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Executive Summary 

In Richmond, California, six sets of air 

monitors take measurements of 

chemical concentrations every minute. 

Three of the monitors cover three sides 

of the refinery’s fenceline and 

measure 7 different toxic gases. Three 

additional monitoring stations are 

located in populated areas that 

roughly correspond to each of the 

fenceline monitors. They are in the 

neighborhoods of Atchison Village, 

North Richmond, and Point Richmond. 

They each measure 15 toxic gases, 

plus fine particulate matter (PM2.5 and 

black carbon).   

Researchers from Drexel University’s Fair Tech Collective, with technical assistance from Dr. Dawn 

Nafus at Intel Labs, analyzed 2016 and 2017 data from the six Richmond monitoring stations.1  

The analysis showed: 2 

Community monitoring stations “see” more pollution than fenceline monitors 

Some chemicals are measured by both community 

and fenceline monitors.  The community monitoring 

stations detect each of these chemicals at least 7 

times more often than the nearest fenceline 

monitor does. In the case of hydrogen sulfide 

detections in North Richmond, community monitors 

detected the chemical 113 times more often.  

One reason that community monitors see more pollution is that the monitors are more sensitive. 

Another reason could be that pollution is more likely to be found at ground level in the community 

than at the fenceline. Regardless of the reason, this result suggests that fenceline monitoring alone 

does not give a complete picture of the pollution residents are exposed to.   

                                                
1 Researchers analyzed raw data that have not undergone any process of quality assurance—the only kind of data 
available from the fenceline.org website.  Quality-assured data sets are not systematically released to the public. 
2 Figures calculated over entire two-year data set, except where noted otherwise.   
 

Sensitivity of Fenceline vs. Community Monitors 
Lowest measurable level (ppb) 

Pollutant Fenceline 
Monitors 

Community 
Monitors 

Benzene 5 2 

Hydrogen Sulfide 30 0.5 

Toluene 5 0.5 

Xylene 5 0.5 

Analysis of Data from  

Richmond Community Air Monitoring Program  

2016-2017 
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Richmond residents frequently breathe “toxic soup”  

On average, residents of Richmond breathe about three chemicals at a time. However, about 

27% of the time, community monitors detected four or more chemicals in the air simultaneously—a 

toxic soup. Residents of some neighborhoods experienced the toxic soup much more often at some 

times of year.  During the 

worst months, Atchison 

Village residents were 

exposed to at least four 

chemicals simultaneously 

more than 50% of the 

time.   

 

The toxic soup is not always made up of the same four (or more) chemicals. In Atchison Village, for 

example, ten different chemicals were detected, in proportions that changed significantly from 

month to month. The pie charts show which pollutants were detected most and least frequently in 

each month of the study. 

Proportion of Time When Four or More Pollutants Were in the Air at 
Community Monitoring Sites 

 Atchison Village  North Richmond  Point Richmond  

Average 27.2% 25.5%  28.5% 

Best Month 4.42% (Aug 2017) 16.5% (Jan 2016) 19.5% (Jan 2016) 

Worst Month  55.0% (Feb 2016) 38.7% (Nov 2017) 44.7% (Oct 2017) 
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Pollution is present in the community nearly all the 

time 

Community monitoring stations detected at least one chemical in 
the air at a measurable level at least 90% of the time. In Atchison 
Village, one or more pollutants were present nearly 100% of the 
time.  
 

Analyzing aggregate data shows patterns that are not visible in real time 

At any given moment, Richmond residents can see what fenceline and community monitors are 

measuring. That is one of the advantages of real-time monitoring.  But only looking moment-by-

moment, they can’t see patterns over the long term, such as how often they breathe multiple 

chemicals. Residents and scientists should work together to analyze data aggregated over each 

month and year, over multiple monitors, and across different types of pollutants, to get a fuller 

picture of air quality.  
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Rationale 

The Richmond Community Air Monitoring Program (RCAMP) was established in response to concerns about 

the dearth of air quality information available in the wake of a major fire at the Chevron Richmond 

Refinery on August 6, 2012. Flammable gases leaking from a corroded pipe ignited, resulting in residents 

of Richmond, North Richmond, and San Pablo being told to “shelter in place” as a large plume of smoke 

passed over the area.3 Although the plume could be seen for miles, air monitors operated by the Bay Area 

Air Quality Management District did not register unusually high levels of pollution.4 

 

In operation since early 2013, RCAMP continuously measures levels of multiple pollutants in three Richmond 

neighborhoods and at the fenceline on three sides of the Chevron refinery.  Monitoring results are 

presented to the public in real time via the website fenceline.org. The website makes available data to 

Richmond residents when they have immediate concerns about air quality, as in the case of a large plume 

of smoke or a noxious odor.  

