of dust for this event was the 
agricultural lands in HHH Area.  The strong sustained wind from the southwest of Kennewick 
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overwhelmed the controls on agricultural lands and carried particulate matter to the KENMETA, 
which caused this exceedance. 

As discussed in Section 3.1, at KENMETA monitor, hourly average wind speed stayed elevated 
over 25 mph for over three hours and peaked at 28.6 mph at 2:00 PM.  At the HHH source area 
monitor, BPKEN, the hourly average wind speed stayed elevated over 25 mph for over 19 hours, 
over 40 mph for over 11 hours and peaked at 54.0 mph at 2:00 PM. 

As a result, hourly average PM10 exceeded 150 µg/m3 for 12 hours and peaked at 4,126 µg/m3 at 

2:00 pm (See Figure 10).  The 24-hour PM10 reading of 589 µg/m3 exceeded the PM10 NAAQS at 
Kennewick. 

The NWS issued a wind advisory, a blowing dust advisory and a dust storm warning throughout 
the region prior to and during this event (See Appendix C.1) (NWS Pendleton, 2015).  There 
were also multiple media reports on this high wind event and collisions caused by this event (See 
Appendix C.4). 

The dust plume as shown in Figure 5 originated in a field in eastern Klickitat County, south of 
Peterson Ranch Road and east of Alderdale Road, in the HHH area.  Figure 6 shows the location 
of the non-irrigated wheat field where the dust plume initiated.  High wind picked up more dust 
from other farmlands on the way from this area to the Kennewick monitor. 

The back trajectories below at 50, 100 and 500 meters and the close up back trajectories support 
that the wind came from the southwest of Kennewick and passed over the HHH area (Draxler & 
Rolph, 2013). 

28 




 

 

 

Figure 20. Back Trajectories on August 14, 2015 at 50 m. 
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Figure 21. Back Trajectories on August 14, 2015 at 100 m 
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 Figure 22. Back Trajectories on August 14, 2015 at 500 m 
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Figure 23. Close up Back Trajectories on August 14, 2015 
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3.3 Clear Causal Relationship 

The 2016 EER requires that states demonstrate that a clear causal relationship exists between the 
event that affected air quality and the monitored exceedance.  We prepared this section according 
to the guidance provided in Table 1 “Example Clear Causal Relationship Evidence and 
Analyses” on 81 F.R. 68241 (October 3, 2016). The following facts demonstrate a clear causal 
relationship for this event for this exceedance: 

	 The comparison of event-related concentration to historical concentrations discussed in 
Section 3.4 supports the direct causal relationship between high wind and the PM10 

exceedance. 

	 The NWS issued a wind advisory, blowing dust advisory, and dust storm warning 
throughout the region prior to and during this event (See Appendix C.1).  These NWS 
advisories and warnings indicated the low pressure system and strong cold front caused 
the high winds which led to this exceptional event. 

 News reports described strong winds and blowing dust in the Columbia Plateau (See 
Appendix C.4). 

 Back trajectories (See Figure 20, Figure 21, Figure 22, and Figure 23) support that the 
winds came from the southwest of Kennewick and passed over the HHH area. 

 The high wind picked up particulate matter from the dry wheat farmlands in the HHH 
area as shown in satellite imageries in Figure 5 and analyzed in Section 2.1. 

 Pollution roses show that when the PM10 concentrations were over 150 µg/m3, the wind 
direction was from the identified direction of the storm (See Figure 11 and Figure 12). 

	 PM10 concentration patterns corresponded directly to the winds entraining the dust.  As 
wind speeds increased, PM10 monitored values increased, then declined after the storm 
passed the area, showing a direct causal relationship (See Figure 10).  

	 Comparison of PM10 concentration and meteorology conditions to days preceding and 
following the event in Section 3.4.2 of this demonstration showed that the PM10 level at 
KENMETA only exceeded the 150 µg/m3 NAAQS when the wind speed was over the 25 

mph high wind threshold on August 14, 2015. 

	 There were no high PM10 days without high wind events in the last five years since 2012 
(See section 3.4.1). 

Therefore, the current weight of evidence supports that high wind overwhelmed reasonable 
controls, entrained dust and caused the PM10 exceedance in Kennewick on August 14, 2015.   
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3.4 Comparison of Event-Related Concentration to 
Historical Concentrations 

The 2016 EER requires states to compare the event-related concentration to the historical 
concentrations.  We prepared this section according to the guidance provided in Table 2 
“Evidence and Analyses for the Comparison to Historical Concentrations” from 81 F.R. 68242 
(October 3, 2016). The information also serves as an important basis for the clear causal 
relationship criteria. 

3.4.1 Comparison with Historical Data and Identified “High” Values 

Analysis and observations showed that high wind can cause significantly elevated PM10 

concentrations in the Kennewick area. In the most recent five years, records show 24-hour PM10 

concentrations at Kennewick were only over the federal PM10 standard of 150 µg/m3 during high 
wind events.  Figure 24 below shows most recent five year 24-hour PM10 data from 2012 to 2016 
and all exceedances are labeled with dates.  There were seven 24-hour PM10 exceedances during 
the most recent five year period (EPA, 2015). 

Figure 24. Kennewick 24-hour PM10 concentrations by date, 2012-2016. 

34 




 

 

 

 

  

 

Figure 25 shows the correlation between 24-hour PM10 and daily 1-hour maximum wind speed. 
Ecology flagged all the exceedances in AQS, EPA’s official database, as caused by high wind 
dust events.  EPA concurred upon three exceedances in 2013 for exclusion from compliance 
determination through an exceptional event demonstration.  The four exceedances in 2014 and 
2015 had sustained wind speeds over the 25 mph high wind threshold in the EER and therefore, 
Ecology suspected exceptional events to have caused those exceedances. 

Figure 25 does not show the September 15, 2013 data point because Ecology’s Quality 
Assurance Unit invalidated the wind speed data from KENMETA on that day and these data 
were not available in AQS (EPA, 2015). The BPKEN monitor at the source area (See Appendix 
B for monitor location) of this event had maximum 1-hour wind speed of 55.7 mph and qualified 
as an exceptional event. The October 28, 2013 event had sustained wind speed below 25 mph at 
KENMETA. Wind data at the JUFW1 monitor in its source area reached 32 mph and these data 
were used to qualify this event as an exceptional event.  “2013 Exceptional Event 
Demonstration: PM10 Exceedances due to High Winds at Kennewick” contains details 
concerning these two exceptional events. 

Figure 25. Kennewick 24-hour PM10 concentrations with daily 1-hour maximum wind speed, 2012
2016. The 25 mph wind speed threshold is shown in blue and the 24-hour PM10 standard of 150 
µg/m3 is shown in red. 

The “high” values are identified and labeled in Table 6 below (EPA, 2015; Ecology, 2016). 
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Table 6. Dates and values of exceedances and wind speeds from area monitors, 2010 through 
2016 

Exceedance Date 
24-hr 
PM10 

(µg/m3) 

KENMETA 
Max 1-hr 
Average 

Wind Speed 
(mpg) 

BPKEN 
Max 1-hr 
Average 

Wind Speed 
(mpg) 

JUFW1 
Max 1-hr 
Average 

Wind Speed 
(mpg) 

High Value Status 

September 15, 2013 227 Invalidated 55.7 Exceptional Event 
October 28, 2013 224 20.5 32 Exceptional Event 
November 2, 2013 620 38.0 Exceptional Event 

January 11, 2014 216 31.0 
Suspected Exceptional 
Event 

August 14, 2015 589 28.6 54.0 
Suspected Exceptional 
Event 

October 30, 2015 208 29.6 
Suspected Exceptional 
Event 

November 17, 2015 331 32.0 
Suspected Exceptional 
Event 

3.4.2	 Demonstrate Spatial and Temporal Variability of PM10 in the 
Area 

No Nearby PM10 Compliance Monitors: KENMETA was the affected monitor that recorded 
the exceedance on August 14, 2015 and it was the only PM10 monitor in the area. The nearest 
compliance-grade PM10 monitors are Yakima-4th Ave S monitor ~80 miles to the northwest (53
077-0009) and Spokane-Augusta monitor ~140 miles to the northeast (53-063-0021), neither of 
which were in the area affected by this high wind dust event.  Since there were no nearby official 
compliance PM10 monitors, the requirement to prepare one or more time series plots showing 
PM10 concentrations at the affected monitor and nearby monitors in Table 2 on 81 FR 68242 
(October 3, 2016) does not apply to this exceptional event demonstration.  

Comparison of Concentration on the Event Day with Neighboring Days: Figure 26 below 
shows the hourly average wind speed, PM10 and wind direction at KENMETA on August 14, 
2015, along with the same data from the surrounding two weeks.  The PM10 level at KENMETA 
corresponded well with the wind speed in this figure (EPA, 2015).  It only exceeded the 150 
µg/m3 NAAQS when the wind speed was significantly elevated on August 14, 2015 (shaded in 
grey in the figure). 
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Figure 26. Hourly average wind speed, PM10 and wind direction at KENMETA with the surrounding 
two weeks of the event day on August 14, 2015 

Similarities of This Event with Historical Events: Ecology had three PM10 exceedances at 
KENMETA in 2013 that EPA concurred upon the exceedances as caused by exceptional events. 
Exceptional events on September 15, 2013 and November 2, 2013 had wind direction from 
southwest, which were similar to this event.  The exceptional event on October 28, 2013 had 
wind direction from northeast and therefore, had a different source area than this event.  Ecology 
determined that the exceptional events on September 15, 2013 and November 2, 2013 are 
appropriate to compare with this event. 

You can find the meteorological reports for all three events in: 

 Appendix C of 2013 demonstration for September 15, 2013 
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 Appendix E of 2013 demonstration for November 2, 2013 

 Appendix C.1 of this demonstration for August 14, 2015 

Comparison with September 15, 2013 EE (Ecology, 2016): At Kennewick, there was a severe 
thunderstorm with 0.27” of rainfall on September 15, 2013.  There was a strong cold front 
without any precipitation on August 14, 2015. Both the thunderstorm and the strong cold front 
led to sustained high winds from southwest of Kennewick.  The high wind overwhelmed the 
controls on the agriculture lands in the HHH area and created abnormally high dust (PM10) 
levels. 

Figure 27 below shows the hourly average PM10 at KENMETA, and hourly average wind speed 
and direction at BPKEN (source area monitor for this event) on September 15, 2013, along with 
the same data for the surrounding two weeks (EPA, 2015; BPA, 2015).  Comparing with Figure 
26, the PM10 level at KENMETA only exceeded the 150 µg/m3 NAAQS when the wind speed 

was significantly elevated on September 15, 2013 (shaded in grey in the figure).  The difference 
is that the PM10 level was only elevated for a short period of time on September 15, 2013. 
Although there were some high winds following the event day, they did not cause elevated PM10 

levels because the rainfall during the thunderstorm added moisture to the soil suppressing the 
dust in the air. 

Comparison with November 2, 2013 EE (Ecology, 2016): At Kennewick, there were strong cold 
fronts on both November 2, 2013 and August 14, 2015.  The strong cold fronts led to sustained 
high wind from southwest of Kennewick.  There was 0.14” of light rain on November 2, 2013 
before the wind speed picked up, while there was no rain fall at all on August 14, 2015.  During 
both events, the high wind overwhelmed the controls on the agriculture lands in the HHH area 
and created abnormally high dust (PM10) levels. 

Figure 28 below shows the hourly average PM10, wind speed and direction at KENMETA on 
November 2, 2013, along with the same data for the surrounding two weeks (EPA, 2015). 
Compared with Figure 26, the PM10 level at KENMETA only exceeded the 150 µg/m3 NAAQS 

when the wind speed was significantly elevated on November 2, 2013 (shaded in grey in the 
figure). The light rainfall on November 2, 2013 did not help to suppress the dust due to the long 
lasting drought conditions in the months leading up to the event. 

At Kennewick, PM10 exceedances are likely associated with high wind events.  There were 
apparent similarities between the previously approved exceptional events in 2013 and the event 
on August 14, 2015. 
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Figure 27. Hourly average PM10 at KENMETA and hourly average wind direction and wind speed 
at BPKEN with the surrounding two weeks of the event day on September 15, 20137 

7 Wind speed and direction data from KENMETA on September 15, 2013 was invalidated and not available in AQS. 
Therefore, the wind speed and direction data from the source area monitor, BPKEN, are shown in this figure.  
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Figure 28. Hourly average wind speed, PM10 and wind direction at KENMETA with the surrounding 
two weeks of the event day on November 2, 2013. 

3.4.3 Determine Percentile Ranking 

Figure 29 shows a frequency distribution for the 24-hour PM10 levels for the most recent five 
years, 2012-2016, at Kennewick (EPA, 2015).  This illustrates that exceedances of the PM10 

standard at this monitor are rare and values are normally well below the standard.  The PM10 

exceedance that occurred on August 14, 2015 was the second highest in the most recent five 
years. 
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Figure 29. Kennewick frequency distribution of 24-hour PM10 concentrations, 2010-2016. 

Table 7 below shows that the PM10 exceedance on August 14, 2015 was higher than 99.9 percent 
of values during most recent five years and was the highest in CY2015 at KENMETA monitor 
(EPA, 2015). 

Table 7. August 14, 2015 Kennewick 24-hour PM10 value and its percentile ranking. 

24-hour PM10 (µg/m3) 589 

5-year Percentile Ranking 99.9% 
Annual Percentile Ranking (CY2015) >99.99% 

This evidence shows that PM10 exceedances occur infrequently and the August 14, 2015 
exceedance was outside the range of normal PM10 values at Kennewick. 

3.4.4 Plot Annual Time Series 

Table 2 from 81 F.R. 68242 (October 3, 2016) also suggested an annual time series plot to show 
the range of “normal” values.  Figure 30 overlays five years of 24-hour PM10 data and marks 
data points with EE and suspected EE (EPA, 2015).  The PM10 exceedances typically occurred in 
late summer to fall of the year (August to November).  One exceedance occurred on January 11, 
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2014. All exceedances were associated with sustained high wind.  During non-event days, the 
PM10 levels were typically well below the NAAQS.  

Figure 30. Overlay Five Years of 24-hour PM10 data from KENMETA Monitor. 

3.4.1 Identify Diurnal or Seasonal Patterns  

The high wind dust events do not have diurnal patterns since the meteorological conditions that 
generate high wind can hit Kennewick anytime during the day.  The high wind dust events 
typically happen late summer to fall of the year (August to November).  This event follows the 
seasonal patterns of high wind dust events in the area. 

With all the evidence and analysis provided in this section, the PM10 exceedances at KENMETA 
monitor were not likely to occur without the sustained high wind.  The high wind event on 
August 14, 2015 was consistent with previous approved exceptional events in 2013.  Therefore, 
the comparison of event-related concentrations to historical concentrations discussed in this 
section supports the direct causal relationship between high wind and PM10 exceedances. 

3.5 Not Reasonably Controllable or Preventable 

Per 40 C.F.R. 50.14(c)(3)(iv), 2016 EER requires states to demonstrate that the event was both 
not reasonably controllable and not reasonably preventable.  Per 40 C.F.R. 50.14(b)(5)(iv), states 
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are not required to provide a case-specific justification for a high wind dust event to address the 
not reasonably preventable criterion.  Therefore, Ecology only provides demonstration to meet 
the not reasonably controllable criterion in this section for this high wind dust event. 

Ecology prepared this section according to the guidance provided on 81 F.R. 68235 (October 3, 
2016). Ecology determined that the level of control in place before and during the event was 
sufficient to meet the not reasonably controllable criterion in the EER. 

