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2015 and 2016 Wildfire Ozone 
Exceptional Events Demonstrations

• 2015 Wildfire Ozone
– Submitted November 2016

• August 21, 2015
– Addendum March 2017

• August 18-19, 2015

• 2016 Wildfire Ozone 
– April 2017

• July 2-4, 2016

• 2016 Revisions EER
• Regulatory Significance

– 2015 Ozone NAAQS 
Designations

Requesting Exclusion of Data from 
2015 and 2016 Events



Exceptional Events Demonstration 
Requirements

• Narrative Conceptual Model
– Regional Description
– Non-Event Ozone Formation 
– Exceptional Event Summary

• Clear Causal Relationship
– Tiered Analysis 

• Natural Event
• Not Reasonably Controllable 

or Preventable
• Conclusions and 

Recommendations



Narrative Conceptual Model

• Regional Description
• Overview of Monitoring Network
• Non-Event Historical O3 Formation
• Exceptional Event Summary

– Daily Event Summaries
– Event Related Concentrations
– Meteorological Conditions
– Media Coverage



Regional Description and Overview of 
Monitoring Network

• Washoe County 
– ~6,000 Square Miles
– 440,000 Population
– Truckee Meadows (HA87)
– Elevation 4,400’
– Surrounding Mountains
– Summer O3, Winter PM2.5

• Overview of Network
– 8 SLAMS 

• NCore

– Speciation Trends Network



Non-Event Historical 
Summertime Ozone Formation

NOx and VOC Typical Summertime Emissions • June through August
– Peak VMT
– Increased Wildfires

• NOx and VOCs 
– Mobile Sources

• Historical 8-Hour O3
– Excluding 2015 Events

8-hour Summertime O3 Concentrations at 
Reno3 (2011-2016)



Typical 1-Hour Summertime
Diurnal Ozone Pattern

June to August (2011-2015) at Reno3



Exceptional Event Summaries:
2015 Event Summary

• 2015 California Wildfire 
Season
– Above 10-year Average
– 8,745 Fires
– 893,362 Acres

• Complex Fires/OR and WA
• August 16 – 21, 2015

– 9 Ozone Exceedances 

• August 18th, 19th and 21st

– Exclusion of 3 O3 Exceedances
– Reno3 Monitoring Site



2016 Event Summary

• Trailhead Fire
– Started June 28, 2016
– 5,646 Acres

• June 29 to July 4, 2016
– 3 Ozone Exceedances

• July 2nd, 3rd, and 4th

– Exclusion of 3 O3 
Exceedances

– Reno3 Monitoring Site



Daily Event Summaries



Meteorological Conditions

Parameter 08/16 08/18 08/19 08/21 08/25

O3

8-hour maximum (ppb) 0.061 0.075 0.073 0.073 0.049

Maximum Temperature

Observed (oF) 98 98 98 95 96

Normal (oF) 91 90 90 90 89

Wind Speed

24-hour Observed (mph) 5.8 4.9 5.7 6.5 6.9

24-hour Normal (mph) 6.6 6.6 6.6 6.6 6.6

2-min Observed (mph) 26 18 22 22 23

Event Weather Summary



Media Coverage

• Demonstrate Timely 
and Consistent 
Information
– NWS and Local Media
– AirNow AQI
– Enviroflash Alerts
– Air Quality Hotline

• Current AQI
• Areas of Smoke Impacts
• Reduce Exposure



Clear Causal Relationship

• Tier 3 Demonstration 
– Event Related Concentrations
– Q/D (Emissions/Distance)
– Historical Concentrations
– Trajectory Analysis
– PM2.5 Analysis

• Additional Information
– Area Forecast Discussions 
– Smoke Text Products



Event Related Concentrations

• O3, PM2.5 and NOx Hourly 
Concentration 
Comparisons

• Before and After Event
• Elevated on Event Days
• NOx from Smoke 

Increased O3

Reno3 O3, NOx, and PM2.5 Hourly Concentrations 



Emissions/Distance Calculations (Q/D)
July 4, 2016

• Emissions/Distance
– NOx + VOC (tons/day)
– Distance to Monitor (km)