 

Over time, the monitors have generated a large amount of data about ambient air concentrations of 

multiple pollutants of concern.  However, few efforts have been made to examine the data in the 

aggregate.5 As a result, the extensive data generated by RCAMP have not contributed to an improved 

understanding of air quality in Richmond.   

 

As part of the NSF-funded “Meaning from Monitoring” project, the Fair Tech Collective at Drexel 

University,6 in consultation with residents of Bay Area refinery communities and with technical assistance 

from Dawn Nafus of Intel Labs, compiled and analyzed RCAMP data from 2016 and 2017.  The goal of 

the analysis was to devise metrics that would assist residents in understanding what the monitoring data 

was saying about their air quality in the medium- and long-term (rather than just the day-to-day)—and, in 

so doing, help ensure that residents and policy makers could use RCAMP’s extensive data to enhance their 

knowledge about Richmond’s air quality. 

Methods 

This analysis covers RCAMP data from January 1, 2016 until December 31, 2017 and includes data from 

all six RCAMP monitoring stations: three community monitoring stations, in the neighborhoods of North 

Richmond, Point Richmond, and Atchison Village, and three fenceline monitors that cover the three sides of 

the refinery adjacent to those neighborhoods.  Community monitoring stations measure 15 toxic gases, 

black carbon, and particulate matter (PM2.5) at one-minute intervals.  Fenceline monitors measure 6 toxic 

gases, also at one-minute intervals. (See Appendix A for monitor locations and pollutants monitored.) The 

data set analyzed comprises 17 million data points in all. 

                                                
3 U.S. Chemical Safety and Hazard Investigation Board, Final Investigation Report: Chevron Richmond Refinery Pipe 
Rupture and Fire, January 2015. https://www.csb.gov/chevron-refinery-fire/ 
4 Demian Bulwa and Will Kane, “Refinery smoke blew past air monitors,” SFGate, August 29, 2012. 
http://www.sfgate.com/bayarea/article/Refinery-smoke-blew-past-air-monitors-3800068.php  
5 Argos Scientific, the contractor that operates RCAMP monitors, prepares monthly reports on the data.  These 
summarize detections, especially maximum detections of measured chemicals, as well as meteorological data.  
Reports going back to the first month of the program are available on the fenceline.org website (see 
http://www.fenceline.org/richmond/report.php); however, at the time of writing (August 2018) the most recent 
report was nearly a year old (September 2017).  
6 Gwen Ottinger, Principal Investigator (P.I.).  “Meaning from Monitoring” is part of NSF award #1352143 
(“Environmental Justice and the Ethics of Science and Engineering”).  Amos Akinola, Drexel University BS ME 2018, 
carried out the data analysis as an undergraduate research assistant, under Gwen Ottinger’s supervision and with 
technical support from Dawn Nafus. 

http://www.fenceline.org/richmond/data.php
https://www.csb.gov/chevron-refinery-fire/
http://www.sfgate.com/bayarea/article/Refinery-smoke-blew-past-air-monitors-3800068.php
http://www.fenceline.org/richmond/report.php
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Data were obtained from fenceline.org in the following manner: software scraped data from the RCAMP 

real-time results page every time the page is updated.  The scraped data are archived in the 

Environmental Sensor Data Repository (ESDR),7 from which they were downloaded for the purposes of this 

analysis. 

 

The data analyzed in this report are “raw data,” meaning that they have not undergone any quality 

assurance or quality control (QA/QC) process and may contain errors.8 It would obviously have been 

preferable to analyze data that had undergone the quality assurance process.  However, because the 

“QA’ed” data are not made available to the public, 9 researchers used the publicly available, raw data 

scraped in real time from the website. 

 

The dataset was too voluminous to be analyzed with a spreadsheet.  The analysis used programming 

languages Python and R, and Data Sense, free software developed by Intel Labs for analyzing and 

visualizing data.   