3.5.1 Identify Natural and Anthropogenic Sources 

Section 2 and Section 3.2 of this demonstration identifies and describes particulate matter 
sources that contributed to the August 14, 2015 exceedance.  The sources include: 

 Natural sources in HHH source area 
- Wildfires: there was minimal contribution for this event. 

 Anthropogenic sources in HHH source area 
- Agriculture activities (dry wheat farming): they were the main contributing emission 

sources for this event. 
- Industrial sources: there were no known identified upsets or complaints on that day 

and therefore they were not contributing sources for this event. 

Therefore, this section focuses on demonstrating that the event was not reasonably controllable, 
and providing information of control measures for agriculture activities in the source area.   

3.5.2 Control Measures in Place 

As identified in Section 2 of this demonstration, the main source of PM10 for the exceedance on 
August 14, 2015 was the dust from agriculture lands in HHH area.  This section provides 
information on control measures in place for the agriculture activities in this area prior to and 
during the event on August 14, 2015. 

As we will demonstrate in this section, reasonable controls were in place to minimize wind 
erosion and fugitive dust from agriculture activities. 

USDA-NRCS Conservation Measures for Agriculture 

USDA-NRCS, previously known as the Soil Conservation Service, has an over 80-year 
history and is the recognized expert in managing soil erosion from agriculture lands.  Since 
the agency was formed, conservation research has shown that keeping crop residues on the 
soil surface and reducing or eliminating tillage are effective for reducing soil erosion. 
NRCS emphasizes these conservation measures for both post-harvest and during fallow for 
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reducing agricultural soil erosion and windblown dust in the Pacific Northwest (Papendick 
& Moldenhauer, 1995). 

According to USDA’s National Agronomy Manual, the NRCS bases conservation practices to 
reduce wind erosion on the following principles (USDA-NRCS, 2011): 

 Establish and maintain adequate vegetation or other land cover, including crop residue 

 Reduce unsheltered distance along the wind erosion direction 

 Produce and maintain stable clods or aggregates on the land surface 

 Roughen the land with ridge and/or random roughness 

Conservation Title Programs: NRCS offers the following three major Conservation Title 
Programs, which are financial assistance programs designed to treat natural resources concerns, 
such as soil erosion: 

 Farm Service Agency (FSA) Conservation Reserve Program (CRP) 

 NRCS Environmental Quality Incentives Program (EQIP) 

 NRCS Conservation Security/Stewardship Program (CSP)  

These programs help agriculture producers adopt conservation practices to reduce soil erosion, 
improve soil health and reduce air quality concerns.  Conservation practices included in these 
programs are recognized as Best Management Practices (BMPs) for controlling agriculture soil 
erosion and windblown dust. Federal Farm Bills have funded these Conservation Title Programs 
since 1985 and their participation fluctuates depending on funding levels and crop prices. 

While participation in NRCS Conservation Title Programs is voluntary, hundreds of agricultural 
producers implement conservation practices that keep the soil protected and dust out of the air. 
NRCS and FSA programs have audit provisions that check whether land owners have 
implemented or maintained the conservation practices properly.  A violation of these provisions 
can put producer’s eligibility at risk for most NRCS and FSA programs. 

Each producer works with their county conservation district and chooses measures appropriate 
for their particular land characteristics.  While some producers implement conservation practices 
without receiving financial assistance, most producers use USDA Programs’ financial assistance 
to implement no-till or mulch/reduced tillage conservation practices. 

Ecology identified these Conservation Measures as Best Available Control Measures (BACM) in 
the 2003 NEAP and BMP by NRCS for agricultural dust sources.  More details on these three 
NRCS Title programs are as follows. 

Conservation Reserve Program:  Historically, CRP has been the most used conservation program 
on the Columbia Plateau. FSA administers CRP with technical support from the NRCS and 
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other partners. Producers enrolled in CRP remove environmentally sensitive agricultural land 
from production and plant with cover vegetation to control soil erosion, improve the water 
quality, and enhance wildlife habitat. 

FSA designated parts of Benton, Franklin, Adams, Grant, Douglas, Lincoln, Walla Walla, 
Yakima and Klickitat counties as Air Quality Zone (See Figure 31 below), which is a type of 
Conservation Priority Areas. Lands in the Conservation Priority Areas automatically qualify to 
apply for general CRP and get maximum of extra five points toward national general CRP 
ranking (Gertsch, 2017). 

Under Food Security Act of 1985, highly erodible land (HEL) contains soils that have an 
erodibility index of eight or more and qualifies to apply for the general CRP (USDA-FSA, 
2013). The HEL with erodibility index of 20 or more qualified to apply for the CRP - Highly 
Erodible Land Initiative (USDA-FSA, 2012).  
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 Figure 31. Washington State Conservation Priority Area - Air Quality Zone (in yellow) 

The NRCS encourages producers to enter lands in the Air Quality Zone into CRP contracts with 
FSA. Producers who qualify to remove land from crop production establish a cover on the land 
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to control wind and/or water erosion and are compensated for the length of the contract. 
Contracts are generally 10 to 15 years. 

NRCS Environmental Quality Incentive Program (EQIP): EQIP is a voluntary program that 
provides financial and technical assistance to eligible agricultural producers to address soil, 
water, air and related natural resource concerns on their lands in an environmentally beneficial 
and cost-effective manner (USDA-NRCS, 2017).  Producers receive assistance after practices 
and activities identified in EQIP plan are implemented and certified to meet NRCS practice 
standards. EQIP contracts are typically three years. 

EQIP programs incentivize residue and tillage conservation practices because they are consistent 
with soil erosion prevention principles by increasing crop residue and/or surface roughness. 

The following is a comparison of different types of tillage: 

 Conventional tillage: producers leave less than 15% soil surface covered by previous 
year’s crop residue following harvesting. 

	 Reduced tillage: Producers leave between 15 and 30% residue cover on the soil.  This 
may involve the use of a chisel plow, field cultivators, or other implements.  Many 
practices can leave much more cover, 50% or higher.  Reduced-till limits tillage and the 
soil-disturbing activities before planting, and manages plant residue year-round.  

	 Conservation tillage: To qualify as full conservation tillage, producers must leave at least 
30% residue and they often leave more.  

	 No-till: Producers plant crops directly through vegetative cover or crop residue of the 
previous year’s crop and aim for 100% soil cover year round.  Using any form of tillage 
disqualifies the land for true no-till. 

Producers in the eastern HHH in Klickitat County use another EQIP conservation measure, 
Forage and biomass, to convert crop land to permanent cover that can be grazed, hayed or used 
for other biomass production.  The permanent plant cover will anchor the soil and prevent wind 
erosion. 

The EQIP Air Quality Initiative (AQI) is a National Initiative funded under the EQIP program 
and rolled out in Washington in 2014 (USDA-NRCS, 2014).  This program provides technical 
and financial assistance to qualified operations in select counties to implement reduced till 
(mulch till), no till, direct seeding practices, etc.  This Initiative made additional funding 
available, beyond the normal EQIP funding, to counties having historical nonattainment 
designations for PM10. 

Washington received $1.6 million of AQI funding in 2014.  Benton County received almost all 
of that allotment for conservation measures to improve air quality by implementing soil erosion 
practices. Land owners signed seven contracts committing 9,605 acres to high residue tillage 
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practices for approximately three years (Gekosky, 2014).  Washington received $2.3 million of 
AQI funding in 2015 and land owners signed 3-year contracts for 10,367 acres for residue 
management practices in Benton County. 

Klickitat County became eligible to apply for AQI funding in April 2017. 

NRCS Conservation Stewardship Program (CSP): The CSP provides financial assistance to 
participants according to their conservation performance — the better the performance, the 
higher the payment.  In CSP, producers apply conservation enhancements to make positive 
changes in soil, water and air quality, water quantity, plant and animal resources, and energy 
conservation (USDA-NRCS, 2017). 

Besides USDA, other organizations that promote conservation practices that prevent soil erosion 
are: 

 Pacific Northwest Direct Seed Association 

 WA Conservation Partners to Soil Health Committee 

 Washington Tilth Association 

Federal Legislation 

The following federal laws include requirements that apply to producers. 

Food Security Act: Title XII of the Food Security Act enacted on December 23, 1985 introduced 
a number of conservation provisions to address environmental concerns associated with soil 
erosion and water resources. Highly Erodible Land Conservation (HELC), or the “Sodbuster” 
provision, in Food Security Act requires all producers of agriculture commodities to protect all 
croplands classified as highly erodible lands (erodibility index of eight or more) from excessive 
erosion. 

To comply with this provision, producers must certify that they will not plant or produce an 
agricultural commodity on HEL without following an NRCS approved conservation plan 
(USDA-NRCS, 2017). Producers with HEL must follow a conservation plan or system approved 
by NRCS that substantially reduces soil loss.  Producers that are not in compliance with HELC 
provision are not eligible to receive benefits for most FSA and NRCS funds. 

FSA administers this program while NRCS and the Risk Management Agency (RMA) complies 
with these provisions of Food Security Act. 
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Farm Bills: The Agricultural Act passed in 2014 (2014 Farm Bill) maintained many of the same 
programs.  CRP, EQIP and CSP Programs were well funded even though CRP has an enrollment 
reduction from previous level. 

The 2014 Farm Bill recoupled conservation compliance with eligibility for most USDA 
conservation programs.  Since the 1985 Farm Bill, HEL producers were required to certify that 
they followed an NRCS approved conservation plan or program and any HEL producers in 
violation would jeopardize their eligibility for most USDA programs and federal crop insurance 
premium subsidies.  After the 2014 Farm Bill was announced, these requirements extended to all 
producers wanting federal crop insurance premium subsidies and this requires producers to 
certify that they are following an NRCS approved conservation plan that details minimum levels 
of surface residue during the critical erosion period. 

A new farm bill is in development and adoption is expected to be in 2018 or later. 

Washington’s NEAP 

EPA accepts USDA/NRCS-approved BMP as reasonable controls in cases where these measures 
have been incorporated into an EPA-approved SIP, according to the EER preamble on 81 F.R. 
68260 (October 3, 2016).  The NEAP and its updates contains USDS/NRCS-approved BMPs for 
agriculture activities on the Columbia Plateau which includes the HHH source area.  EPA 
approved the NEAP into the SIP as part of the Wallula Maintenance Plan in 2005.  

Washington’s original NEAP was completed in 1998, updated in 2003, reported in 2007 for CY 
2006 and remains in effect.  You can access the 2003 NEAP through Ecology’s Publications 
Webpage, Publication 03-02-014, which includes the original 1998 plan in its Appendix C. The 
2006 Status Report (March, 2007) was included in the 2013 Exceptional Event Demonstration as 
Appendix H. 

The NEAP and its updates:  

 Highlighted the extensive research done on the soil and conservation methods and 
documented the conditions when controls could be overwhelmed. 

 Defined agricultural BACM as USDA Conservation Title Programs supplemented by 
implementation of incentive-based wind erosion conservation practices.  

 Determined that Columbia Plateau counties were using BACM.  

When developing the NEAP, Ecology relied on the NRCS Field Office Technical Guide for 
adoption of conservation practices and the CP3 for conservation practice research.  These 
resources provided a fundamental basis for well proven conservation practices and region-
specific BMPs for reducing wind soil erosion. 
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The 2006 Status Report summarized data from 2004, the last year for which Core 4 compiled 
data was available8. The Core 4 evaluation included data for CRP, minimum tillage, and residue 
remaining on fields.  The 2004 data showed almost 80 percent of Columbia Plateau counties’ 
total farmable lands were in USDA conservation programs and used one of the conservation 
tillage practices which contained at least 15-30 percent residue. 

Washington State Laws and Rules 

Washington Clean Air Act and Right to Farm Act both apply to agricultural operations statewide 
(Klickitat County is under Ecology’s Jurisdiction).  

Clean Air Act: RCW (Revised Code of Washington) 70.94.640 exempts agricultural operations 
from fugitive dust requirement under Clean Air Act with good agricultural practices unless they 
have a substantial, adverse effect on public health (RCW 70.94.640, 2005).  The RCW defines 
Good agricultural as “economically feasible practices which are customary among or appropriate 
to farms and ranches of a similar nature in the local area.” 

Right to Farm Act: Per RCW 7.48.305, the Right to Farm Act provides exemption from 
enforcement of fugitive dust rules if the agricultural activities (RCW 7.48.305, 2009): 

1. Are consistent with good agricultural practices;  
2. Pre-date the surrounding nonagricultural activities; and  
3. Do not have a substantial adverse effect on the public’s health and safety. 

Washington State Fugitive Dust and Fugitive Emissions rules (Chapter 173-400 WAC, 2016): 
are codified in Chapter 173-400 WAC (Washington Administrative Code). 

WAC 173-400-030 and 173-400-040 define fugitive emissions and fugitive dust and require 
sources to take reasonable precautions to prevent fugitive dust/emissions. 

These state fugitive dust and fugitive emissions rules were effective on September 20, 1993 and 
approved into Washington’s State Implementation Plan (SIP) by EPA on June 2, 1995 before 
this exceedance.  

BCAA Fugitive Dust Policies and Rules 

In Benton County, BCAA has their own fugitive dust and emissions rules, Urban Fugitive Dust 
Policy and dust provisions in their Compliance Manual. 

8 Core 4 was an information sharing and management system sponsored by private and public sector organizations. 

This project provided the most comprehensive information on minimum tillage practices available and included 
residue-on-the-field estimations that represent a collection of conservation practices.  This program was not funded 
after 2004. 
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Benton Clean Air Agency Fugitive Dust and Emissions rules: BCAA Regulation 1 Article 4 
contains BCAA fugitive dust rules.  EPA adopted these rules into the SIP on 11/17/2015 (80 FR 
71695). BCAA amended these rules on April 28, 2017 and added: 

1.	 Definition for agricultural activities, agricultural land and good agricultural practices. 
2.	 Project notification requirements to promote quick response primarily for construction 

sites dust issues. 
3.	 Agricultural particulate matter emissions provision to establish and enforce good 


agricultural practices.
 

These amendments of the BCAA fugitive dust rules strengthened enforceability towards 
agricultural fugitive dust. 

Urban Fugitive Dust Policy (BCAA, 2017): BCAA has an active dust enforcement program in 
their Urban Fugitive Dust Policy. The agency has one full-time person dedicated to dust control. 
BCAA provides dust control enforcement for Benton County and the cities in Benton County 
(Kennewick, Richland, Prosser, Benton City and West Richland).  Local planning departments 
refer construction applicants to BCAA for guidance on dust control and, depending on the scale 
of the project, BCAA may require the contractor to submit a dust control plan. That plan may 
become part of an enforceable Compliance Order.  BCAA responds to complaints about dust 
moving off property and works with the property owner or contractor to mitigate the dust. 
Generally, BCAA promptly remediates sites with dust control issues.  BCAA expects property 
owners or contractors to implement practices in the Urban Fugitive Dust Policy.  If responsible 
parties do not follow these practices and someone observes dust leaving the property, BCAA 
begins warning and other enforcement actions.  BCAA may issue penalties under certain 
circumstances. 

Benton County Clean Air Agency Compliance Manual (BCAA, 2017):  This manual includes 
policies and procedures for dust sources inspections and enforcement in Benton County.  The 
BCAA Board of Directors adopted a new compliance manual in April 2017 and added 
“Appropriate Compliance Response for Dust from Agricultural Operations” section.  This new 
section provided additional guidance on how to evaluate whether agriculture operations are 
following good agricultural practices prior to issuing any notices of violation. 

