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Richmond-North Richmond-San Pablo Area 
• Home to over 150,000 people, 

located northeast of San Francisco 
• This historically redlined 

community experiences 
disproportionate cumulative 
impacts from a high density of 
complex pollution sources next to 
and within the community 

• We recommended the area for a 
Community Air Monitoring Plan 
under Assembly Bill 617 
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Community Co-Led Process 
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Air Quality Concerns 
• The Steering Committee and public 

identified air quality concerns and 
locations of interest 

• The community’s input was used to 
develop options for air monitoring 
projects to collect additional data where it 
was needed to support action 

• Four monitoring projects were selected 
over the course of plan development, 
including an air toxics project using the Air 
District’s new mobile monitoring lab 
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Air Toxics Monitoring Study 
Project Objectives 

• Identify areas of elevated gas air 

toxics near sources of concern 

• Compare levels of gas air toxics 

within and nearby communities 

• Use this information to identify and 

prioritize emission and exposure 

reduction strategies 
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Mobile Lab 
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 Particle Sampling System Gas Sampling System Mobile Lab 
• 2019 Mercedes-Benz 

Sprinter Van 

• 8.0 kW mobile electric power 
supply 

• 400 Ah battery bank and 
inverter/charger 

• Separate particle and gas 
sampling systems 

• Gas sampling system 
temperature controlled 

• 1 second data resolution 
with geotagging 
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Mobile Lab Pollution Instrumentation 
Instrument Model Van System Measurements    

 

    

 

    

   

 
 

   
 

Ionicon PTR-ToF-MS 

Picarro G2401 

Thermo 42iQ 

Magee AE33 

Gas 

Gas 

Gas 

Particulate Matter 

Speciated VOCs 

CO, CH4, CO2 

NOx 

Black Carbon, UVPM Particle Mass 
Concentration 

TSI FMPS 3091 Particulate Matter Size: 5.6 to 560 nm 

TSI OPS 3330 Particulate Matter 
Size: 0.3 to 10 µm, 

Mass: PM1, PM2.5, PM10, 
Counts/Number Concentration 
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Mobile Lab Auxiliary Instrumentation 
Instrument Model Van System Measurements    

  
    

   
 

     

    

    

   

Airmar 200WX Meteorology and GPS 
Ambient Temperature, Barometric Pressure, 

Wind Speed, Wind Direction, Latitude, 
Longitude, Vehicle Speed 

Garmin GPS 18xUSB 

AMSP Sensor Box 

AMSP Temperature 
Controller 

GPS 

Environmental 

Environmental 

Latitude, Longitude, Vehicle Speed, Altitude 

Gas System Flow and Pressure 

Gas System Temperature 

AMSP Van Env Box Environmental Internal Van Temperature 
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Mobile Lab Data System 
• Python Logger 

• Proprietary software for 

other instruments 

• C# Parser 

• R Shiny Mobile Viewer 

• QC protocols using 

standardized R tools 
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Mobile Data Synchronization 
Applying Timestamp Corrections to two 

• Unknown instrument response 
times confound geotagging of 
data. 

• A method was developed to 
determine instrument response 
times. 

• Identified response times used to 
correct instrument timestamps and 
accurately geotag instrument data. 

• Manuscript on methodology 
forthcoming. 

Data Streams 
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Driving Methodology 
Navigating Study Area using OsmAnd Maps Right-Handed Box Driving Method 

o “OsmAnd Maps” app on iPhone or iPad. 

o GPX file of study area perimeter uploaded into app. 

o GPS data recorded and driven route visualized in 
context of study area polygon. 

12 



   

    

    

  

   

 

Mobile Lab Challenges 
o Handling a variety of data streams from different types of instruments is challenging. 

o Data review is time consuming and tedious, but critical. 

o Developing QC practices for non-regulatory instrumentation is novel and takes time 

and consideration. 

o Instrument requirements and deficiencies become more salient in mobile setting. 

o Driving area selection requires thoughtfulness and must balance study goals with 

logistical and operator limitations. 
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Data Analysis 
• Data analysis is ongoing 

• Primary analysis tool is R 

• Comparing pollutant levels within 

and across drive missions 

• Examining spatial variability in 

different pollutants relative to 

known pollution sources, 

community locations of interest, 

vulnerable populations 

2022-02-18 9:39 a.m. to 4:46 p.m. 

2022-03-29 9:32 a.m. to 2:54 p.m. 

Example plots of benzene concentrations from two drive missions 14 



 
 

 
    

 

 

 
  

Data Analysis 
• Numerous short-duration, 

transient spikes in concentrations 

• Using additional pollutants (CO, 
NOx, BC, size-resolved PM counts) 
to help differentiate combustion 
vs. evaporative emissions 

• Considering additional 
approaches to reveal local source-
related impacts relative to 
changes in background 
concentrations 

2022-02-04 2022-02-04 
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Public Reporting 
• The Steering Committee selected a 

Monitoring Outreach Team to help 

design and review public-facing 

materials with insights from all four 

CAMP monitoring projects 

• This team developed quarterly 

monitoring updates on 

implementation of the air monitoring 

plan and will create a final public-

facing report on the air toxics study 
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Questions? 

Dan Alrick Jack Connor 
dalrick@baaqmd.gov jconnor@baaqmd.gov 
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