 

Researchers generated queries in an iterative process, informed both by standard metrics of environmental 

quality (e.g. National Ambient Air Quality Standards) and by ethnographic knowledge of refinery 

neighbors’ concerns about pollution. Claims frequently made by residents, such as “air quality is worse 

outside normal business hours” and “we breathe a toxic soup,” were taken as hypotheses that could 

potentially be investigated through analysis of the data. Some lines of inquiry proved technically 

infeasible. In other cases, detections were too sparse to yield a meaningful result. Researchers pursued 

analyses that were feasible, did not produce a null result, and spoke to long-standing air quality concerns 

held by residents. 

 

The final analytical approach used one-minute time slices to look at the number and frequency of pollutant 

detections.10 The scripts counted detections per minute without regard for the measured concentration; that 

is, a measurement of 0.75 ppb and a measurement of 7.5 ppb would each count as one detection. The 

number of detections was then compared across monitors (Appendix B); the number of pollutants detected 

within each minute was counted; the frequency with which multiple pollutants are detected was calculated 

(Appendix C); and the range of pollutants detected during each month was investigated (Appendix D).11 

Data Sense was used to visualize variations across months.  

  

                                                
7 ESDR is a project of the CREATE Lab at Carnegie Mellon University. We are grateful to Randy Sargent, Senior 
Systems Scientist at the CREATE Lab, for incorporating data from fenceline.org into ESDR.  
8 Fenceline.org reports raw data to ensure that community members and government officials have access data in 
real time, to facilitate emergency response.   
9 It is possible to request (corrected) data sets from the City of Richmond. When Fair Tech Collective researchers 
attempted to request 2015 data, their requests yielded e-mails from Chevron officials who demanded to know what 
the data were required for and to review any analysis of the data prior to publication. Although the data request 
was ultimately granted without researchers conceding to these demands, refinery intervention in the provision of data 
creates barriers to timely public access.  
10 This involved creating scripts to “bin” measurements taken at different seconds into the appropriate minute. 
11 The software code to generate these analyses is located at https://github.com/amos-the-blessed/Fair-Tech-

Collective. Data derived from the raw datasets, such as the number of simultaneous pollutants at each minute, can be 

found at https://drive.google.com/drive/folders/11vHLS1kqlDe7ocpaI3ClLc14Rz1CKtYc?usp=sharing. 

 

http://www.fenceline.org/
http://www.fenceline.org/richmond/data.php
http://www.fenceline.org/richmond/data.php
https://esdr.cmucreatelab.org/
http://www.cmucreatelab.org/
https://github.com/amos-the-blessed/Fair-Tech-Collective.
https://github.com/amos-the-blessed/Fair-Tech-Collective.
https://drive.google.com/drive/folders/11vHLS1kqlDe7ocpaI3ClLc14Rz1CKtYc?usp=sharing
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Findings 

Community monitoring stations “see” more pollution than fenceline monitors 

RCAMP consists of three pairs of monitoring sites: Atchison Village, North Richmond, and Point Richmond 

each have a monitoring station in the community, as well as a corresponding fenceline monitor at the closest 

edge of the refinery (see Appendix A, table A1 for locations).  Fenceline and community monitors measure 

different pollutants, and fenceline monitors measure fewer (see Appendix A, table A2).  Four toxic gasses 

are measured by both fenceline and community monitors: benzene, toluene, xylene, and hydrogen sulfide.  

In each case, the fenceline monitor’s detection limit is higher than that of the community monitor by as much 

as an order of magnitude (Table 1). Because they are configured to cover the entire fenceline of the 

refinery, fenceline monitors are generally less sensitive than community monitors. 

 

Sensitivity of Fenceline vs. Community Monitors 
Lowest measurable level (ppb) 

Pollutant Fenceline 
Monitors 

Community 
Monitors 

Benzene 5 2 

Hydrogen Sulfide 30 0.5 

Toluene 5 0.5 

Xylene 5 0.5 

Table 1: Comparison of fenceline and community 

monitor detection limits 

 

Fenceline and community monitoring data were analyzed to quantify how frequently the two kinds monitor 

detected the chemicals they both measure.12 To compare detections by each of the fenceline-community 

monitor pairs, each minute was examined and classified as (a) both monitors show no detection; (b) the 

community monitor shows a detection but the fenceline monitor does not; (c) the fenceline monitor shows a 

detection but the community monitor does not; or (d) both monitors show a detection. Counting the number 

of instances in each category, it was found that 

• The large majority of the time, neither fenceline nor community monitors detected the chemical.  