As indicated by BCAA, the agriculture related amendments in both BCAA rules and Compliance 
Manual primarily focus on addressing fugitive dust issues from agriculture tillage and vineyard 
conversion. NRCS documents good agricultural practices for tillage.  However, BCAA has not 
found any third party expert with good agriculture practices for vineyard establishment.  The 
dust typically only occurs when soil is disturbed and exposed during conversion to vineyard, 
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which is short term.  Land owners generally irrigate the new vineyards by drip systems and cover 
the soil with plants, reducing the chance of fugitive dust after conversion. 

The new BCAA rules and policies allow the agency to request the agriculture operation to 
provide information of their good agriculture practices and timeline.  This information will assist 
with informing the complainant and enforcing the fugitive dust rule.  

3.5.3	 Effectiveness and Implementation Status of Reasonable 
Controls 

This section presents information on the effectiveness and implementation status of conservation 
practices Benton and Klickitat Counties had in place to minimize soil erosion and control dust 
before and during the exceptional event on August 14, 2015.  

Conservation Measures Effectiveness  

WEPS Model: Wind Erosion Prediction System (WEPS) is a tool for predicting the effects of 
management practices and crop rotations on wind erosion for an individual field.  In order to 
illustrate the benefits of implementing reduced tillage residue management system, NRCS 
estimated PM10 emissions from a field in Douglas County using the WEPS model.  The HHH 
area has similar soil type as the field in Douglas County, which is further north on the Columbia 
Plateau and uses the same conservation measures as Douglas County.  Therefore, the results of 
implementing conservation measures in both areas are likely similar.  

Below are the results from both low residue crop and a high residue crop (USDA-NRCS, 2017). 
After the first year of reduced tillage practice implementation, the estimated reductions of PM10 

emissions per acre are shown in Table 8 below. 

Table 8. Douglas County field estimate of PM10 loss before and after implementation of reduced 
tillage practices, tons/acre  

Crop Type Before (ton/acre) After (ton/acre) 
Low residue crop 1.89-2.24 0.58 
High residue crop 1.51-2.11 0.01-0.9 

With reduced tillage practices, PM10 emissions from the agriculture lands were largely reduced 
for both high residue crop and low residue crop operation. 

The producers typically implement the reduced tillage practices on a large scale (200 acres or 
even more) under NRCS conservation programs and the amount of PM10 emissions reduction are 
significant.  Therefore, based on the WEPS model results, these conservation measures are 
effective in reducing fugitive dust from agriculture operations. 
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WSU Research: WSU and its partners have studied Washington’s Columbia Plateau for more 
than 30 years. Their extensive research shows that conservation measures, such as no-till and 
under cutter conservation tillage, are the best management practice for producers and the 
environment and can effectively reduce wind soil erosion in the HHH area.9 

USDA Conservation Effects Assessment Project (CEAP) Studies (NRCS-CEAP, 2014): The 
CEAP conducted studies to quantify the effects of conservation practices on cultivated cropland 
in the Pacific Northwest Basin. The basin includes all of Washington, most of Oregon and 
Idaho, part of western Montana, and small parts of California, Nevada, Utah, and Wyoming.  
This study established a baseline using data from 2003 through 2006 and estimated wind erosion 
in APEX using the Wind Erosion Continuous Simulation (WECS) model.  The model 
simulations indicated that conservation practices, such as residue and tillage management and 
reduced tillage, have reduced the average wind erosion rate by 25 percent in the region (See 
Table 9 below).  Also, the results showed that wind erosion on land in long-term conservation 
cover, such as land in CRP and land using forage and biomass, is negligible when responsible 
parties establish grass or other cover on land. 

Table 9. Average annual wind erosion for cultivated cropland in the Pacific Northwest Basin 

Land Type 

Baseline 
conservation 

condition 
(ton/acre) 

No-practice 
scenario 

(ton/acre) 

Reduction due 
to practices 
(ton/acre) 

Percent 
reduction 

(%) 

Cropped acres 1.90 2.53 0.62 25 
Land in long-term 
conserving cover 

<0.01 0.02 0.02 100 

USDA-NRCS Conservation Measures Implementation Status 

Growers in Benton and Klickitat Counties participate in USDA agricultural conservation 
programs as appropriate and NRCS South Central Local Work Group represents them. NRCS 
Local Work Groups set priorities and provide funding allocation recommendations to the state 
NRCS office.  

Ecology maintains a good working relationship with the NRCS South Central Washington 
workgroup and generally attends their annual local workgroup meetings.  During the meetings, 
Ecology encourages this local work group to improve air quality by applying soil erosion 
prevention practices for agriculture activities.  The NRCS South Central Washington workgroup 

9 The WSU publications can be found here. 
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consistently recommends that soil erosion stays a priority resource concern in their jurisdiction. 
Local work group recommendations influence NRCS funding prioritization.  

While information on CRP participation is still available, the county-by-county reporting through 
Core 410 on conservation tillage practices was discontinued after 2004.  There is no such 
information available elsewhere.  Instead, the FSA, Washington NRCS and Benton and Eastern 
Klickitat County Conservation Districts provided the following information for Conservation 
Title Programs participation: 

	 CRP implemented acres, 1986-2015, FSA 

	 EQIP implemented acres for Benton county on no-till and reduced-till, 2009-2015  

	 CSP implemented acres by county 

	 Benton County Conservation District funded programs 

	 Eastern Klickitat County Conservation District funded programs 

CRP Implementation Status: The CRP is a highly successful program for removing certain 
agricultural land from production and planting with soil cover vegetation.  Figure 32 shows the 
acres in CRP for both Benton and Klickitat Counties since 1986.  From 1998 to 2008, land in 
CRP in Benton County grew from ~40,000 to 120,000 acres, while land in CRP in Klickitat 
County grew from ~35,000 to 65,000 acres.  However, CRP participation in Benton and Klickitat 
Counties has leveled out and dropped slightly after 2008 due to the following reasons: 

1.	 The 2014 Farm Bill reduced CRP enrollment from 32 million acres to 26 million in 
FY2015, 25 million acres in FY2016, and 24 million acres in FY2017 and FY2018 
nationwide (Stubbs, 2014), which contributed to the drop after 2014 as shown in Figure 
32. 

2.	 Several years of high commodity prices after 2007 convinced some producers to return 
land into production. However, the commodity prices have dropped across the board in 
the last 2-3 years. Therefore, producers are not likely to return CRP land into production. 
The high commodity prices contributed to the drop between 2008 and 2014 as shown in 
Figure 32 (Hamilton, 2017). 

CRP enrollment in State of Washington dropped approximately 20 percent from 1.5 to 1.2 
million acres from 2008 to 2016.  For the land out of CRP contract, producers had to decide 
whether to return the land to production or leave it as it was.  Even though the producers might 
put the land back to production, they could choose to apply for different conservation measures 

10 Core 4 was an information sharing and management system sponsored by private and public sector organizations. 
This project provided the most comprehensive information on minimum tillage practices available and included 
residue-on-the-field estimations that represent a collection of conservation practices.   
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incentives provided by EQIP, CSP or local conservation districts to prevent wind erosion for 
these lands. 

The Food Security Act HELC provisions require producers to certify that they will not plant or 
produce an agricultural commodity on HEL without following an NRCS approved conservation 
plan or system (USDA-NRCS, 2017). Non-compliance with this requirement may affect the 
following types of USDA program benefits: 

 FSA loans and disaster assistance payments 

 Protection of the nation's long-term capability to produce food and fiber 

 NRCS and FSA conservation program benefits 

 Federal crop insurance premium subsidies 

Therefore, HEL out of CRP is likely to follow an NRCS conservation plan to continue to prevent 
soil erosion. 

Figure 32. Conservation Reserve Program participation in Benton and Klickitat counties, Fiscal 
1986-2015, acres. 

EQIP Implementation Status: This section summarizes the NRCS EQIP program 
implementation in Benton and Klickitat counties.  These programs are implemented statewide 
(USDA-NRCS, 2009-2015). We provide the following information concerning conservation 
measures funded by EQIP for these two counties. 
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The EQIP contracts in this section only capture a portion of the no-till and reduced-till 
conservation practices for these two counties.  Many producers plant cover crops and install 
wind breaks or other conservation measures without any cost sharing or technical assistance 
from EQIP. 

Benton County EQIP conservation measures: Washington NRCS provided financial assistance 
for producers in Benton County on ~30,000 acres for no-till residue tillage and management and 
~65,000 acres of mulch/reduced-till residue and tillage conservation practices from 2009 to 
2015. 

EQIP Future Work for Benton County: The AQI provided additional funding that contributed to 
the total acres that implement EQIP for Benton County for fiscal year 2015.  The AQI provided 
funding for 2,481 acres of land to use reduced-till conservation measures land for three 
consecutive years: 2017, 2018, and 2019. 

Recent Benton-Franklin Conservation District funded trial:  Benton Conservation District (CD) 
contracted with local producers in 2016 to test the stripper header conservation measure. 
Harvesting with a stripper header strips the grains from the wheat heads and leaves tall (up to 
10”) stubble on the ground. This reduces wind soil erosion and increase moisture retention. 
Benton CD will document its impact on yield for the 2016/2017 crop (Benton CD, 2016).  The 
potential economic benefits may attract other producers to consider using the stripper header. 

As shown in the following picture taken by Benton CD, comparing with the field with no 
stubble, the taller stubble left by the stripper header reduced wind velocities in the field and kept 
the snow from blowing onto the road (Wendt, 2017).  It demonstrates that the tall stubble left by 
the stripper header can effectively reduce wind blowing dust from agricultural land. 

56 




 

 

 

 

Figure 33. Effectiveness of stripper header to reduce wind erosion  

Franklin CD partnered WSU to test a prototype deep furrow conservation drill (Benton-Franklin 
CD, 2016). The deep furrow conservation drill was designed for direct seeding and mulch-till 
conservation methods all with one drill.  This prototype drill was successful in seeding through 
large amounts of residue from previous crop.  The demonstrated economic benefits attract the 
producers in cost sharing for this new equipment.  This drill also provides up to a 40 percent 
reduction in wind erosion. They are currently working on the next step to scale up the prototype 
to the manufacturing level.  Benton and Franklin CDs are working together on this and have 
similar agricultural operations.  Once manufactured, producers across eastern Washington will 
be able to take advantage of this new drill.  
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Figure 34. Deep furrow conservation drill prototype (photo credit – Samantha Crow, WSU Lind 
Research Station) 

Klickitat County NRCS and Conservation District efforts: In eastern Klickitat County, NRCS 
provides funding for producers to implement “Forage and Biomass Planting” (Practice 512), 
which is planting permanent grass cover for grazing purposes.  This practice can prevent wind 
erosion with permanent cover (for the life of the contract). Klickitat County did not receive any 
EQIP contracts for no till and reduced till practices before 2015.  Beginning in 2015, the local 
work group gave equal consideration to producers who convert from conventional tillage to 
permanent grass cover as those who convert from conventional tillage to direct seeding.  This 
made it possible for Klickitat County to receive EQIP contracts for no till/reduced till.  Even 
though Klickitat county producers did not contract for the no till or reduced till practices at the 
time of this exceptional event, Practice 512 was in place to address the same air quality concern 
of soil erosion from wind.  

Klickitat county producers purchased or rented GPS guidance systems through cost share from 
NRCS or the local CD to accurately and precisely cover large areas with fertilizer or pesticides 
(Meagher, 2017). This technology significantly improved efficiency and reduced the fuel 
consumption and fertilizer overlapping.  The GPS guidance systems makes conservation tillage 
practices economically viable through gained efficiencies so that it increases the incentive to 
change from conventional tillage to reduced or no-till operation.  This system also reduces the 
number of passes over the fields, which also reduces soil erosion.  There were 66,000 total acres 
treated using the GPS guidance systems from 2009 to 2011.  Eleven new users signed up for this 
technology since 2011. 
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Some Klickitat county producers were able to participate in the low income loan program offered 
by Spokane County Conservation District and convert from conventional to direct seeding 
operations. This program converted a total of 6,650 acres in Klickitat County to direct seeding 
since 2000 (Meagher, 2017). 

EQIP Future Work for Klickitat County: In 2016, Klickitat Conservation District had eight 
applications for addressing wind soil erosion for 3,694 acres.  They funded four of them to treat 
1,847 acres. Two contracts were for mulch till and scheduled for implementation from 2017
2019. The other two contracts were for forage and biomass planting, one of which has been 
completed and certified.  The CD received more applications for 2017.  

AQI Future Work for Klickitat County: FSA added Klickitat County to the AQI list in April 
2017. Klickitat may receive funding for reduced tillage and no till practices under AQI. 
Klickitat County Conservation District plans to reach out to the producers and notify them of 
their eligibility for this program before the next signup in 2018. 

CSP Implementation Status: Based on information provided by USDA-NRCS, there were 
total of 37,661 acres in Benton and 15,136 acres in Klickitat County contracted with CSP 
program in 2015 (Benson, 2017).  However, the USDA-NRCS database doesn’t show the 
specific enhancements for each CSP contract, therefore, it is difficult to identify the specific 
contracted acres with soil erosion enhancements. 

Compliance Audits for NRCS and FSA Conservation Programs: NRCS and FSA programs 
have audit provisions that check whether land owners have properly implemented and 
maintained the conservation practices.  A violation of these provisions can put a producer’s 
eligibility at risk for most NRCS and FSA programs. 

A conservation compliance plan or program specifies the minimum residue cover required to 
protect the soil. USDA Risk Management Agency (RMA), FSA and NRCS require producers 
with HEL have a conservation plan or program. 

NRCS conducts random compliance reviews annually to verify whether the producer has the 
specified amount of surface residue necessary to protect the field from wind erosion.  Producers 
with HEL must agree to plant or produce an agricultural commodity with an NRCS approved 
conservation plan or system to keep substantial reduction of soil loss.  Non-compliance may 
affect eligibility for USDA program benefits (Vilsack, 2014). 

EQIP and CSP Spot Checks: Annually, NRCS spot checks five percent of EQIP or CSP Program 
participants in Washington on their conservation measures implementation.  Therefore, NRCS 
randomly selects 150 to 175 farms in Washington to check against minimum crop residue 
required for soil erosion protection.  The violation rate in Washington is typically one percent per 
year (Habets, 2015). 
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NRCS planners need to have the appropriate authorization (i.e., Job Approval Authority) to issue 
conservation practice design to producers. If producers are found in violation, they have to 
refund benefits with interest. 

CRP Spot Checks: “Nationally selected” spot checks by FSA include a certain percentage of 
CRP contracts. Producers chosen in the national selection process are subject to review for all 
FSA program participation, including CRP.  The state also has its own formula for the number of 
on-the-ground spot checks that each local FSA must complete every year.  The number of CRP 
contracts determines the number of checks.  FSA randomly chooses particular operations to 
check based on the CRP spot check policy (Hamilton, 2014). 

Typically, FSA spot checks about 4.5 percent of CRP contracts in Washington under the 
combined national and state selections (Hamilton, 2014).  FSA contracts with NRCS to make 
sure the residue on the ground meet standards (i.e., have the minimum plant growth and number 
of plant species as directed by the practice standards) before paying on the contract. 

The local FSA uses the Washington CRP Spot Check Worksheet to review grower operations 
with contracts for compliance with the Washington State FSA Committee (STC) policy.  FSA 
documents spot checks conducted based on the national spot check selection process in the 
National Compliance Review Database. 

Questions in the Spot Check Worksheet include:   

 Was an unauthorized crop planted on CRP land? 

 Has there been activity, such as mowing, spraying or burning during primary nesting and 
brood rearing season, if applicable? 

 Has CRP land been used for haystacks, parking or converted to non-ag use? 

 Has there been any unauthorized harvesting of CRP cover, including haying or grazing? 

 Has there been any unauthorized treating of weeds, plants, insects, or other pests? 

