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MATES V Monitoring
• Time period: 

• May 1, 2018-April 30, 2019

• Monitoring stations:
• Mostly the same as previous 

MATES

• Moved stations due to 
available locations: 
• Burbank Area

• Huntington Park

• Long Beach
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Laboratory Sample & 
Analysis Summary

• 24 hour time integrated samples were 
collected on a 1-in-6 day frequency

• 121 analytes measured 

• 3,185 samples collected

• 11,454 analyses conducted

Summary does not include field-based instruments



What’s new?

• Added sugars: levoglucosan, 
mannosan, and galactosan
• Appendix XII – Biomass Burning vs Fossil 

Carbon Contribution to PM2.5

• Added bromomethane

• PM10 not included

• Used new statistical methods to 
account for data below detection 
limits

• Reanalyzed monitoring data from 
MATES II through IV.



Sampling Issues

• Manifold leaks at: Rubidoux, 
CELA, Anaheim

• Large percentage of carbonyl 
data invalidated

• Anaheim biggest impact

• VOC and Carbonyl data not 
invalidated are flagged

Discussed in: Chapter 2- Monitoring 
and Analyses
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CHAPTER 5:

ULTRAFINE PARTICLE (UFP) 

MEASUREMENTS



MATES V AVERAGE UFP CONCENTRATIONS

9Overall UFP concentration for the South Coast Air Basin over MATES V is 15,971 particles/cm3. 

West Long Beach and Huntington Park show the highest average UFP concentrations



MATES IV AND MATES V COMPARISON

Overall UFP concentration decreased slightly, but there is no consistent trend in UFP 

concentrations going from MATES IV to MATES V across sites 
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• UFP diurnal profiles vary 

significantly by season

• Summer profile shows a large 

peak around noon due to 

photochemistry (secondary 

particle formation)

• Winter profile shows peaks in 

the morning and evening due to 

rush hour traffic coupled with a 

shallow atmospheric mixing 

height

DIURNAL UFP PROFILES BY SEASON
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SEASONAL UFP AVERAGES

• Summer and winter 

typically show the highest 

UFP concentrations

• Variations in seasonal 

concentrations by site 

suggest that some sources 

be more important at 

some sites than others
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SUMMARY OF UFP MEASUREMENTS

 UFP measurements over MATES V show high temporal and spatial variability

 Overall UFP concentrations decreased slightly between MATES IV (July 2012 – June 2013) and MATES 

V (May 2018 –April 2019), but there is no consistent trend across sites

 Clear differences are observed in the diurnal and seasonal UFP profiles that are influenced by:

 Traffic volume, which peaks during the morning and evening rush hour periods

 Photochemical activity, which is highest at noon and during the summer (and warmer days)

 Atmospheric mixing layer height which varies by time of day and season

 Continued measurements of UFPs are needed to make robust conclusions on their long-term trends, 

spatial patterns, and important sources
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CHAPTER 5:

BLACK CARBON (BC) 

MEASUREMENTS



MATES V AVERAGE BC CONCENTRATIONS

The annual average BC concentration in the South Coast Air Basin during MATES V is 1019 ng/m3, 

lower by 22% than during MATES IV. West Long Beach, Huntington Park and Pico Rivera showed 

the highest BC concentrations
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Overall BC concentration decreases in all stations except Compton. Significant reductions were observed 

in Burbank Area, Central LA, Huntington Park and Inland Valley SB
* denotes sites that changed location

MATES IV AND MATES V COMPARISON
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TEMPORAL TRENDS IN BC CONCENTRATION

• BC levels show distinct diurnal pattern. Its 

magnitude changes significantly by seasons

• BC levels during winter and fall show two high

peaks at 6-7am hours and past 10pm

• These peaks are likely due to morning traffic

and night meteorological conditions (e.g.

shallower atmospheric mixing height)

Diurnal Pattern
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SEASONAL BC AVERAGES

• Winter and Fall typically show 

the highest BC concentrations

• Variations in seasonal 

concentrations by site suggest 

that some sites might be more 

impacted by seasonal activity
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SUMMARY OF BC MEASUREMENTS

 BC levels during MATES V were 22% lower than was measured during MATES IV

 Higher BC levels were measured in near-traffic sites than in MATES V sites

 BC levels were higher at near-traffic sites and are timely correlated with traffic rush hours

 Higher levels of BC are measured during the Winter and Fall, likely due to meteorological conditions 

(e.g., shallower atmospheric mixing heights) 
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Monitoring Results
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Handling Data Below Detection Limit

• Pollutant concentrations are occasionally below the method detection limit 
(MDL)
• Upper bound estimate = MDL
• Lower bound estimate = 0

• Likely somewhere between
• “nondetects”

• Laboratory technology tends to improve over time
• MATES V MDLs generally much lower than for MATES II

• Statistical methods must account for nondetects to draw appropriate 
conclusions

• Statistical methods for nondetects have also improved over time
• Improved methods becoming more widely used in environmental sciences



MATES II – V Analysis of Monitoring Data

• Re-analyzed MATES II – IV alongside 
MATES V data to allow for direct 
comparisons with consistent statistical 
methods

• Followed guidance of 
• Singh et al. (2006) – EPA-commissioned 

report about handling nondetects
• Helsel (2012) – textbook about handling 

nondetects

• General guidance
• Avoid substitution (e.g. ½ MDL)
• Combine information about proportions of 

nondetects with numerical values of data 
above MDL

• See Appendix XI
Note: "censored" data 
means nondetect in this 
context



Annual Mean: Kaplan-Meier Method
• Kaplan-Meier (KM) method 

• with Efron’s bias correction
• Nonparametric survival analysis methods

• Minimum Sample Size = 10
• # nondetects + # detects

• Excluded invalidated data

• If > 80% sample are nondetects
• Single estimate cannot be made
• Upper and lower bound estimates using 0 

and MDL substitution 
• clearly denoted in figures

• When # nondetect = 0
• KM mean = classical mean



95% Confidence Intervals: Bootstrapping
When ≥ 20% of samples are above MDL:

1. KM mean is computed from a random sample of the data that is the 
same size as the data set
• The random sampling is taken with replacement from the measurements, so that 

some measurements may be sampled multiple times while others may not have 
been sampled

2. Repeat 1000+ times with different random samples

3. The 2.5th and 97.5th percentiles of the distribution of 1000 KM mean 
estimates provides the 95% confidence interval

When > 80% sample are nondetects:
• Lower-bound of confidence interval: Bootstrapping for zero-substituted means 
• Upper-bound of confidence interval: Bootstrapping for MDL-substituted means



TSP Arsenic

Bar height = KM mean
(Except when ≥ 80% 
below MDL)

Diagonal lines (shading) 
≥ 80% of data below MDL 
Upper edge = MDL-substituted mean
Lower edge = zero-substituted mean

“o” =  data incomplete 
on quarterly basis 
(75%)

Error bars denote the 
95% confidence 
interval

See Chapter 2 and 
Appendix IV for figures 
and tables for each 
analyte



Air Toxics Cancer Risk – Monitoring Data
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Key Takeaways:
• Diesel PM remains the 

main risk driver
• Cancer risk decreased 

at every station
• Station with highest 

risk is Inland Valley 
San Bernardino



Chronic Non-Cancer Risk – Monitoring Data
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Methyl Bromide

MATES V
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