(The exception is hydrogen sulfide, which was detected a majority of the time by community 

monitors in Point Richmond and Atchison Village.) 

• Very rarely (less than 2% of the time) were the pollutants detected by both fenceline and 

community monitors.  

• Community monitors very frequently detected chemicals when fenceline monitors did not; whereas 

it was very unusual for fenceline monitors to detect chemicals when community monitors did not.13  

 

Table 2 shows the total number of detections by community monitors, divided by the total number of 

detections by the corresponding fenceline monitor.  Community monitors detected chemicals tens and even 

hundreds of times more often than fenceline monitors did.  

 

                                                
12 Xylene was excluded from this analysis because community monitors produce two measurements for xylene (m,p-
xylene and o-xylene) whereas fenceline monitors only produce one. Detections thus did not seem directly 
comparable. 
13 See Appendix B for a summary of the numerical results. 
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 Point Richmond Atchison Village North Richmond 

Benzene 9 12 54814 

Toluene 7 29 7 

Hydrogen Sulfide 24 38 113 

Table 2: Number of times more often community monitors detected chemicals than did 

counterpart fenceline monitors 

 

Several factors could contribute to the disparity between detections at community monitoring sites and a 

fenceline monitors. The fenceline monitors’ higher detection limits is one obvious contributor. It is also likely 

that emissions released from tall stacks do not fall to the height of the monitors until they are in the 

community, and/or that pollutants detected by community monitors emanate from a wide variety of 

sources, and not just the monitored refinery.  Regardless, the fact that fenceline monitors make so few 

detections relative to community monitors suggests that fenceline monitoring alone is insufficient to 

understanding the impact of hazardous facilities on neighboring residential areas.  

Richmond residents frequently breathe “toxic soup”  

Environmental justice advocates frequently refer to air pollution in refinery-adjacent communities as a 

“toxic soup,” made up of numerous chemicals in combination. From a public health standpoint, this is of 

particular concern because of the possible synergistic effects of exposures to multiple toxins. When 

examined on a minute-by-minute basis, data from RCAMP community monitors supports the assertion that 

residents breathe a toxic soup.15  In any given minute, there are usually multiple pollutants present at 

detectable levels at each of the community monitors.  Figure 1 shows how often multiple pollutants were 

detected by the Atchison Village community monitor in a typical month, October 2016.  Only about five 

percent of the time were no pollutants detected.  Most frequently, 2 pollutants were detected 

simultaneously, and about one-third of the time, 3 or more pollutants were present. 

 
Figure 1: Frequency with which multiple pollutants detected by 

Atchinson Village community monitor, October 2016 

                                                
14 Due to a high false positive rate on benzene detections, particularly in the presence of ozone, there is reason to 
suspect that this number would not be as high if QA’ed data were used. 
15 Because fenceline monitors measure only 7 pollutants and have higher detection limits, their results are poorly 
suited to making this kind of calculation.   
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Over the two years analyzed (2016-2017), the average number of pollutants detected during any given 

minute was 2.9 at the North Richmond community monitoring station, 2.6 in Point Richmond, and 3.9 in 

Atchison Village. There appears to be some seasonal variation in the average number of pollutants 

detected simultaneously.  Figure 2 shows the average by month across the entire data set (i.e. the October 

average represents the average of October 2016 and October 2017).  It appears that more pollutants 

are detected in the fall and winter months.  The figure also shows pollutant detections at the Atchison 

Village community monitor to be more numerous most of the time than at the other two sites.  

 

 
Figure 2: Average Number of Pollutants Detected Simultaneously by Community Monitors, by Month 

(2016-2017) 

 

If a “toxic soup” is defined as consisting of four or more chemicals detected simultaneously, the data from 

community monitors show that residents of Richmond are exposed to a toxic soup of chemicals about 25% 

of the time, on average. (See table 3.) The percent of time with 4 or more chemicals detected varies by 

monitor and by month, reaching over 50% in the worst months. (See Appendix C, Table C1 for a month-

by-month breakdown.)  