 A failure to maintain an acceptable stand of approved cover? 

County FSA offices must spot check and review those producers identified on the national 
producer selection list. However, they may spot check any producer not on the list if they 
identify a reason to question the producer’s compliance with any program provisions (USDA
FSA, 2015). Noncompliance can affect the producer’s FSA program benefits for the current 
year. 

HELC Spot Checks: NRCS offices spot check a nationally selected group of producers each year 
for compliance with HELC requirements.  Growers who plant crops on HEL or other 
environmentally sensitive land in violation of these requirements may have to refund benefits 
and/or pay a penalty. In these cases, growers may lose all benefits or receive reduced benefits 
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for the year(s) when the violation(s) occurred.  FSA and NRCS each determine grower 
compliance for their own programs. 

If FSA or NRCS finds a violation without a ‘good faith effort’ determination, the grower will 
also lose the crop insurance subsidy for the year. 

Benton Clean Air Agency Rules and Polices for Enforcement 

BCAA enforces fugitive rules and policies in Benton County.  The agency has one full-time 
employee dedicated for dust control.  Local planning departments refer construction applicants to 
BCAA for guidance on dust control.  BCAA responds to dust complaints and works with the 
property owner or contractor to mitigate the dust.  BCAA may require a dust control plan under 
certain circumstances and the plan may become part of an enforceable compliance order.  BCAA 
may issue penalties per BCAA rules and policies.  Generally, BCAA promptly resolves dust 
control issues.  BCAA expects contractors to implement practices in the Urban Fugitive Dust 
Policy. If someone observes dust leaving the property due to a violation, BCAA begins 
enforcement actions.  BCAA issued over three hundred dust control warnings and 13 violations 
in 2015; over 250 warnings and 19 violations in 2016 (Priddy, 2017).  BCAA resolved all of the 
warnings and violations in a timely manner. 

Washington State Fugitive Dust rules 

Unpaved roads, construction sites, and tilled land are examples of areas that originate fugitive 
dust. Fugitive dust is a type of fugitive emission.  Washington’s air quality rules in Washington 
Administrative Code (WAC) 173-400-030 and 173-400-040, define fugitive emissions and 
fugitive dust and require that sources take reasonable precautions to prevent dust.  EPA approved 
WAC 173-400-030 and 173-400-040 in Washington’s State Implementation Plan (SIP) prior to 
this exceedance.  

Future work:  
Mitigation Plan for Wallula Maintenance Area: The 2016 EER requires Ecology to develop a 
Mitigation Plan.  This is because the Kennewick monitor had recurring exceedances caused by 
high wind events and is the compliance monitor for the Wallula maintenance area.  

Ecology will develop the mitigation plan to: 

1. Provide public notification and education  
2. Identify, study and implement mitigation measures 
3. Periodically review and evaluate  the mitigation plan  

Ecology will submit the mitigation plan by September 30, 2018 as required by the EER (EPA, 
2016). 
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Ecology finds that prior to and during August 2015 event at Kennewick, there were 
reasonable controls on the anthropogenic sources (agriculture lands in HHH area) that 
contributed to the PM10 exceedance. Therefore, this high wind dust event met the not 
reasonably controllable or preventable criterion. 

3.6 Human Activity Unlikely to Recur or Natural Event 

Based on the 2016 EER, EPA considers high wind dust events natural events in cases where 
windblown dust is entirely from natural undisturbed lands or where all anthropogenic sources are 
reasonably controlled. 

A high wind dust event caused this exceedance was a natural event and the anthropogenic 
sources, agriculture lands, were reasonably controlled as demonstrated in Section 3.4.1 of this 
document. 

Therefore, this high wind dust event met this criterion.  

3.7 Public Notification 

The Exceptional Event Rule requires all States to notify the public promptly whenever an event 
occurs or is reasonably anticipated to occur which may result in the exceedance of an applicable 
air quality standard. The following subsections discuss the early notification of wind events in 
detail. 

3.7.1 Northwest Weather Service Warnings and Advisories 

NWS warnings and advisories provide prediction of high wind dust events and are likely to be 
the first report to reach media for these types of events.  Often radio stations will feature these 
reports as part of the news, particularly when wind speed elevates quickly.  Public Health 
Departments, Local Clean Air Agencies, the Hanford site (for its workers and contractors), and 
Ecology may also issue warnings based on these alerts. 

The NWS Pendleton and Spokane offices issued advisories and warnings before this event.  
Excerpts below (See Appendix C.1 for full advisories and warning): 

Wind Advisory (August 13 2015 11:50 am) (NWS Pendleton, 2015):  “The National 
Weather Service in Pendleton has issued a wind advisory...Which is in effect from 11 
am to 10 pm PDT Friday.  Winds…west 20 to 30 mph with gusts to 40 mph…main 
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concern with the gusty winds will be blowing dust in the Columbia Basin.  Visibility 
may be reduced in areas.” 

Blowing Dust Advisory (August 14, 2015 5:01 am) (NWS Pendleton, 2015):  “The 
National Weather Service in Pendleton has issued a blowing dust advisory…which is in 
effect from 11 am this morning to 10 pm PDT this evening.  The wind advisory has 
been cancelled. Winds…west 25 to 35 mph with gusts up to 50 mph…main concern 
with the gusty winds will be blowing dust in the Columbia Basin and adjacent valleys 
and Blue Mountain Foothills.  The visibility may be reduced in areas to as low as a 
quarter of a mile at times.”  

Dust Storm Warning (August 14, 2015 2:54 pm) (NWS Spokane, 2015):  “The National 
Weather Service in Spokane has issued a Dust Storm Warning…Which is in effect until 
11 pm PDT this evening.  This Blowing Dust Advisory is no longer in effect. 
Winds…southwest 20 to 30 mph with gusts up to 45 mph.  Impacts…blowing dust with 
visibility below one mile will be possible across the Moses Lake area and the upper 
Columbia Basin.” 

3.7.2 Ecology Air Quality Notifications 

Ecology Air Quality Program developed the following methods to provide notification of these 

events to the public (Klickitat County is under Ecology CRO’s jurisdiction): 


Monitoring Website: The Washington State monitoring network system webpage (Ecology, 

2015) contains current air quality conditions.  The public can access this webpage and it features 

monitors with near "real -time" air quality data for a number of monitoring sites throughout the 

state. Each color-coded monitor shows the current local air quality conditions.
 
EPA’s Air Data website (EPA, 2015) has air quality results for filter-based official data, air 

quality statistics, and specific monitor information. 


Ecology Dust Warning Procedure:  Ecology developed a Dust Warning Procedure to use social 
media to notify the public of impending events expected to affect air quality and public health. 
Ecology relies on National Weather Service high wind and hazardous weather outlook warning 
systems to alert the public.  If time allows, Ecology considers issuing warnings to amplify the 
message. 

Ecology updates the Dust Warning Procedure every year and the following summarizes the 
procedure: 
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 Ecology forecasters monitor weather conditions and other organizations’ warnings and 
other staff notifies forecasters. 

 Ecology forecasters evaluate risk of air quality impacts and work with Communications 
Managers at Headquarters. 

	 Ecology Headquarters Communication Managers consider issuing news releases or 
public information statements using social media to alert the public, if time allows before 
an event occurs. 

Ecology CRO sent out a blowing dust tweet for the lower Yakima Valley and Columbia Basin on 
August 14, 2015 (See Figure 35 below). 

Figure 35. Tweet sent by Ecology CRO on August 14, 2015 

Annual News Release and Informational Webpage: In the 2003 NEAP update, Ecology agreed to 
prepare an annual news release that combines wind erosion and a health message, develop a 
windblown dust page for the website, and continue to post air quality data (Ecology, 2003). 
Ecology also committed to post the NEAP and Natural Event documentation.  These documents 
are available through Ecology’s publication site. 

	 The spring 2015 News Releases (See Appendix D.1 for details): 
o	 “Forecast: Dust storms and wildfires ahead for Central and Eastern Washington” 

issued on March 18, 2015. 

	 The informational webpage on outdoor dust is at Ecology’s website (See Appendix D.2.1 
for details). 
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This webpage outlines precautions residents may take to protect themselves during times 
of elevated particulate matter levels and provides a link to the NWS website as well as 
other publications. 

In 2012, Ecology updated the Windblown Dust brochure (See Appendix D.2.2 for details) 
(Ecology, 2012). This describes wind events on the Columbia Plateau and suggests actions to 
minimize exposure if possible, and precautions if you cannot avoid exposure. 

3.7.3 Benton County Notifications 

BCAA staff also monitors meteorological conditions and work closely with local media to 
ensure public notification of potential and actual blowing dust.  Benton County can be subject to 
sudden strong winds, and at times the wind picks up particulate matter and causes a dust storm. 
On a daily or hourly basis as conditions warrant, BCAA keeps alert for the potential for blowing 
dust using weather forecasts and other tools provided by the National Weather Service and 
Washington State University. Agency staff scans the media releases for their notifications when 
conditions warrant. If BCAA determines media are not alerting the public, BCAA issues a press 
release making the public aware of the potential for blowing dust.  As these events can be severe 
and sudden when they do occur, BCAA works with the local media to assure quick and effective 
notification of potential, as well as actual, windblown dust events.  BCAA shares information 
from their daily analysis with Ecology when conditions impact air quality. 

3.8 Flagging and Initial Notification 

Exceedance: Ecology properly documented the exceedance of the 24-hour PM10 NAAQS at 
KENMETA monitor on August 14, 2015. 

Flagging: Ecology flagged the data in EPA’s AQS in June, 2016 to notify EPA that Ecology 
suspected a high wind dust event caused this exceedance. 

Regular Communications: Ecology discussed flagging of this PM10 exceedance in AQS during 
the EPA Region 10 Exceptional Event 4th Annual Meeting on March 10, 2016. Since then, 
Ecology and EPA Region 10 staff engaged in regular communications and determined that this 
exceedance had regulatory significance and Ecology should submit this exceptional event 
demonstration. 

Initial Notification: Ecology notified EPA of its intent to submit this demonstration during the 
EPA Region 10 Exceptional Event 4th Annual Meeting on March 10, 2016 and in periodic 
meetings with EPA thereafter.  Therefore, Ecology met the initial notification requirement. 
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3.9 Public Involvement and Public Comments 

This section will be filled in before final submittal. 
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4 Conclusion 

Ecology asserts that the PM10 exceedance recorded by the KENMETA monitor on August 14, 
2015 qualifies for exclusion under the 2016 Exceptional Event Rule because: 

 This event had sustained high wind speed over the threshold of 25 mph.  

 This demonstration included a narrative conceptual model to describe the event and 
discussed how the emissions from the event led to the exceedance. 

 It was demonstrated that there was a clear causal relationship between the PM10 

exceedance measured in Kennewick on August 14, 2015 and the high wind event.  

	 This demonstration conducted analyses comparing the event-influenced concentration to 
historical concentrations at KENMETA, which supported clear causal relationship 
between the PM10 exceedance and the high wind event. 

 The event was not reasonably controllable or preventable due to the fact that the high 
winds overwhelmed reasonably controlled agricultural sources. 

 This high wind event was a natural event because the anthropogenic sources, agriculture 
lands, were reasonably controlled. 

 Ecology fulfilled all the procedural requirements in the EER. 

Based on the evidence provided in this document, Ecology requests EPA support the exclusion 
of the PM10 exceedances at Kennewick, Metaline monitoring station for August 14, 2015, when 
determining compliance with the PM10 24-hour NAAQS or other regulatory compliance 
purposes by placing a concurrence flag on the data in the Air Quality System. 
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Appendix A	 Regional Information – Geological 
Setting, Climate and Soil 

A.1 Geographic Setting 

Kennewick is located in the Columbia Basin of Washington State and, together with Pasco and 
Richland, comprises the metropolitan area known as the Tri-Cities. 

Figure 36 shows the Washington’s portion of the Columbia Plateau, a 50,000 square mile region 
covering eastern Washington, northeastern Oregon, and the Idaho panhandle. 

Figure 36. Eastern Washington’s Columbia Plateau 

The Columbia Plateau contains one of the driest as well as the most productive rain fed wheat 
regions in the world. The Columbia Plateau, and its irrigated counterpart, the Columbia Basin 
are defined by the U.S. Department of Agriculture as Major Land Resource Areas (Saxton, 
Chandler, & Schilinger, 1999).  
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The Washington portion of the Columbia Plateau includes most of the eastern Washington 
counties. The Washington’s 1998 Natural Event Action Plan (NEAP) identified the priority 
counties (most susceptible to wind erosion) were Adams, Douglas, Franklin, Grant, and Lincoln 
counties (Ecology, 1998). Benton and Walla Walla counties were added during 2003 NEAP 
update, bringing the total of priority counties to seven (Ecology, 2003). 

Klickitat County is also susceptible to wind erosion. Ecology requested USDA-NRCS add 
Klickitat County to the list of counties that are eligible to apply for AQI funding provided by 
USDA-NRCS in the first quarter of 2017. 

Historically, some of the high wind events that caused exceedances came from central and 
northeastern Oregon which are southwest of Kennewick.  This area of Oregon is dominated by 
agricultural activities.  Since Washington does not have authority over Oregon sources, the 
exceptional event demonstrations focused on emission sources in Washington. 

Geographic Area: The Columbia Plateau includes nearly 500 miles of the Columbia River, as 
well as the lower reaches of major tributaries, which include the Snake and Yakima rivers and 
their associated drainage basins. The arid sagebrush steppe and grasslands of the region are 
flanked by moister, predominantly forested, mountainous ecoregions on all sides. 

The Columbia Plateau occupies about 500 square miles in Benton County.  Eastern Klickitat 
County is mostly rolling prairies and high plateau where farming and ranching predominate. 
Upper parts of the Plateau are generally planted in dryland wheat and use a summer fallow 
system; lower parts of the plateau include more irrigated farmland (Kocher, 1916). 

South and west of Kennewick lay by the HHH, a dominant feature of the area.  The HHH rise 
abruptly from the Yakima Valley and then slowly drop to the southeast and gradually slope to 
the Columbia River on the south and the Cascades on the west.  To the west, lay the Rattlesnake 
Hills. 

Figure 37 shows Eastern Washington, including the Tri-Cities, topographical elements and the 
Kennewick monitoring site. 
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  Figure 37. Eastern Washington Overview Map 
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A.2 Climate 

The eastern Washington region is semi-arid desert because it lies in the rain shadow of the 
Cascade Mountains. 

Average annual precipitation in this region ranges from 10 to 12 inches to below 8 inches. About 
60% to 70% of annual precipitation occurs between November and April.  During the summer, 
high pressure systems dominate, which create warm, dry conditions and low relative humidity.  
The mean annual temperature is approximately 48° F, and the frost-free season is about 140 days 
(USDA-NRCS, 1961-1990). 

The terrain coupled with prevailing south and west winds limit local stagnant air pollution by 
ventilating the area. However, this coupling can also produce some extraordinary wind speeds 
and patterns. These winds can produce significant wind erosion events that can impact the Tri-
Cities area with dust from vulnerable agricultural fields and natural areas. 

Figure 38 shows the irrigated and dryland cropping areas and denotes the three average annual 
precipitation zones on the Columbia Plateau (Schillinger, Papendick, & McCool, 2010).  The 
three zones are: 

 Low precipitation –less than 12 inches; 

 Intermediate precipitation  –12 to 18 inches; and 

 High precipitation –18 to 24 inches. 
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Figure 38. Columbia Basin Precipitation Zones 

The areas noted to the southwest of the Tri-Cities, the emission sources of the high wind event, 
fall in the low precipitation zone (Schillinger, Papendick, & McCool, 2010). 

