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

 

The Puget Sound Region occasionally 
experiences elevated ozone events during the 
summer months. The number and 
concentration of these events is just enough  
to exceed the ozone standard by a few ppb



 

With little room for uncertainty, decision 
makers needed to probe the ozone network to 
gather additional data with limited resources 



During the summers of 2007- 
2009 several small survey’s 
were conducted in 
Washington State in an 
attempt to get “snapshots in 
time” of ground level ozone 
concentrations



Demonstrate to decision 
makers alternative tools that 
could be used to assess the 
ozone monitoring network 
using limited resources





 

Determine the performance of 
smaller, portable analyzers



 

Collect ozone data that was 
comparable to the rest of the ozone 
data collected in the monitoring 
network



 

Determine if higher ozone 
concentrations are occurring with 
relation to the “perimeter”





 

Demonstrate  equivalency of the portable 
ozone analyzer



 

Determine NAAQS attainment/non 
attainment for the region





 2B Technologies Model 202
 Lightweight (4.7 lbs) 
 Easy to operate
 Records and stores data
 Low power needs 
 120 or 12 volts
Survey instrument. Not on the List of EPA     
Designated Reference and Equivalent 
Methods



2B Ozone 
Analyzer

Dasibi 1008 PC

Environics 6103
Calibrator

Data Logger

Yokagawa 
Recorder Manifold

2 Deep 
Cycle 6 V 
Batteries DC/AC 

Inverter

Computer

Displays for:                 
Analyzers, Wind 
Direction Speed Temp

Sample inlets

Anemometer 
Temperature Probe

Particulate Filters

ESC Portable Zero 
Air Generator

Calibration line for precision checks

GPS

Pump

Cell phone 
antennae

““One Motor One Motor ““





 

The US EPA OAQPS developed a four- 
tiered graded approach for developing 
Quality Assurance Project Plans based 
on the data collection objectives



 

This study would be of short duration 
and results used to evaluate and select 
choices for possible future air 
monitoring. The Mobile Ozone Survey 
was graded Category 3





 

Though only a small project a 
QAPP was written before the 
project began 



 

Outlined Data Quality Objectives 


 

Listed Data Quality Indicators 


 

Was sent to management to 
comment and sign





 

Demonstrate that the data collected by 
the van is comparable to data collected 
at sites in the ozone network



 

Measure precision of the analyzer



 

Demonstrate that the data collected is 
representative of the area





 

The portable analyzers’ 
response  must compare 
within 5 ppb of a network 
analyzer



 

Frequent checks of the 
van vs. analyzer’s in the 
network were to be made

Vs.



An independent audit would be performed 
and the analyzer must  agree within 7% of  

“true”





 

Emphasis was in Pierce, King and 
Thurston counties



 

Secondary targets included counties in 
central and eastern Washington



 

Several reconnaissance missions 
across the State 







 

Experimental ozone forecast model from 
NOAA National Weather Service Air 
Quality Forecast Guidance



 

Air Indicator Report for Public Awareness 
and Community Tracking (AIRPACT 3) 



 

AIRNow-Tech Navigator


 

“Never leave home without them”



• Consult the AIRPACT and NOAA 
ozone forecast for the day

• Perform quality control 
check/comparison en-route to 
demonstrate comparability or 
precision

• Move van into position where 
ozone is expected to occur

Must be    
< 5ppb



“Let’s be careful, the flak will be 
heavy today!”

July 4   Mission #7:                  
Target: South Puget Sound
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Note: Forecast 
model predicted a 

high of 76 ppb

66





 

The van was on target (near plume) and 
measured between existing network sites.



 

No higher ozone values were found.


 

AIRPACT predicted ozone concentration was 
on target (76 ppb vs. 76 ppb).



“Today’s target             
Good hunting!”



AIRNow-Tech: OZONE (PPB) for 07/11/2007 10:00 PST

1100  Head for 
“assembly point”. 

Confidence is high!

X



66

1200 Van in 
position to 
intercept plume 
and begins 
sampling



77

1500 AIRNow-Tech 
Navigator relays 
heaviest “ground 
activity” occurring to 
the NE



55

78

98

1600  AIRNow- 
Tech Navigator 
guides van to 
predetermined 
targets and to 
point of no return 
(Lima Delta)




 

The van was in the “hot” spot and 
measured between the existing network 
sites.


 

The plume was slightly NE of the area 
that was predicted.


 

Unpredicted winds came from the SW.


 
AIRPACT prediction was on target 
(114 ppb vs. 117 ppb).





 

Higher ozone concentrations were not 
found within the “perimeter”



 

Confidence the highest concentrations 
occurring near Enumclaw 



 

Higher ozone concentrations may be 
occurring outside the “perimeter” in the 
“Outlands”
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Outland!

Berkley Breathed 





 

Several transects made



 

Ozone forecasts for the region were  
accurate showing highest ozone 
concentrations between 50 and 60 ppb



July 27    AIRPACT 3 Predicts  40-50 PPB



Issaquah to Clarkston 
July 27, 2007
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Ozone Profile Moving Down Columbia River on 
August 15, 2007
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83

Highest hourly ozone concentration 
recorded in Portland for the day was 77 ppb

Back wind trajectory
Mission Track




 

The van intercepted the predicted 
plume as it moved east through the 
Gorge


 

The ozone concentrations found in the 
Gorge was higher than what was 
recorded in Portland for the day


 

The NOAA ozone forecast for 
Portland/Vancouver was on target 
(77 ppb vs. 77 ppb)
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 Simple to operate
 Subjected to heat and vibration 
 Well within Data Quality Indicator limits
 Comparability was excellent
 Passed independent EPA audit
 It doesn’t get any better than that!



76

81
The Outlands





 

The ozone monitoring sites that record the 
highest concentrations are situated against the 
Cascade foothills



 

Previous ozone studies  using passive samplers 
documented elevated ozone concentrations in 
Puget Sound river valleys beyond the current 
ozone network perimeter



 

Take advantage of the portability of the 2B 
analyzer and the ozone forecast models to 
monitor in the “outland”. Sentinels dispatched to 
outposts





 

Inspired by the Portable Ozone 
Monitors (POM) designed by 
Air Resources Specialist, Inc. 
and used by the National Park 
Service



 

2B analyzer in enclosure with 
fan powered by solar panels 
and batteries



 

Manual calibration checks 
performed routinely

Sentinels
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

 
Confirmed that the highest ozone          
concentrations are occurring along the 
perimeter of the ozone monitoring network



 
Answered questions concerning the location 
of ozone monitors 



 
Demonstrated model forecasts for regions of 
eastern Washington appear accurate



 
Demonstrated additional tools decision 
makers can use to assess their ozone 
monitoring network 





 

Ozone concentrations measured by 
“non-regulatory” ozone analyzers 
during the survey contain little 
measurement uncertainty 



 

Decision makers can be confident 
when using the survey data to 
assess the ozone monitoring 
network





 

The portable analyzers can be used to 
help define local forecast models for 
areas where no monitoring is currently 
being done



 

The flexibility/cost of the instrument can 
be valuable in investigating before 
establishing a more permanent 
monitoring station 





 

Mark Shanis
 

and Mike Papp              
USEPA Office of Air Quality Planning and 
Standards                                        



 

Melinda Ronca-Battista                      
Tribal Air Monitoring Support Center



 

Chris Hall and Scott Dubble
 USEPA Region 10



 

AIRNow Tech, NOAA and AIRPACT 
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