 

 Atchison Village  North Richmond  Point Richmond  

Average 27.2% 25.5%  28.5% 

Best Month 4.42% (Aug 2017) 16.5% (Jan 2016) 19.5% (Jan 2016) 

Worst Month  55.0% (Feb 2016) 38.7% (Nov 2017) 44.7% (Oct 2017) 

Table 3: Percent of Time When Four or More Pollutants Were In the Air at 

Community Monitoring Sites, 2016-2017 

 

While it is typical for multiple pollutants to detected simultaneously, it is not always the same pollutants 

that are detected together.  The composition of the “toxic soup” can change rapidly throughout the day, 

and vary considerably from month to month.  Figure 3 offers an example of the monthly variation in 

pollutant detections. The pie charts show the proportion of total detections attributable to detections of 

particular pollutants.  In the Atchison Village example, black carbon (gray), hydrogen sulfide (light blue), 

and PM2.5 (pink) appear to account for the majority of detections, but their relative contribution varies 

greatly from month to month.  (See Appendix D for results from North Richmond, Point Richmond, and 
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fenceline monitors. Fenceline monitors show less variation, and the majority of their detections are of 

ozone.) 

 

 
Figure 3: Monthly Detections, by pollutant, at Atchison Village Community Monitor 

 

 

Pollution is present in the community nearly all the time 
Examined on a minute-by-minute basis, data from community monitors show that, the vast majority of the 

time, at least one pollutant is present at a detectable level.  Table 4 shows that, on average, some number 

of pollutants is detected over 90% of the time in Point Richmond, and approaching 100% of the time in 

Atchison Village.    

 

Table 4: Frequency of Detections 

at Community Monitors 

 

This finding is in contrast to the initial impression conveyed by viewing real-time data on fenceline.org, or 

even historical data on airwatchbayarea.org, either of which would show mostly non-detects for any given 

http://www.fenceline.org/
http://www.airwatchbayarea.org/
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pollutant. Table 5 offers the example of benzene, which was detected only 5% of the time at the North 

Richmond community monitoring station.   

 

 Number of Readings Percent of Total 

“Nothing Detected” 965263 94.93% 

Detections 51514 5.0664% 

 “Offline” 14 0.00138% 

“Low Signal” 72 0.00708% 

Total 1016777 100% 

Table 5: Detections of Benzene by the North Richmond Community Monitor, 2016-2017 

 

These statistics for benzene are typical of many of the measured pollutants: each is detected a relatively 

small proportion of the time. (Black carbon, PM2.5, and ozone are exceptions.) But when considered in the 

context of the many other pollutants present throughout the day and month, each pollutant can be seen as 

a contributor to a cumulative effect, where at least one, and often many, pollutants are present at 

detectable levels almost all the time.     

Analyzing aggregate data shows patterns that are not visible in real time 

Common techniques for presenting and visualizing real-time air monitoring data either present a 

“snapshot” of monitor readings at a given moment, or show how readings of a single pollutant vary over 

time.   

 

 
Figure 4: Sample real-time data from fenceline.org 

 

A visitor to fenceline.org may see both: a snapshot of current readings (Figure 4), and—if she hovers over 

a reading for a particular pollutant—a graph of readings over the past 24 hours.     
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Figure 5: Sample time series data from fenceline.org 

 

 

This analysis demonstrates that neither approach is adequate to understanding the data produced by 

community and fenceline monitors. Examining detections on a minute-by-minute basis made it possible to 

quantify the aggregate effects of multiple pollutants and show that, despite a high rate of non-detections 

for each individual pollutant, Richmond residents are continuously affected by air pollution. 

 

This analysis also suggests what time scales are likely to be most appropriate for examining real-time 

community monitoring data.  Monthly averages showed significant and possibly meaningful variation that 

would not be apparent from annual averages, suggesting the need to investigate the effect of seasonal 

factors on pollutant detections. Variation in detections by time of day and day of week were also 

examined, but no patterns emerged.  

 

There are limitations to this analytical approach. In particular, the magnitude of detections—measured 

chemical concentration—was not considered, nor was the relative potency of the various pollutants 

measured. This study’s approach is nonetheless important because it permitted processing of a large 

volume of data, and made it possible to examine the effects of multiple pollutants in the aggregate.  

However, it should be seen as a complement to, rather than a substitute for, analyses that make use of the 

data on chemical concentrations.  

 

This research was also limited by the available data. Having access to data that had undergone a quality 

assurance process would have increased the accuracy of these results. Having fenceline monitoring data 

that more closely matched community monitors’ data in the number of chemicals measured and sensitivity of 

measurements would also have enabled an enhanced understanding of air quality in Richmond.  