Eastern Klickitat County and Benton County where HHH is located is the driest of the Columbia 
Plateau counties and receives approximately 6 inches of precipitation at a 500-foot elevation and 
about 15 inches at 3,500 feet. Precipitation is generally gentle showers, but can also be light 
snow during the dormant season. 

Benton County and Eastern Klickitat County have both marine and continental characteristics.  It 
is influenced by moist air moving in from the Pacific Ocean and by cold air moving southward 
from Canada.  The weather systems are modified by the Rocky Mountains to the east and north 
and by the Cascade Mountains to the west.  The summers are hot, and the winters are clear, dry 
and cold. Occasional cold snaps late in spring or early in fall can cause extensive damage to 
crops. In summer, the afternoon temperature can reach the nineties, and the nighttime 
temperature falls to about 60° F.  In an average summer, the temperature exceeds 90° on 50 to 60 
days and 100° on 8 to 12 days. The relative humidity ranges from approximately 50 percent at 
sunrise to about 25 percent in the afternoon. 

78 




 

 

 

 
 
  

 

 

 
 

 
 

Drought and lack of precipitation are typically key factors leading into the large dust storms in 
this area. 

A.3 Soils 

The Columbia Plateau soils erode and break up easily since the soil crusting forces are weak. 
The soil type in this region is silty to fine sandy textured, which is reference to dominant particle 
size, and low clay and organic matter content.  These soil characteristics create very weak soil 
structure. The lack of the ability to form clods results in breakdown of the soil into individual 
particles when mechanically disturbed from tillage, planting operations, or traffic.  Soils are the 
most susceptible when soil surface: 

 Is dry, 

 Has no surface vegetative cover and  

 Has been mechanically disturbed. 

These soil characteristics coupled with low precipitation and high temperatures result in very dry 
soils that are highly susceptible to wind erosion.  

Soil Classification and Characteristics 

A survey done by the NRCS in 1971 classified the soils in the Columbia Plateau and the HHH as 
part of the Ritzville-Willis association.  These fine-grained soils are excellent for farming; soils 
that are shallow, stony or steep are used for grazing.  The underlying basalt on the Plateau is up 
to 2 miles (3 km) thick and partially covered by thick loess.  Loess soils are fine -grained, 
windblown deposits, composed mainly of silt-sized particles and can be up to 40 inches deep 
(Rasmussen, 1971). 

Figure 39 below shows that the Ritzville Soil Series (USDA-NRCS, 2014) covers not only 
Benton County but also the areas to the northeast and to the southwest of Kennewick, in 
northeastern Oregon. The darker color denotes a greater density of this soil type.  Benton, Walla 
Walla, Franklin and Adams counties have the greatest density of these soils. 
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Figure 39. Geographic Extent of Ritzville Soils, USDA-NRCS Official Soil Series Descriptions 

The light precipitation in Benton County rarely saturates the soils.  Consequently, the amount of 
clay and other particles that moves downward in the soil is insufficient to form a strong lower 
horizon in the soil profile and therefore, unable to contribute to the stabilization of the soil 
column (Rasmussen, 1971). 

It is well established that the soils on the Columbia Plateau are extremely vulnerable to erosion 
(i.e., highly erodible land or HEL), making it a focus area of the NRCS.  These areas are given 
more weight in ranking systems for grower eligibility for NRCS funding sources to apply soil 
erosion preventative measures. 

Soil Entrainment Mechanisms 

Wind erosion is a dynamic and highly complex process.  In 2003, Ecology evaluated the 
scientific literature in order to refine a workable high wind event definition for an update to the 
Columbia Plateau Natural Event Action Plan (NEAP).  Threshold velocity, gusts, previous 
moisture levels, soil types, crusts, and transport of previously lofted material are all important 
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factors to consider when developing a high wind definition.  Ecology was particularly interested 
to find what wind speeds are sufficient to loft dust into the air (threshold velocity) in the Plateau. 

Ecology’s high wind definition was documented in the NEAP.  Essentially, a high wind event 
can occur when wind entrains and suspends dust and PM10 levels are elevated. Generally, this 
occurs when the hourly wind speed at 10 meters is 18 mph or greater for two or more hours; or 
more than 13 mph for two or more hours when conditions of higher susceptibility to wind 
erosion exists (Ecology, 2003). 

Gusts: Short-term fluctuations contain significant amounts of wind energy not seen when using 
longer-term (hourly) averages (Ecology, 2003).  The long-term mean wind speeds are generally 
much lower than the intermittent short-period gusts which actually produce the dust.  This is 
particularly evident when considering wind speeds associated with meteorological events such as 
thunderstorms, microbursts and fast moving fronts.  Wind speeds measured in five-minute 
increments may show 30-40+ mph gusts.  However, the corresponding hourly average wind 
speed may be as low as 10 mph due to winds calming after the storm passes. 

Precipitation and Soil Surface Stability:  Precipitation prior to high wind events also affects soil 
vulnerability and wind erosion.  Soil moisture is directly related to formation of surface crusts 
and surface crust strengths are related to wind erosion vulnerability. 

If high winds overcome surface crust formation, they generate dust.  The phenomenon of surface 
crust formation is directly related to variations in soil composition and moisture.  The texture of 
a particular soil is determined by the relative amounts of sand, silt or clay in the soil.  Generally, 
soils with high clay content tend to develop a stronger surface crust than soils with low clay 
content. Sandy textured soils such as loamy sands and sandy loam can produce dust virtually 
regardless of moisture content because they do not form strong surface crusts (Ecology, 2003). 
Columbia Plateau soils are very fine and so have a weak surface crust. 
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Appendix B Monitors Information 

The monitoring site that exceeded the standard was Kennewick Metaline Avenue site.  Ecology 
also used the following sites’ meteorological and particulate measurements to evaluate the storm 
path and provide supporting information for exceptional event demonstrations: 

 Bureau of Land Management (BLM) sites  

 Bonneville Power Administration (BPA) sites 

 Hanford Meteorological Station sites, 25 miles NW of Richland, Washington 

 Airports Pasco (KPSC) sites 

 Hermiston (KHRI) sites 

 Spokane (KGEG) sites 

 Oregon Department of Environmental Quality (DEQ) sites 

Data from Washington State monitors can be accessed from Ecology air monitoring sites 
website. All other meteorological data other than that from Ecology’s network can be accessed 
on Utah Meso West site. Oregon DEQ data for the named sites is available through EPA’s Air 
Data interface or registered users can query EPA’s AQS website. 

Kennewick Monitor: The Kennewick, Metaline monitoring site is located in Benton County at 
the Kennewick Skills Center, 5929 W Metaline, Kennewick, WA, (Lat 46.21835, Long 
119.20152). This monitor is a Federal Equivalent Method (FEM) continuous ambient particulate 
Tapered Element Oscillating Microbalance monitor (TEOM) ™, AQS site number 53-005-0002, 
POC 3, and measures midnight-to-midnight 1-hour average PM10 concentrations. Since 2004, 
the site also has meteorological equipment.  This monitor is the official compliance monitor for 
the PM10 Wallula maintenance area. 

BPA and BLM monitors: Four regional meteorological monitoring sites are operated by the BP) 
and the Bureau of Land Management (BLM).  These sites are located in areas of agricultural 
land and open space between 10 and 50 miles from Kennewick.  All sites are shown in the map 
in Figure 40 and listed in Table 10 below. 
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Figure 40. Kennewick area meteorological monitoring stations 

Table 10. Kennewick and surrounding area meteorological stations 

Station 
Abbreviation 

Station Name Location 

KENMETA 
Kennewick -
Metaline 

Kennewick Technical Skills Center, 5929 W. 
Metaline Avenue 
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Station 
Abbreviation 

Station Name Location 

BPKEN 
BPA, 
Kennewick 

On the ridgeline approximately 10 miles SSE 
of KENMETA 

BPHOR 
BPA, Horse 
Heaven Hills 

Approximately 30 miles SW of KENMETA, 
within one mile of the north shore of the 
Columbia River 

JUFW1 
Juniper Dunes 
Wilderness  

20 miles NE of KENMETA 

LIDW Lind 
Near the town of Lind, WA along U.S. 
Highway 395 between Connell and Ritzville, 
approximately 50 miles NNE of KENMETA 

ESCW1 Escure 
Located approximately 50 miles SW of 
Spokane and 80 miles NE of Kennewick 

The BPA’s Kennewick monitor (BPKEN) is located atop a ridgeline approximately 10 miles 
SSE of KENMETA in an area of agricultural land and open space.  At an elevation of 1990 feet, 
it is near the highest point in the segment of Horse Heaven Hills nearest Kennewick, which reach 
approximately 2000 feet at their peak.  This site reports wind speed, wind direction and peak 
wind gust every 5 minutes.  BPKEN is the nearest monitor to the suspected dust entrainment 
area, source area, when high wind comes from southwest direction. 

The BPA’s Horse Heaven Hills Monitor (BPHOR) is located approximately 30 miles southwest 
of KENMETA, within one mile of the north shore of the Columbia River.  Its elevation is 
approximately 500 feet, relative to the elevation of 265 feet at the nearest point on the Columbia 
River. Due to its lower elevation and proximity to the river, this site represents the wind patterns 
through the Columbia River Gorge. 

The Remote Automated Weather Station (RAWS) located within the Juniper Dunes Wilderness 
(JUFW1) preserve is managed by the BLM approximately 20 miles NE of KENMETA at an 
elevation of 1000 feet. The Juniper Dunes Wilderness is an undeveloped open space preserve. 
This site reports instantaneous wind speed and wind direction once per hour as well as the hourly 
maximum wind gust. 

The Lind, WA site (LIDW) is located near the town of Lind, WA along U.S.  Highway 395 
between Connell and Ritzville. It is approximately 50 miles NNE of KENMETA at an elevation 
of 1475 feet in an area of predominantly agricultural land.  The site is operated by the Bureau of 
Reclamation (BLM) and reports maximum wind gust, mean wind speed and mean wind direction 
at 15-minute intervals.  The RAWS site in Escure, Washington is approximately 50 miles SW of 
Spokane and 80 miles NW of Kennewick in a largely agricultural areas.  This site reports 10
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minute average wind speed, once an hour.  This site represents the area between Spokane and 
Kennewick. 

The Lind (LIDW, Juniper Dunes (JUFW1)and Escure (ESCW1) sites are the best available 
meteorological monitoring stations to represent a suspected dust entrainment area along the path 
of the storm for the 10/28/2013 event. 

Airport Monitors: Supporting meteorological information was obtained from the Pasco, Spokane 
and Hermiston airports.  National Weather Service stations at airports typically report two-
minute average wind speed observations near the end of each hour.  Occasionally, multiple two-
minute averages are available within a single hour.  However, true one hour averages are not 
available from these sites. 
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Appendix C August 14, 2015 Supporting Information 

C.1 Weather Forecasts and Warnings 

NWS Pendleton, Wind Advisory, 11:50 am, Aug 13, 2015 

11:50 AM PDT AUG 13, 2015 – NWS, Pendleton 
Your Severe Weather Watches and Warnings 
KENNEWICK, WA 

Your Radar | Current Conditions | 15-Day Forecast 
URGENT - WEATHER MESSAGE 
NATIONAL WEATHER SERVICE PENDLETON OR  
1150 AM PDT THU AUG 13 2015  

...WINDY FRIDAY AFTERNOON AND EVENING WITH AREAS OF BLOWING 

DUST...  


.A LOW PRESSURE SYSTEM AND COLD FRONT WILL MOVE ACROSS THE REGION 

FRIDAY. THIS WILL RESULT IN GUSTY WINDS OVER THE COLUMBIA BASIN.  

AREAS OF BLOWING DUST AND REDUCED VISIBILITY ARE LIKELY. 

...WIND ADVISORY IN EFFECT FROM 11 AM TO 10 PM PDT FRIDAY... 


THE NATIONAL WEATHER SERVICE IN PENDLETON HAS ISSUED A WIND  

ADVISORY...WHICH IS IN EFFECT FROM 11 AM TO 10 PM PDT FRIDAY.  


* WINDS...WEST 20 TO 35 MPH WITH GUSTS TO 40 MPH. 

* TIMING...WINDS WILL INCREASE IN THE MORNING BECOMING STRONG IN 
THE AFTERNOON AND EVENING.  

* IMPACTS...MAIN CONCERN WITH THE GUSTY WINDS WILL BE BLOWING DUST 
IN THE COLUMBIA BASIN. VISIBILITY MAY BE REDUCED IN AREAS. 

PRECAUTIONARY/PREPAREDNESS ACTIONS...  

A WIND ADVISORY MEANS THAT WINDS OF 35 MPH ARE EXPECTED. WINDS  
THIS STRONG CAN MAKE DRIVING DIFFICULT...ESPECIALLY FOR HIGH  
PROFILE VEHICLES. USE EXTRA CAUTION. 

NWS Pendleton, Blowing Dust Advisory, 5:01 AM, Aug 14, 
2015 

5:01 AM PDT FRI AUG 14 2015, NWS Pendleton 

Your Severe Weather Watches and Warnings  
KENNEWICK, WA 
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Your Radar | Current Conditions | 15-Day Forecast 

URGENT - WEATHER MESSAGE 
NATIONAL WEATHER SERVICE PENDLETON OR  
501 AM PDT FRI AUG 14 2015 

...BLOWING DUST ADVISORY THIS AFTERNOON AND EVENING... 

.A LOW PRESSURE SYSTEM AND COLD FRONT WILL MOVE ACROSS THE REGION 
TODAY. THIS WILL RESULT IN GUSTY WINDS OVER THE COLUMBIA BASIN  
WITH AREAS OF BLOWING DUST THAT WILL REDUCE THE VISIBILITY TO 
BETWEEN A QUARTER OF A MILE TO THREE QUARTERS OF A MILE AT TIMES. 
...BLOWING DUST ADVISORY IN EFFECT FROM 11 AM THIS MORNING TO  
10 PM PDT THIS EVENING... 
...WIND ADVISORY IS CANCELLED...) 
THE NATIONAL WEATHER SERVICE IN PENDLETON HAS ISSUED A BLOWING 
DUST ADVISORY...WHICH IS IN EFFECT FROM 11 AM THIS MORNING TO  
10 PM PDT THIS EVENING. THE WIND ADVISORY HAS BEEN CANCELLED.  

* WINDS...WEST 25 TO 35 MPH WITH GUSTS UP TO 50 MPH. 

* TIMING...WINDS WILL INCREASE IN THE MORNING BECOMING STRONG IN 
THE AFTERNOON AND EVENING CAUSING AREAS OF BLOWING DUST WITH 
REDUCED VISIBILITY...ESPECIALLY NEAR FRESH PLOWED FIELDS. 

* IMPACTS...MAIN CONCERN WITH THE GUSTY WINDS WILL BE BLOWING DUST 
IN THE COLUMBIA BASIN AND ADJACENT VALLEYS AND BLUE MOUNTAIN  
FOOTHILLS. THE VISIBILITY MAY BE REDUCED IN AREAS TO AS LOW AS  
A QUARTER OF A MILE AT TIMES. 

PRECAUTIONARY/PREPAREDNESS ACTIONS...  


A BLOWING DUST ADVISORY MEANS THAT BLOWING DUST WILL RESTRICT  

VISIBILITIES. TRAVELERS ARE URGED TO SLOW DOWN AND USE CAUTION.  