• Q/D > 100 (tpd/km) 
• BlueSky Playground 

– Lat/Long – Fire Ignition
– Emission Type – Wildfire 
– Fuel Moisture – Very Dry
– FCCS Fuelbed – Default 
– 2015 and 2016 Q/D < 100



Comparison of Event to 
Historical Concentrations

8-Hour Daily O3 Maximums June-August, 2011-2016



Comparison of Event to 
Historical Concentrations

• Hourly Historical O3 
Compared to Events

• Above the 95th%tile for 
Several Hours

• O3 Evening Peaks
• O3 15-17ppb Higher than 

Non-Event Days

Percentiles for Hourly Seasonal Diurnal Ozone  (2011-2015) Compared to Exceptional Events



Trajectory Analysis
Backward HYSPLIT Trajectories and HMS Detected Smoke Plumes



PM2.5 Analysis (2016 EE)
Hourly Reno3 PM2.5 and CO for July 2, 2016

Percentiles for Hourly Seasonal PM2.5 Compared to 2016 Events
Elemental & Organic Carbon Concentrations

24-Hour PM2.5 Averages 



Additional Evidence
NWS and Smoke Text Products



Exceptional Events Demonstrations
Conclusions and Recommendations

• Justify as an EE under 40 
CFR 50.14
– Wildfire Emissions Caused 

O3 Exceedances at Reno3
– A Clear Causal Relationship 

Exists
– Event Concentrations 

Above Historical 
– Event was a Natural Event
– Was not Reasonably 

Controllable or Preventable

Requesting Exclusion of Data from 
2015 and 2016 Events



8-hr Ozone Trends vs. NAAQS
Without EE Concurrence

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
NAAQS 0.08 0.08 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.070 0.070
Design Value 0.071 0.071 0.074 0.072 0.070 0.066 0.068 0.068 0.070 0.071 0.072

NAAQS (1997)

NAAQS (2008)

NAAQS (2015)
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8-hr Ozone Trends vs. NAAQS
with EE Concurrence

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
NAAQS 0.08 0.08 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.070 0.070
Design Value 0.071 0.071 0.074 0.072 0.070 0.066 0.068 0.068 0.070 0.070 0.070

NAAQS (1997)

NAAQS (2008)

NAAQS (2015)
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Questions and Comments

Julie Hunter, Senior Air Quality Specialist
Washoe County Health District, Air Quality Management Division

jdhunter@washoecounty.us
OurCleanAir.com  

mailto:jdhunter@washoecounty.us

	Successful Wildfire Ozone Exceptional Events Demonstrations in Washoe County 
	2015 and 2016 Wildfire Ozone �Exceptional Events Demonstrations
	Exceptional Events Demonstration Requirements
	Narrative Conceptual Model
	Regional Description and Overview of Monitoring Network
	Non-Event Historical �Summertime Ozone Formation
	Typical 1-Hour Summertime�Diurnal Ozone Pattern�June to August (2011-2015) at Reno3
	Exceptional Event Summaries:�2015 Event Summary
	2016 Event Summary
	Daily Event Summaries
	Meteorological Conditions
	Media Coverage
	Clear Causal Relationship
	Event Related Concentrations
	Emissions/Distance Calculations  (Q/D)�July 4, 2016
	Comparison of Event to �Historical Concentrations
	Comparison of Event to �Historical Concentrations
	Trajectory Analysis
	PM2.5 Analysis (2016 EE)
	Additional Evidence�NWS and Smoke Text Products
	Exceptional Events Demonstrations�Conclusions and Recommendations
	8-hr Ozone Trends vs. NAAQS�Without EE Concurrence
	8-hr Ozone Trends vs. NAAQS�with EE Concurrence
	Questions and Comments



