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1. Introduction  

The University of California Davis (UCD) Air Quality Group reviews quality assurance (QA) 

activities semiannually in this report series as a contract deliverable for the Interagency 

Monitoring of Protected Visual Environments (IMPROVE) program (contract #P15PC00384). 

The primary objectives of the series are to:  

1. Provide the National Park Service (NPS) with graphics illustrating some of the 

comparisons used to evaluate the quality and consistency of measurements within the 

network.  

2. Highlight observations that may give early indications of emerging trends, whether in 

atmospheric composition or measurement quality.  
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3. Serve as a record and tool for ongoing UCD QA efforts.  

The graphics shown in this report are a small subset of the many QA evaluations that UCD 

performs on a routine basis. More finished analyses such as those available in data advisories are 

outside the scope of this report, which provides a snapshot of the networkôs internal consistency 

and recent trends.    

Each network site has a sampler for collection of particulate matter on polytetrafluoroethylene 

(PTFE), nylon, and quartz filters. The IMPROVE sampler has four sampling modules: 

¶ Module-A: Collection of fine particles with aerodynamic diameter less than 2.5 µm 

(PM2.5) on polytetrafluoroethylene (PTFE) filters for gravimetric, x-ray fluorescence 

(XRF), and optical absorption by hybrid integrating plate/sphere (HIPS) analysis at 

UCD.  

¶ Module-B: Collection of PM2.5 on nylon filters for ion chromatography (IC) analysis at 

Research Triangle Institute (RTI) International.  

¶ Module-C: Collection of PM2.5 on quartz filters for thermal optical analysis (TOA) at 

Desert Research Institute (DRI).  

¶ Module-D: Collection of particles with aerodynamic diameter less than 10 µm (PM10) on 

PTFE filters for gravimetric analysis at UCD.  

Additional information and detail regarding analytical and validation procedures can be found in 

the standard operation procedure (SOP) documents and Quality Assurance Project Plan (QAPP) 

available at the Colorado State University (CSU) Cooperative Institute for Research in the 

Atmosphere (CIRA) IMPROVE site at http://vista.cira.colostate.edu/Improve/ 

Unless otherwise noted, data evaluated in this report cover sampling dates from January 1, 2017 

through December 31, 2017. 

2. Concentration-Level QC Checks 

2.1 Comparison Across Years 

Time series plots of network-scale statistics can reveal possible effects associated with changes 

in procedures, instrumentation, or sampling media in the analytical laboratories at DRI, RTI, and 

UCD. Interpretation of these plots is complicated by real atmospheric trends whose presence 

IMPROVE is intended to detect; these arise from intentional or adventitious changes in 

emissions, as well as inter-annual fluctuations in synoptic weather patterns.  

Figures 1-6 show 90th percentile, median (50th percentile), and 10th percentile concentrations of 

select species, with six years of historical network data (2011-2016) providing context for the 

year currently under review (2017).  

Concentrations of lead (Figure 1) during both 2016 and 2017 are generally lower relative to 

previous years. Measurements of PM2.5 (Figure 2) are also generally lower at the start of 2016 

and 2017, however, August and September 2017 PM2.5 concentrations at the 90th percentile are 

higher than all other years.  



Page 3 of 40 

 

  Figure 1: Multi -year time series, lead (Pb). 
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Figure 2: Multi -year time series, PM2.5 mass by gravimetric analysis. 

 

 

All carbon data shown in this report (and available through FED and AQS databases) is 

reprocessed with the revised integration threshold, as discussed in the previous Semiannual 

Quality Assurance Report (March 1, 2018). Reprocessed data was redelivered to the NPS on 

February 23, 2018. Concentrations of both OC (Figure 3) and EC (Figure 4) during 2017 are 

high during the summer months (particularly July, August, and September) relative to previous 

years. The elevated summer carbon concentrations are likely caused by wildfires and driving 

elevated PM2.5 observed during the same timeframe (Figure 2).  

Similar to trends observed from EC measurements, optical measurements from HIPS show 

elevated concentrations during summer 2017 (Figure 5). 
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Figure 3: Multi -year time series, organic carbon (OC). 
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Figure 4: Multi -year time series, elemental carbon (EC). 

 

 

 

 

 

 

 

 

 




































