&& 

RSC 


NWS Spokane, Dust Storm Warning, 2:54 PM, Aug 14, 2015 

2:54 PM AUG 14, 2015, NWS Spokane 

WWUS76 KOTX 142154 
NPWOTX 

URGENT - WEATHER MESSAGE 
NATIONAL WEATHER SERVICE SPOKANE WA 
254 PM PDT FRI AUG 14 2015 

...STRONG COLD FRONT BRINGS WIND AND AREAS OF BLOWING DUST... 
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.SOUTHWEST WINDS OF 20 TO 30 MPH WITH GUSTS TO 45 MPH HAVE 
DEVELOPED ACROSS MUCH OF EASTERN WASHINGTON AND ARE EXPECTED TO CONTINUE 
THROUGH THE EVENING. AREAS OF BLOWING DUST WAS REPORTED NEAR RITZVILLE. THERE 
IS A HIGH PROBABILITY THAT BLOWING DUST WILL DECREASE VISIBILITIES ACROSS THE 
UPPER COLUMBIA BASIN...THE WATERVILLE PLATEAU...THE WEST PLAINS...AND THE 
WASHINGTON PALOUSE. 

WAZ034-035-150600-
/O.UPG.KOTX.DU.Y.0001.000000T0000Z-150815T0600Z/
/O.NEW.KOTX.DS.W.0001.150814T2154Z-150815T0600Z/
MOSES LAKE AREA-UPPER COLUMBIA BASIN-
254 PM PDT FRI AUG 14 2015 

...DUST STORM WARNING IN EFFECT UNTIL 11 PM PDT THIS EVENING... 

THE NATIONAL WEATHER SERVICE IN SPOKANE HAS ISSUED A DUST STORM 
WARNING...WHICH IS IN EFFECT UNTIL 11 PM PDT THIS EVENING. THE 
BLOWING DUST ADVISORY IS NO LONGER IN EFFECT.11 

* WINDS...SOUTHWEST 20 TO 30 MPH WITH GUSTS UP TO 45 MPH. 

* TIMING...THIS AFTERNOON AND EVENING. 

* LOCATIONS...MOSES LAKE...WARDED...LIND...EPHRATA...RITZVILLE... 
COULEE CITY...WILBUR...ODESSA 

.* IMPACTS...BLOWING DUST WITH VISIBILITY BELOW ONE MILE WILL BE 
POSSIBLE ACROSS THE MOSES LAKE AREA AND THE UPPER COLUMBIA 
BASIN. THIS WILL CREATE HAZARDOUS TRAVEL CONDITIONS...WHICH WILL INCLUDE 

INTERSTATE 90 BETWEEN SPRAGUE AND GEORGE AND ALONG HIGHWAY 2 BETWEEN COULEE 
CITY AND DAVENPORT. POOR VISIBILITY HAS ALREADY BEEN REPORTED ALONG 395 NEAR 
RITZVILLE AND SOUTH TOWARD THE TRI-CITIES. MULTIPLE ACCIDENTS HAVE BEEN 
REPORTED ALONG THIS STRETCH DUE TO THE BLOWING DUST. 

PRECAUTIONARY/PREPAREDNESS ACTIONS... 

A DUST STORM WARNING MEANS SEVERELY LIMITED VISIBILITIES ARE 
EXPECTED WITH BLOWING DUST. TRAVEL COULD BECOME EXTREMELY 
DANGEROUS. PERSONS WITH RESPIRATORY PROBLEMS SHOULD MAKE 
PREPARATIONS TO STAY INDOORS UNTIL THE STORM PASSES. 

WAZ032-033-036-044-150600-
/O.CON.KOTX.DU.Y.0001.000000T0000Z-150815T0600Z/
LOWER GARFIELD AND ASOTIN COUNTIES-WASHINGTON PALOUSE-
SPOKANE AREA-WATERVILLE PLATEAU-
254 PM PDT FRI AUG 14 2015 

11 the advisory was elevated to a warning 
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...BLOWING DUST ADVISORY REMAINS IN EFFECT UNTIL 11 PM PDT THIS EVENING... 

* WINDS...SOUTHWEST 20 TO 30 MPH WITH GUSTS UP TO 45 MPH. 

* TIMING...THIS AFTERNOON AND EVENING. 

* LOCATIONS...WATERVILLE...DAVENPORT...CHENEY...SPOKANE... 
PULLMAN...LACROSSE 

* IMPACTS...VISIBILITIES MAY BE REDUCED TO A MILE OR LESS THIS 
AFTERNOON AND EVENING. MOTORISTS ON INTERSTATE 90...HIGHWAY 2...AND HIGHWAY 

195 SHOULD BE PREPARED FOR AREAS OF POOR VISIBILITY AND GUSTY CROSS WINDS. 

PRECAUTIONARY/PREPAREDNESS ACTIONS... 

A BLOWING DUST ADVISORY MEANS THAT BLOWING DUST WILL RESTRICT 
VISIBILITIES. TRAVELERS ARE URGED TO USE CAUTION. 

NOAA Storm Events Database Event Details, August 14 

National Climatic Data Center Storm Events Database 
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C.2 Climatologist Report 
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August Event Swnmary 
Aver~ August temperatures vrere vrarmer than normal across 
the entire state for the 4th consecutive month. Precipitation, on 
the other hand, was vastly different for the two sides of the 
state: western WA received well above normal for the month 
while eastern WA was drier than usual. O.spite SeaTac Air
port & high ranking compared to precipitation during historical 
Augusts (4th welbest), the rankings fur the reot of western WA 
do not end up being too impressive (Table 1). The temperature 

In this Issue 

August Event Sllmmary ••• 1 
Drought Update ••••..•••••••. 2 
1902 Yacolt Burn ••••.••••••• .3 
Climate Sllmmary ............ 5 

Climate OJttook •••.•••••..••• 7 

ranking• for average August temperature are actually higher, as all lisbed in Table 1 were 
among the top 8 warmest August• fur the selected wesbern \VA locations. Stations in easbern 
WA were also ranked among the top ben wannest August& (e.g., Pullman - 4th, Omak - 6th, 
Wenatchee - 6th). 

The month started out warm, with daily record high temperature• in the upper 80s, 90& and 
1000 around the state on August 1. It wam 't long befure temperature& cooled &tatewi:l.e, how
ever, and cloudier mornings were the rule for ;restern WA. Thunderstorm• were common 
from the 8th through the 14th, and ignited several £re• throughout the state. Daily high tem

Staricm Auguot Rank Auguot Rank Records 
Precipitation Thmp Began 

(inclieo) (.F) 

SeaTac 3.28 
I 

4 l Ell.7 l 4 1946 
~ -~ -- -
Olympia 2.84 6 €6.2 7 1948 

-
~ Qulllayute 4.06 10 2 19€6 

Everett 2.11 16 67.3 8 1894 

Arlington 2.23 20 64.0 6 1923 
-f- - - - -

"HOquiam 1.77 
' 

21 63.3 4 1963 

Bellingham 1.63 22 66.8 4 1949 

Tuhle 1, A"S'"'t total l?'ecipit.otion Nxl t""1dns ("5Cleucliog) Nxl 
August '''"''"Se tempeutute Nxl tanJ.i,,g (deeceucliog), alonsmth 

the period of tecotd fot selected western WA .uuioDS. 

fume IX Issue 9 

perature records "Were set 
in eastern WA on the 12th 
(e.g., Wenatchee - 103°F 
and Omak - 104°F), .and 
then again on the 13th 
(e.g., Spokane Airport -
l00°F). A lightning-oaused 
£re near Chelan started 
overnight on the 13th/14th, 
forcing evacuations of 
hundreds of homes in the 
.area; 21 residences vrere 
destroyed and the £re is 
70% contained at the time 
of this writing. The 
Okanogan Complex £re -
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now the largest fire in state history and only 60% contained - was also started on t:he same day 
and 123 residences and 72 other structures have bee n destroyed. On the west side of the Cas
cades, the thunderstorms o n the 14th were a ssoc iated ,.vith a cold frontal passage, a nd brought 
some heavy rain, especially in the central Puget: Sound region. Daily maximum rainfall 
records were set. at O lympia (0.93") a nd t.he S e attle W eather Forecast. Office (0.90"), but 
there were localized totals well over an inc h. Strong w inds o n that day also cau sed w idespread 
dust storms east of the Cascades. Even stronger winds occurred in eastern WA on t he 2 1st, 
resulting in extreme iire behavior. 

T he large, active fires in ea stern WA produced a great amow1t of smoke , and an air quality 
alert. was issued for all of eas tern WA during the lat.I.er part. of the month. F o r the most part, 
the weather for the remaining two weeks of th e month was typical of summer with warm tem
peratures and little preci pitation, unt il a series of frontal systems impacted the state beginning 
o n the 27t.h , bringing rain and strong winds. The s torm on the 29th caused widespread power 
outages in w este rn WA from broke n limbs and dow ned trees. W ind gusts w ere b etween 40 
and 65 mph in western WA, and mostly in t he 30s and 40s in eastern WA. Lt wa s a very stro ng 
system fort.he time of y ear, and there w ere even t.wo deaths due to falling trees.Bot.ht.he re
cent drought conditions and the summe r foliage on trees likely exaspe rated the damage (see 
article). Daily rainfall records were set at S eaTac Airport (l.28"') and the Seattl.e Weather 

r 'orecast Office (1.28") on the 29th, and then again at SeaTac on the 30t.h (0.40"). Rain even 
fol.I in eastern WA o n the 30th, w ith a s much a s 0.30"' in Spok ane county , th ough totals else
whe re were much less. 

Drought Update 
T hough the recent precipitatio n ha s certainly h e lped the drought situation, especially in we st
ern WA, w e arc by no means in the dear. Despite the wet August , summer precipitation 
d eficits still r each up to 6 " in some parts of west e rn \ ;I/ A and t he increased streamflows a re ex
pec ted t.o be t.empora1y. The S eattle, Everett, and Tacoma utility districts are s till urging vol

untary wate r conservation efforts, for example. Still, the recent prec ipitation in western WA 
has prompted some in-iprovement o n t he U S D rou ght M o nito r for the droug ht designation on 
the O ly mpic Peninsula; the Peninsula is now in "severe drought" as opposed lo "ex treme 
drought ". Sinc e the last ed itio n of th e OWSC new slette r, however, the area of "ex1Teme 
drought" has been expanded to include all of eastern WA due to continued low streamflows, 
little precipitation, and w a rm summer temperatures. OWSC produces a weekly drought. m on
itoring repo rt o n statew ide w eather and hydrological condit io ns a s w ell as droug h t impacts, 
w hich can be re ferenced for mo re d etails. 

lntensiiy: 
DO -AbnOrmaly Dry 
D 1 - Moderate Drought 
02 . 5eYef8 Drought 

- 03. EXtn>me Drought 
- 04 • Exceptlonal Orooght 

Figm•e l: The I. September 2015 edition of the US Drought Monitor 
(http://d1•oughtmonitor.unl .eduD. 
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The Yacolt Burn of 1902 
A message from the State Climatologist 

This summer has included the largest fire (the Okanogan Complex) in WA state history and 
the most ac1·es burned since at Least 2002. The vast majority of w ildfires in WA occ ur east of 
the Cascade Range c rest but that is not the only part of state that can face a serious threat. In 
partic ular, prior to 2014, the largest fire in state history burned on the west flank of Cascades, 
the so-cal.led Yacolt Burn of Septembe1· 1902, which burned over 238,000 a cres. There was 
little capability to fight Large w ildfires at that time, and the property damages and Loss of Life 
w ere exacerbated by the lack of reliable communication. On the other band, tbe weather gen
erally plays a critical role in severe fires in the Pacific Northwest (Gedalof et al. 2005) and it 
appears the Yacolt Burn was no exception. Our objective here is to briefly summarize condi
tions during the Yacolt Burn and d etermine how often similar conditions have arisen in recent 
decades. 

The histo1y of the Yacolt Burn is not foUy known. It appears t hat the first fires may have b e
guu in Oregou on 8 S eptembe r, with e mbers crossiug the Columbia into Washwgtou state. 
Another fire sta.rted a day or two later near Stevenson, WA in t he Columbia River gorge. It 
definitely seems that there w ere multiple points of iguition wit h separate fires m ergi.ug iuto the 
conflagra.tion. More detail on the Yacolt Burn is available at the following websites, among 
others: Clark County Government and History Link. 

The temperatures in the region of interest were a b normally warm but not e."-1:remely hot be
fore a n d during· tbe fu·e . The maximum temperatures from three nearby station s, Centralia 
and Vancouver, VvA and H ood River, OR during the first 12 days of month w e re typically in 
t he 80s or 6 to 8° F ab ove normal, and no daily records were set. The historical accounts of 
this event g enerally include mention of strong east winds, and one d escription used the t erm 
"devil wind from eastern Washingt on". Because of the probable importance of the ea.st winds 

to the severicy of the Yacolt Buro, b ere w e will focus on that aspect of t he regional weathe r 
conditions. 

The NCEP 20th Century Reanalysi.s is used to document the regional flow at 8 50 hPa for the 

Yacolt Burn, aud to ide ntifY other stwug easterly events in the ireceut record (back to late 
1940s). This product has a. coarse spatial resolution and cannot be used to specify details in 
t he specific location of the fire. Pres umably it is s uitable for comparing regional aspects of the 
circulation during the Yacolt Burn with similar events in the historical record. The distribu
tion of mean 850 hPa geopotential height (Z) for the 3 day s of 9-11 Sept 1902 is shown in 
Figure 2. This patte1•n was associated with a mean ea.stedy wind of - 5 m/s i.u the general re
gion of the ftre . Thel·e was also a t h e rmally -induced ti:ough of Low sea Level pressure (SLP) at 

the coast (not shown); a hint of this feat11re is in the 850 hPa Z map included here. 

As indicated above, the zoual winds at 850 hPa as:e used to asce11:ain whe n cooditious compa
rable t o those of the Ya.colt Burn hav e occurred in recent decades. Specifically, 3-day average 
values of the zonal winds (U) at 850 hPa in SW \.VA w ere computed during tbe p eriod of 15 
August through 15 September for t he years 1948 through 2014 in the region of the Yacolt fu·e. 

Volume IX Issue 9 
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"" 
""' 
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.,. 

""' ,, .. 135W 132.W 129W 126111 12~W 120W 117W 

850mb Geopo~j~t76i He~~h~)~{ 1g~mposi te Meon 

1490 1510 1530 1550 1570 1590 

Figure 2: The 850 hPa geopotential heights (Z) for 9-
11September1902 from the NCEP 20th Century 

Reanalysis. 

Date 850hPa 500 hPa 1000 hPa 
U (mis) Z (m) Temperature 

(OC) 

10 Sept 1902 -5 5910 27 

8 Sept 1948 -4 5870 2.) 

5Sept1949 -4 5860 27 

14Sept 1951 -4 5870 26 

8 Sept 1960 -4.5 5880 21 

12 Sept 1961 -4.5 5780 24 

24Aug1966 -4 5850 26 

14 Sept 1967 -6 5860 22 

12 Sept 1988 -5 5890 22 

8 Sept 1989 -4 5880 2.) 

12 Sept 2014 -5 5840 20 

Table 2: The historical cases of strong 850 hPa zonal 
winds during August 15 to September 15. Note: The 

850 hPa U and 1000 hPa T refer to the region of 
southwest WA in the vicinity of the Yacolt Burn; the 
500 hPa Z refers to the maximum Z at the axis of the 

ridge (typical ly west of the coastline). 

Volume IX Issue 9 

The 3-day periods with the 10 strong
est mean easterly ilow were examined 
individually. Table 2 itemizes the dates 
of these events, and approximate val
ues for the 3-day means of the eas terly 
A ow (U) at 850 h Pa, peak magnitude 
of 500 hPa ridge (Z), and 1000 hPa 
air temperature . 

