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Punchline 

CSN chromium (Cr) and nickel (Ni) data are intermittently 
contaminated. Use with caution. 



  

Is it real? 

Occasional High Cr - 1 



  Occasional High Cr - 2 

Is it real? 



 Collocated CSN and IMPROVE 

Gorham et al., 2021 



     Cr and Ni in CSN often much higher than IMPROVE 



  

 

Expected Behavior in Vanadium 

IMPROVE Higher 

IMPROVE = CSN 

CSN Higher 



 

 

What about Chromium? 

IMPROVE Higher 

IMPROVE = CSN 

CSN Higher 



 

And Nickel? 

IMPROVE Higher 

IMPROVE = CSN 

CSN Higher 



   
  

 
 

 

 

From the lab? 
IMPROVE and CSN labs for elemental 
analysis became the same as of late 2015 

IMPROVE Higher 

IMPROVE = CSN 

Poor agreement in 
both periods 

CSN Higher suggests issue is 
not in the lab 



    
   

Characteristic Ratios 
Similar ratios of Cr/Ni and Fe/Cr for many 
high values suggest a common source 



    
  

   
  

Is it the filter media? 
High Cr and Ni at characteristic ratio on 
field blanks but not lab blanks 

Areal density from ~10,000 field blanks and 
~10,000 lab blanks analyzed from 2016-2022 



   

 
  

 

   
 

 

Ratios are suggestive of stainless steel 

Approximate ratio of 
mass loadings for 
highlighted samples: 
Ni = 1 
Cr = 3 
Fe = 8 

Assuming Cr = 18% by 
weight would give: 
Ni = 6% 
Fe = 50% 

https://www.quora.com/What-percentage-of-iron-is-in-stainless-steel 

Source: Specialty Steel Industry of North America 
http://www.ssina.com/composition/chemical.html 
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http://www.ssina.com/composition/chemical.html
https://www.quora.com/What-percentage-of-iron-is-in-stainless-steel


  
 

Is it the sampler? Disassembled SASS canister (from Met 
One SASS Field Operation Manual) 

Screens? 
Screws? 
Canister body? 



 

 

  

Seems to be SASS only 

CSN Full Network 
Seattle – Beacon Hill 

SASS plotted 
underneath other 
samplers 



 

  
 

 
 

 

Identifying the contamination 
High Cr site 

Want to identify and flag 
contamination without 
discarding real signals 

Threshold/Ratio tests: 
Cr > 0.01 µg/m3 

1.5 < Cr/Ni < 6 
1.75 < Fe/Cr < 7 

Contamination 



 

  
   

 How common is this? Throughout the network 

Between 1-3% of all 
samples with a spike in 
2016-2017 



     
   
 

2016 NAAMC 
Source? 

Analysis of sampler components has 
been inconclusive, but circumstantial 
evidence implicates the screws 



   
  

  

    
 

  

Recommendations 

• 2020 data and beyond are assigned the SC null code if they are 
identified with the threshold/ratio tests (“sampler contamination”). 

• The tests are conservative, so residual contamination is present in 
valid data. 

• Use Cr and Ni data from CSN with caution. Data prior to 2020 are 
not invalidated – consider applying the threshold tests. 

• Fe, Co, and Cu are co-contaminants and also receive null codes, but 
the relative impact is smaller. 



   

  

 

   

Thank you! 

Wood PLC (Justin Knoll, Hayley Curilla) 

RTI (Tracy Dombek, Frank Weber) 

EPA (Joann Rice and Melinda Beaver) 

Data advisory posted on 
EPA website is here 

Questions? 

sraffuse@ucdavis.edu 
https://www.epa.gov/sites/default/files/2021-01/documents/contamination_advisory.pdf 

https://www.epa.gov/sites/default/files/2021-01/documents/contamination_advisory.pdf
mailto:sraffuse@ucdavis.edu
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