The cases identified on the basis of 850 
hPa zonal w inds can give insight into 
the conditions present during the Ya
colt Burn. The atmospheric conditions 
during Yacolt Burn were more ex
treme than might be supposed based 
on surface air temperatures alone. 
There was one event found since the 
late 1940s with s tronger east winds al 
the 850 hPa level ( 14 Sept 1967), but 
this case also included more moderate 
air temperatures. Our selection 
process revealed that strong easterlies 
arc much more likely in early Sep
tember than in late August. While 
temperatures are cooling off this time 
of y ear on average, the increased like
lihood of w inds promoting the growth 
of fues, and in many cases the contin
ued drying of the landscape. may 
make early September the period of 
greatest fire threat west of the Cas
cade crest. Perhaps the rain we are 
receiving from the end of Aug ust into 
September 2015 is especially timely. 

Reference: 
Gedalof, Z ., D .L. Peter son and N.J. 
Mantua (2005): Atmosph eric, climatic 
and ecological controls on extreme 
w ildfire years in the northwestern 
United States. &of.n.91i:a!Applimllo1t.J. 
15: 154-174. 
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Climate Swnmaiy 
Mean mcmthly August temperatures were warmer than normal throughout the entire state, 
but the anomalies are not as large in magnitude as previous months this summer. &cording to 
the map &om the High Plains Regional C'l.irnate Center, aver a@ August temperatures were 
between 2 and 4°F above normal for most of the state. A few of the lo:Jations in listed in Table 
3 were closer to normal, with Omak and Pasco only 1.2 and l.0°F above normal, respectively. 
The smoke in the furmer location may have been dense enough to limit solar heating. 

Total August precipitation was drastbally d iffurent for the two halves of WA State: western 
WA received well above normal precipitation, with values exceeding 300% of normal, while 
eastern WA remained much drier than normal, receiving less than half of typical August pre
cipitation. Hanford vras a dry spot, and didn't receive any precipitation during the month. 
Wenatchee and Pasco only received 10 and 11 % of normal precipitation, respectively. Mean
while, two perio:!s of heavy rain in western WA during the month brought totals to over 300% 
of normal at Olympia, Seattle, and the eastern Olympic Peninsula. The rest of western WA 
received between 130 and 300% of normal August precipitation. 

Temperature (°F) 

-10 -8 -6 -4 -2 0 € 8 10 

Preoipitation (%) 

5 25 50 70 90 100 110 130 150 200 300 

1Utg161t kmptralur< ("F') 3rparllinfrontnormal (rop) an3 pruipiJalron % ef fll>rmal (boltom). 
(!Ij#P/,,U,., &¢umal ClUnal,, Cwv: rda/i.,, lo lb.19tl1-2010 n.o,,.uJ). 
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Mean Temperature (0 F) Precipitation (inches) 

Average Norr.nal Departure Total Normal Percent of 
from Normal Normal 

Western Washington 

Olympia 66.2 64.1 2. 1 2.84 0.94 302 

Seat-tle WFO 68.4 66.5 1.9 2.70 0.97 278 

SeaTac AP 68.7 66. l 2.6 3.28 0.88 372 

Quillayute 62.8 59.6 32 4.05 2.49 163 

Hoqoiarn 63.3 60.6 2.7 l..77 1.31 .135 

Bellingham AP 64.5 65.8 33 1.53 1.23 124 

Vancouver AP 71.2 69.2 2.0 0.55 0.77 71 

Eastern Washington 

Spokane AP 72.5 69.3 3.2 0.18 0.59 31 

Vle natcbee 76.9 73.5 3.4 0.02 0.20 JO 

Omak 73.6 72.4 1.2 0.17 0.49 35 

Pullman AP 67.8 65.7 2.1 0.15 0.63 24 

Ephrata 75.2 72.9 2.3 0.09 0.19 47 

Pasco AP 73.8 72.8 1.0 0.03 0.27 11 

H1wford 77.9 75.8 2.1 0 0.18 0 

Table 3: August 2015 climate summaries for locations a.ro,md \Vashington with a. climate nonnaJ 
base.line of 1981-2010. Note that the VaiJcouver Pearson Airport and Seattle WFO 1981-2010 

normals involved usi.ng surrounding stations in NCDC's new normal release, as records for these 
8t8-tion be~--1 in 1998 <.lnd 1986, respe<:tive.ly. M denotes mis.sing d!J!t).l.. 
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Climate Outlook 
El Nino i.e .Ji- OD.d woll in tb.t> tropio.al P"'°iAo, ond <:.o.s."urf.wo tom.poro.biro (SST) dDOm.ke 

in,,.,.,},, of ck,. Nino moni.torU:i.g rogiont. .uo .J.o·~ norm.J. dOoordmg to tho Olim.,.te. Prodiot:ion 
Oontor CCPC>. Tb woo11y.SST .mom.oke 011»~d 2°0i:a. dio ooDt:r.J~ od.<t.torn .,.qu.:itorUi.l 

P<»i&o .:m.d tbt.i:> .momd.~t. k'Yl> poRiotod o'Wr tho kc:.t 4 woo~<:.«. woll Tho "&l Nino Advioo
ry" roko:.od OD 6 i'V'L=-ob. i.o otill m ofFoot. Tbro :,(,.,bout d.90o/o oboo tb.at &l Nino oonditiono 
will oontia.ut> throua-b. ~:ct wi.o.tor (2015-16), ~ :mot.t ENS 0 moklo b..:JM> tb NiD.o3.4 
4'QOm.c:Jy "t:sying .J, 0- 1 ° 0. 

Tb CPO o:.oci.'-On.J oudool: for Soptom.'bor ~ o.Jlia6 for inorodc.->d oh.moo-:. of o.'bo- norm.J 
tom.pordl:uroo o~wido. Soptom.'bor prooipitotioz:i. ii:. moro unool't4i:a.: tb.oro .:sro oqu.J ob..:u:iooo 

th.:i.t dioro will 'bo 'bolow, oqu.cJ to, or .J.o'W norau:J prooipi.t.d.tion for mo1:.tof ~ t.tdtb . In otb,r 
wordo, odOh outoo~ i.o "-O~od .:s.33o/o ohd:ICloo of ooourring. Tho oddo of bolow DOrm.ol pro
oipitat:l.on ozo oliahdy okvo.tc.d for tb c:.outb.orn portion ofda.o oi;c,.te.. 

Tb Sopt<:>mbor-Ootobor-No'V'>mbor (SON) CPO outlool: i~ o.J~ for hia-hor dido. norm.J 
tomportd:ur">~~t.:ctowido, with tb.o odd~ ofw41'm•r t<:>m.poral:uro~ o:.:ooodia8'60o/o ~r tho 'l'l'O~tbrD 
two-d:iird~ of d:io ~tdt<>. For prooipitdtiou, d:ioro :u'b hia-hor oboo~ ofbolow norm..J prooipito:
tiou for tho ontiro ~t::i.to . 

~ 
~\ 

\ 

8Gpt.c:mhsr-Octo6v-Novt;mh41' oull.ookfor tGn'lptJ"4hlrs ('4ft) o.nVpnclptb:I.tlon. (ref/ht) fl't)nl thG 
CPO. 
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C.3 Ecology Burn Decision 

Click here to access Burn Zone maps. 
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 Ecology Eastern Regional Office 
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FORECAST: 

Adams 

notes: 

Asotin 

notes: 

Columbia 

notes: 

Zone 11: 

notes: 

Zone 12: 

notes: 

Zone 13: 

notes: 

Franklin 

notes: 

Zone 51: 

notes: 
Zone 52: 

notes: 

Zone 53: 

notes: 

Garfield 

notes: 

Grant 

notes: 

Zone 41: 

notes: 

Zone 42: 

notes: 

Zone 43: 

notes: 

Lincoln 

notes: 

Stevens 

notes: 

&P. Ore ille 

notes: 

Walla Walla 

Forecasted winds should lighten up a bit but e levated monitor readings w ill most 

like ly limit burning. Expect very limited to no burning on Saturday. 

NO BURN 

Red Flag Warning 

NO BURN 

- County Fire Safety Bum Ban 

NO BURN 

- County Fire Safely Bum Tum 

NO BURN 

Red Flag Warning 

NO BURN 

- County Fire Safety Bum Ban 

NO BURN 
Red Flag Warning 

NO BURN 

Red Flag Warning 

NO BURN 

- County Fire Safety Bum Bcm 

NO BURN 

- County Fire Safety Bum Ban 

NO BURN 
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 Ecology Central Regional Office 

There was a burn call “No Burn until Further Notice” issued on June 24, 2015.  No burn call was 
issued until October 1, 2015. 
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Decision For: Wednesday, June 24, 2015 


Daily Notes: NO BURN, until further notice
 
https://fortress.wa.gov/ecy/enviwa/Default.htm for ambient air quality monitoring information in 

your area and Follow burn bans @ http://waburnbans.net 


Standard Notes: Customers can also get the Daily Burn Decision information by calling 1-800
406-5322. If a recording is listed as CALL IN, permit holders need to contact Ecology in 

Yakima at 509-575-2490, Mon-Fri from 8-5 to get scheduled for a burn decision. (NOTE: calling 

575-2490 outside of M-F 8-5 will reach Wash Dept. of Emergency Mngt. who cannot help with 

burn call issues). 

Please plan ahead, Daily Burn Decisions are based on local weather conditions and local 

pollution levels.
 
Winds are indicated by direction the wind is coming from (i.e.: if you face in the direction listed, 

the wind would be blowing in your face) 


Air authorities: http://www.ecy.wa.gov/programs/air/local.html
 

Subscription: For subscription services to Central Regions Daily Burn Decision you must go to: 

http://listserv.wa.gov/cgi-bin/wa?SUBED1=BURN-DECISION-CRO&A=1 

For subscription services to Eastern Regions Daily Burn Decision you must go to: 

http://listserv.wa.gov/cgi-bin/wa?SUBED1=AG-BURN-DECISION-ERO&A=1 


Questions about the daily burn decision?  Call (509) 575-2490 and ask for the smoke manager on 

duty. 


For Agricultural & Outdoor Burning Questions In: 

Spokane (509) 477-4727, Benton (509) 943-3396 or Yakima (509) 834-2050 (all local air 

authorities)
 
Okanogan, Chelan, Douglas, Kittitas, or Klickitat: (509) 575-2490 (Ecology, Yakima office) 

CRO 

Eastern Washington counties not listed: (509) 329-3400 (Ecology, Spokane office) ERO 


Tomorrows Forecast: Burn bans in place Region wide.  In addition, Dept. of Natural Resources 

and other land management agencies have burn bans within their jurisdiction. 


Okanogan No Burn, See Notes 

notes: Fire Safety Burn Ban:  Permit holders in burn ban counties need permission from the fire 

district to burn under pest infestation circumstances.  In these cases, call Ecology before 10:30 

am for permission to burn.  If you have any questions please contact Ecology at (509) 575-2490. 
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Chelan No Burn, See Notes 
notes: Fire Safety Burn Ban: Permit holders in burn ban counties need permission from the fire 
district to burn under pest infestation circumstances.  In these cases, call Ecology before 10:30 
am for permission to burn.  If you have any questions please contact Ecology at (509) 575-2490. 

Douglas No Burn, See Notes 
notes: Fire Safety Burn Ban: Permit holders in burn ban counties need permission from the fire 
district to burn under pest infestation circumstances.  In these cases, call Ecology before 10:30 
am for permission to burn.  If you have any questions please contact Ecology at (509) 575-2490. 

Kittitas No Burn, See Notes 
notes: Fire Safety Burn Ban:  Permit holders in burn ban counties need permission from the fire 
district to burn under pest infestation circumstances.  In these cases, call Ecology before 10:30 
am for permission to burn.  If you have any questions please contact Ecology at (509) 575-2490. 

Klickitat No Burn, See Notes 
notes: Fire Safety Burn Ban: Permit holders in burn ban counties need permission from the fire 
district to burn under pest infestation circumstances. In these cases, call Ecology before 10:30 am 
for permission to burn.  If you have any questions please contact Ecology at (509) 575-2490. 
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C.4 Media Reports 

KHQ Web Story, August 14, 2015, 2:30 PM 
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NWS Slide for Top Ten Weather Events, #5 Dust Storm: 
August 14 

wrh.noaa.gov/otx/ 
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C.5  Wildfire Information 

The wildfire information is obtained from Incident Information System. 
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Cougar Creek Wildfire 
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lnciWeb the Incident Information System: Cougar Creek Page 2 of2 

Total Personnel 

Size 

Percent of Perimeter Contained 

Estimated Containment Date 

Fuets lnYolved 

Significant Events 

Outlook 

Planned Actions 

Projected Incident Activity 

Re.narks 

C1.11TIH1tWeather 

Weather Concerns 

53,523Acres 

97% 

Tuesday Septetl'ber 15th, 2015 a ~rm:. 12:00 AM 

TirrtJer (itter ard understory), IM;Jht IOgging slash, tal 17a$$. Extens"e bug k:iled ti rrtier i'I portions Ci fire 

Mi'limal, Smoklerilg, Creel'.lng. Minmal surface spread due to high relativ e huTidly and cloud cover 

Today f1refM;Jhte rswil continue moppi"lg up and in'lJrovng the strength of ex:istini;-i cortaiinment Ines. Crews are atso 
focused on corrpeting a smal porti cri Of cort<i'nmert lhe on the north end of the fire in an area of heavy fuels and targe 
tirrber 

t-kl fawardtire spread is ex:pected. Fi'e is expected to bum in the pockets ct the interilr islands. 

Type Ill Managemert team Joe Wy<it wil work with the outgoing team to ex:change crucial information, strateg ize and 
transfer key l()Ji stica1 needs toda,- . Official t ransition to the newteam\11111 occur Wednesday morning at 6:00 AM . 

Firefighterscontirne t o focus on rrq>-up am stiipression repair on al divisions of t he fire toda,-. The warmer weather is 
aiidtig fi'efigtters in klcati rg aid extingJiShng hei spotswithi'l t he cC11tai rrnent lines. redi.x: in g all( th real to the l ne 

~\ , . 
• . 'I ......... 

Content posted to this website is for information pwposes only. 

https://inciweb.nwcg.gov/incident/4484/ 4/19/2017 
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County Line 2 Wildfire 
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InciWeb the Incident Information System: County Line 2 Fire Page 2 of2 

Projected Incident Activity 

C..-rent Weather 

Weather Concerns 

12hours: No !J'Oi't'l:h expected on the north edge, lack of IR makes I d lficul to know amount of heat left on that si:te 
Patra status. A s the fire activity continues to be rrilimal the fire-li'le w~I be greatly reinforced contained at the west end 
d S h l ake canyon, Mirlmal fire behavior today ""'Ill creepilg and smolderllg behavior 

24hol..l's: Backtlg and creepiniJ f i'e iS ecpected to continue in the Shilike C~on. crewswll conl irt.1e to use roads to 
check t he fire and build direct li1e. Wrth sl~htly cooler 'ft'E!alher and decreased fi'e activity the potential fo r spotting should 
remain low. 

48hot.rs: same as 24 hOurs. 
nhol.l's: same as 48 OOurs 

Articipated ater 72 hours: same urtl containment 

5 x Type 2 crews are an essential need fort he Type 3 organ~ation to replace crews that are timi'lg out 

Terri>eratureswere il the ~per 50 degree ramJe across the fire a rea t oday with rel<tiie hurridity n the '-'=1Per 50's_ 
Westertr" wTlds 3-8 f'Tllh wth i gtt ran. Thursda,", leO'llerali..res in the 60's. wth relati\le hlSl'idly between 30-40 percerl 
Westwirxis 4-7 mph gusting to 15 Ol)h. Extended focecast calls for a chance of stiowers and t tl.Jnderstocm activly, 
slgtttr' coder. 

Content posted to this wOOsite is for information purposes only. 

https://inci we b.nwcg. gov/incident/ 45 33/ 4/19/2017 
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Highway 8 Wildfire 
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C.6 Governor Declaration of Statewide Drought 
Emergency 
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C.7 Tri-City Herald News Report – 2015 Drought 
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2015 drought damage much worse than expected I Tri-City Herald Page 2 of 6 

"There are all these ripple effects from the drought that our analysis can't catch, 

like dollars spent in stores or land not purchased, trucks not bought or equipment 

not maintained,'' said Kelly McLain, lead author of the report and a state 

Department of Agriculture scientist. "In a state that produces 300 commodities, it's 

hard to determine all the drought effects." 

ADVERTISING 

IT'S 

d~ 

McLain and others in agriculture are worried that a recent winter season with 

adequate, if not above average, snowpack levels could erase the memory of those 

millions of dollars lost. And, that would be a mistake, they say. 

Rapid snowmelt, high temperatures and one of the driest years on record hit 

growers, especially those with junior water rights, especially hard in 2015 as they 

scrambled to recover profits from lower yields and lower-quality fruit. Growers, 

water management officials and legislators need to keep the tough lessons of 

drought years front of mind even when water is more bountiful , experts say. 

The planning that happens in years with healthy water levels helps to prevent losses 

similar to those growers experienced in 2015, said Washington Tree Fruit 

Association president Jon DeVaney. 

"Water management infrastructure is o0of those issues that when (a drought) is 

happening you rea lize it's hugely important, but then it's easy to forget about it and 

move on to other problems," DeVaney said. 

http://www.tri-cityherald.com/news!local/article 14909 2044 .html 5/8/201 7 
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2015 drought damage much worse than expected I Tri-City Herald Page 3 of 6 

The analysis, released in Febmary- more than a year after the drought - comes at 

a perfect time to serve as motivation for increased investment in irrigation, such as 

through the Yakima River Basin Water Enhancement Project, which aims to 

improve river flows, habitat and fish passages in addition to increasing water 

storage. 

"This shows that drought has a significant cost to the local, regional and national 

economies and is exactly why we need to make some investment in the water 

management infrastructure to ensure we can provide a reliable supply for all uses 

so that our economy will do well," DeVaney said. 

Efforts to ensure a reliable water supply during drought conditions are already 

underway. For example, the Depaiiment of Agriculture has already started planning 

its future drought response based on findings from the study, McLain said. That 

plan includes mobilizing emergency drought permitting, which allows irrigators who 

get surface water to have access to groundwater, and also includes declaring the 

drought earlier. 

But new plans can only be made as long as the department continues to track crop 

and related losses each year there is a drought. 

"It gives us some perspective about how bad the droughts are and enables us to 

form contingency plans because we're able to determine what resources we need," 

McLaiin said. "It,s only as relevant as the last data point collected." 

The 2015 study allows the agency to devise drought plans, but continued study in 

successive drought years is needed to determine effectiveness. 

In the future, McLain wants to spend more time verifying crop prices with growers, 

such as the Washington Tree Fruit Association and the Washington Wine Growers, 

to ensure loss estimates are as accurate as possible. 

"It's hard with 300 commodity groups in the state, but I think some of that 

verification work could be done and be valuable to the process," she said. 

No matter the changes made, it's impossible to fully quantify the impact droughts. 

have on communities. 
0 

For instance, because of the 2015 drought, some trees still aren't producing the 

same amount of frillit they were in previous years - the study simply can't measure 

those and other long-term effects. 

http://www. tri-cit yherald.com/news/I ocal/ a11ic le J 49092044.htm 1 5/8/20 l 7 
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2015 drought damage much worse than expected I Tri-City Herald Page 4 of 6 

"It will always be hard to track what the actual losses are from something like a 

drought because you try to take into account choices people make in response to 

it," DeVaney said. "In the end, getting the exact number is less important than just 

showing there is a large cost in drought, no matter what that cost is." 

SUGGESTED FOR YOU 

O COMMENTS v 

SPONSORED CONTENT 

Life of a Kumari Goddess: The Y<Ong Girls Whose Feet 
Never Touch Ground 
BY BROADLY 

http://www.tri-cityherald.com/news!local/article 14909 2044 .html 5/8/201 7 
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Appendix D Public Notification 

D.1 The spring 2015 News Releases 
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Forecast: Dust storms and wildfires ahead for Central and Eastern Washington 
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Dust storm advisory for Tri Cities 
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D.2 Ecology Outdoor Dust Website and Brochure 

Ecology Outdoor Dust Website 
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Windblown & Construction Dust Infonnation 

• 6tc>nehitl$. 

• CS'W!• . 
• Ht(l(ldl$ta$4. 
• Allet'(llc: reectiM'S. 
• Other se<lous conditions that ain lead to death. 

What you can do 

Sreathhg too much dist canpotentldly l'\erm.enyone. However, the foUowaig gr04?Sare at the highest rtsk: 

• Il\f&"lt$, chlld'en, teens. ttie elOOtly, and ~t women. 
• ~I• with osthr'no, br¢nehitlti trni.*ly~ 04' otMr respi'at<>ry con::llUOns. 
• ~le with heert d!Se~. 
• Healthy ad.Jlts woc1<1ng er exercklng outdoors (for example, agrkulb..ral workers. construction wcrkers, and n.nners). 

How to protect voursel f (Ind others 
Shot small Mt ~tlclos «• tho most t\otmf\I~ tho bost ~Ion is slrrol¥ to 81/0ld 001no outsldo ~ Chet• IS a lot of dust In thit .•. 
[( yru must oo cut 

• Spend as litde ttne OVl'Side as posSlble 
• Avoid herd extrcl$ 
• Wtor .,.....,. tv~ or <XWtring ovor y0$ l'W)M ~mouth 

• s~no ovt of•"" of cl.1st. 
• ~ drlvhQ, bt olttt f0< tuddon chO"IQt'S In v1$1bllity a"ld i:>u11 ov..- If y()..I ho,,. trouble soelng. 

O\Jst stonn warnings and notices 
Sometimes it's pogs.ble to know that a dust storm may OCOJr. Most c:Mt storms~ In ttie ~no°' ran. beea..se or a corrblMtlen 
o f high winds, dry weather oondlUons, a"ld ...-ioove<ed fletds. The National ~thet Service arn:>unces hlg"I whd w¥nlngs. so you 
k;M;ol O(J'W$ mllf be d:>le to w~n VQ4J n ~.once when ccnclltlon5 «9 rt>e for e 0-.lit itorm. You can ~ l..Q to t«JilVe wt91osii 
Emergency Alerts about ti.1ghwindwa-n1ngsfrom the National Weather Servce(\11~t hrm·u- - arm- 2wt5•hyf!he fe< more 
nfQr~tlcn). The biit thtlo to do ti ~w{Jyt be pr~ect. 

How lO Prct>al"C for Ousl Stonns 
wndblown OJ!t CM't ~ compl~ly CCt'ltrOled Ot evoleltd, but ~e «e ~e thi'IQ$ you C:O"I dO to ptoteict vosse:tr dthg o rust 
stotm. Be rMdy to stey Inside end dose yo.s wh(b.Ns, vws., and docn. ardplug d"ef\s. 1'voo !\eve ellerQlese< bteathi\gl)l'obl«ns, 
de y<:u heolth cere provider Ot IOC&I hNlth d<i>O'trnMt whot tMy recomrntl"ld. If U'lt'f *-'OQtst ~i'IO o motk 6..r'hg o OAt st Olm, 
buy SOrTlQ and keep them on hand. If Mt IS a Se'louS hQal!tl ptOblem fer you, ytxl health e:a-e provi<k!t' may adllise yoo to be r&tdy 
to IMve the a-ea during e d...lst stam. 

Reduce VCK11· Risk from Oust Storms 
Thor• o-• tQfne thhgs we con do to pftver'I( wt'd)bwn <'At; bvt .... 41"1 °"'best offortS ocin be ovctrwhelmtd by dr~t O"'ld hiQh 
wlndS. fO"mer~ prevent and r~ du~ by USinO It"!!$ htM$1v~ till ho 1'n!th0d$ and Pkntho cover O'oPS thot hold the SOii h l)leee:. 
Oust oontrols «construction sites Include working In phases to mlnhilze the a-no..nt of ex.posed la-Id area, and using rust 
~ts or gro~1 on bore gro..ind. Contact 'fO'tS loed <:14«"1 oi" egoncy o- dty 0t cCIU"lty pl«"nlng dCPortm9lt If tncrt IS o O..st 
!Yob~ h yCAX area. Sig O.Js.t storms ca-.'t be prevented, but throughout WW'llngton, Ecology b"'ld CA.¥ p.rtners monitor air QU&lity to 
m~e ¥nounts of pollutlOn n thee.-. This helps plnpOlnt o-ees with kovel$ of pollutton thet could c.euse heetth problems w we can 
w«k tow.afd tedl.JCll"(I arid <Xll'\trOllhg pollltion. 

Dust Management 

&:dogy monitors the o~ for dust h m¥\y a-eas ol wm1ngton. Monitors track IJJr quellty to find wt If arMS meet Mtlonel ambient air 
-llty SWl<lo'ds(NAAQS). 

~ b"'I exceptlc::nal avent. Yee e tN..l'ldetste<m, causes fhQ pa-tide poUJtkn to e1Ceeed the federal at' pollution st.Mdards EooloQv 
r~ts thlS to «he Envlrcnmtntol ProtodiOn AQMCy, 

Others Who Help Manage Oust 
~I (/(1YlfM"ltnt:s. lhe f;'lvi'(nr'l'ttl"IUll Protoct.IOl"I A9tf'lCY O"'ld ~ 41te alto ptlr'l of men.aging ovt<k>OI' clvS': 

• Loe~ !'?r poc!~ en<t C.lty Pl¥W"lln0 dePO'tment:s enfcrc.e f\llii:i thot reQVire dust c.cntrol. 
• The feda-el Cleen Air Act requires EPA to re'\'1ew NAAQS (stenderds) every 5 Ye.¥S to melce 9.ll'e the stenda-ds protect Mi~ 

heofth ond the en"''°Cl"ment. The sttnc:Wcts must protect orOl.OS of people who .-e mQSt ot risk from 01r pollution. 
• Fa-mers heb by ushg vol.Jnta-y practices th« st.ebllze their Aelds to preserve goll Md keep ~t from leevhg their f«ms. See 

N Ql'ICQI Bf:.()110:: Cm:;ery,;w C::ery lcP 

Outdoor OoSl categorie-s 
Ovst iS «t(tQOl'IZtd VlrM wo'(S: 

I . Wlncl:>lownd.Jit 
• Tlli.d, ....,_od, end follow fe<m fitlds 
• Not.,..dor-.,sc:l.l'hghl~whdl 

2. ConwuctlQn dU$t 

• \/1t11lt work 1$ vndttw"Y 
• Clt$"ed «lCi voeo"lt IO"ld 

3. Fvoit~e OJ$t; 

• PbVtd Md 1,1'\l)Ovtd roods 
• ACtivititS on vot«lt b"ICI or distl.tbOd ~cos 
• l..h"°"od -"'O lots end QqJIQm""t Y¥ds 
• Mllita-y trdnlng exercis..s 

Exceptional Events 

An oxceptl<inel .,,.....t IS on~ or ~\l'dt)'·OCX1$rlno t vont l:hot c.ot'I efftct olr QuOlity, but ~t be reosond:>ly <:OntrOll.ed. U\dec' 
oi" pollution lows. t xc($)tion&I tvMts o-e ~lot<x'I d&MtlY thO"I olhtr SOU'Cts or oi" pollution. For txa'Y'4)1., 1r 4 it«m C4USts 

http://www.ecy.wa.gov/programs/air/other/Windblown_dust_infonnation.htm 

Page 2 of3 
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Ecology Windblown Dust brochure 
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Vlfh~ i~ w,ndt:l.J\.111 Ju .t ~ nncern? 
During the 1990s, numerous, intense 
dust stonnsoccurred, caused by several 
years of drought conditions. These 
sto nn s I ed to increased concern over 
V\indbloWl dust on the Columbia Rh1er 
Plateau. Also during this time, health 
studies more vmlyestabished the 
health effects from sman particulate 
matter. In response, state and local 
agencies, along Vlilh the agric\.ltural 
community, have been 1AOrking 
cooperativelyto minimize dust from 
agricultural adi'vity. 

f-.01 ·' Cdr rP 1tt :111 1 c' J .t hurt me? 
The smallest dust particles are too small 
to be Rltered out by your nose and your 
body's other natural defense systems. 
They can be breathed deep into your 
loo gs, where they lodge and cause 
structural and chemical changes. These 
particles can also act as carriers for other 
toxic and cancer-causing materials. 
E)IJ)osure to particulate matter has been 
associated with emphysema, asthma, 
chronic bronchitis, cancer, heart disease, 
and even death. 

S0.tte fafllting practir;es htlp pt0t&cl: soil m>11t eio dif19 
andbeeti11t im; 11indt>Jo wi dust. EJ1i111tplesa1e pMntim; 
cover oiops. leaving so11te pi.nt te$due in /he ~id, •nd 
pMMflfJ strips of •lterflilMg QIO ps. 

How concerned anoll mf he~lth 
,;hould I be? 
Anyone exposed to particulate matter 
can suffer health effeds. Ho'4'.e"ver, 
the people most likely to experience 
health problems are young diildren 
the elderty, and people V\ith pre-
e ldsti no res pi rat OfY diseases (for 
exam pie, asthma or bronchitis). 

High levels of particlJate m alter 
can be most dangerous to health 
Wien people are exposed for long 
periods of time . Since many 
population centers in eastem 
Washington (1or exam pie, Spokane, 
Pullman, and Colfax) are located in 
natural valleys or "bo'l\ls,• air 
polllAion can become trapped there 
for e)dended periods. So Vlhen a 
storm blov.s dust into these areas, 
the partides can remain in the air for 
qutte a Wlile, depending on ~ather 
conditions. This makes health effects 
an even greater concern. Studies on 
the health effects ot 1)8rticulate 
m alter continue to be a high priority 
in east.em Washington. A recent 
study done in Spokane found that 
particulate matter com posed mostly 
of dust could not be associated Vlith 
e~ess deaths. HoV1ever, this study 
addressed only deaths, and not the 
health effeds from dust. 

What should I do n· there 1s a dust 
s1nrll'? 

0 Stay indoors as much as you can. 
This Viii not completely el im inst e your 
exposure to 1)8rticulate m alter, but it 
Vlill lessen It. 

® If dust bahers you and you must go 
outside, Im ay help to v.ear a mask 
speciallydesigned for smaU 
particulate matter. Check Vlith your 
doctor about Wiether you should uar 
one ot these masks, and \'\here to get 
them . 

® It you are driving during a dust storm, 
be alert 1or sudden changes in 
visibiity along your route. It possible, 
avoid driving during Vlindy concfltions 
that generaly create '#indblowl dust 
on roa<Mays. 

0 You may be able to avoid e;,posure to 
dust , or lessen it , by temporarily 
detouring to a nearby area \>\here the 
dust is less intense. 

® When possible, try to anticipate 
upcoming VllndbloWl dust conditions 
and take adions appropriate to your 
sauation and area. If V\indbloWl dust 
attectsyour health, seek medical 
ad-..ice in adVance Wien a dust storm 
is expeded. 
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Appendix E 	 Public Involvement and Public 
Comments 

This section will be filled in before final submittal. 
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