 

The most significant constraint on this sort of analysis is that it requires specialized skills and software to 

undertake. Ordinary citizens are unlikely to have the programming knowledge or access to data 

management infrastructures necessary to perform calculations on millions of data points. Moving from real-

time data to an improved understanding of air quality thus requires the involvement of experts who can 

help with data analysis. 
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Conclusion 
 

The first study to analyze monitoring data from the Richmond Community Air Monitoring Program, this 

research  

• Demonstrates the importance of community monitoring alongside fenceline monitoring, as well as 

the need for more sensitive monitors at refinery fencelines; 

• Offers quantitative support for residents’ allegations that they breathe a “toxic soup,” showing 

that 4 or more pollutants are present in the air at detectable levels about one-quarter of the time, 

on average; 

• Demonstrates the value of an innovative approach to data analysis: counting detections (without 

regard to measured value) enables multiple pollutants to be considered in the aggregate and 

patterns investigated across time; and 

• Underscores the need for communities to have the support of experts in analyzing air monitoring 

data, if community air monitoring programs are to contribute to a better understanding of local air 

quality. 

 

These results should inform the development of air monitoring programs in other communities adjacent to 

industrial polluters. They should also be seen as a springboard for further innovation in methods for making 

sense of real-time monitoring, so as to better understand air quality at the community level. 
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APPENDIX A: Monitor Specifications 

 

Table A1. Monitor Locations 

 

 

Table A2. Detection Limits for Community and Fenceline Monitors 

Pollutant Community Monitor 
ppb 

(except where noted) 

Fenceline Monitors 
ppb 

Ammonia 2 N/A16 

Benzene 0.5 5 

Carbon Disulfide N/A 5 

Ethylbenzene 0.5 N/A 

Hydrogen Sulfide 2 30 

3-Methylpentane 0.5 N/A 

N-Heptane 0.5 N/A 

N-Hexane 0.5 N/A 

N-Octane 0.5 N/A 

Ozone N/A unavailable 

Sulfur Dioxide  N/A 5 

Toluene 0.5 5 

1,2,3-Trimethylbenzene 0.5 N/A 

1,2,4-Trimethylbenzene 0.5 N/A 

1,3,5-Trimethylbenzene 0.5 N/A 

2,2,4-Trimethylpentane 0.5 N/A 

m,p-Xylene 0.5 N/A 

o-Xylene 0.5 5 

Black Carbon 0.5  µg/m3 N/A 

PM 2.5 6  µg/m3 N/A 

 

 

  

                                                
16 N/A indicates pollutant not measured at that location 

 Latitude Longitude 

North Richmond 
Fenceline 

37.948 -122.375 

North Richmond 
Community 

37.948 -122.365 

Point Richmond 
Fenceline 

37.935 -122.385 

Point Richmond 
Community 

37.924 -122.382 

Atchison Village 
Fenceline 

37.941 -122.381 

Atchison Village 
Community 

37.935 -122.372 



14 

APPENDIX B: Comparisons of Community and Fenceline Monitor Detections 

 

Table B1. Toluene Detections at Community and Fenceline Monitors 

 

Toluene Community and Fenceline Comparisons 
Fenceline DL: 5ppb, Community DL: 0.5ppb 

 Point Richmond Atchison Village North Richmond 

Number of 
times... 

Percent of 
total 

Number of 
times... 

Percent of 
total 

Number of 
times... 

Percent of 
total 

...both community & 
fenceline show zero 

1686890 82.9 1564000 76.9 1659308 81.6 

...community has a 
detection, fenceline has 
a non-detect 

303614 14.9 453832 22.3 326988 16.1 

...fenceline has a 
detection, community has 
a non-detect 

38752 1.9 11640 0.6 42252 2.1 

...both show a detection 4298 0.2 4076 0.2 5006 0.3 

 

 

Table B2. Hydrogen Sulfide Detections at Community and Fenceline Monitors 

 

Hydrogen Sulfide Community and Fenceline Comparisons 
Fenceline DL: 30ppb, Community DL: 2ppb 

 Point Richmond Atchison Village North Richmond 

Number of 
times... 

Percent of 
total 

Number of 
times... 

Percent of 
total 

Number of 
times... 

Percent of 
total 

...both community & 
fenceline show zero 

1740780 32.3 657384 32.3 1765944 86.8 

...community has a 
detection, fenceline has 
a non-detect 

 
280980 

 
65.9 1339756 65.9 265270 13.0 

...fenceline has a 
detection, community has 
a non-detect 

 
11026 

 
<0.1 10 <0.1 2206 0.5 

...both show a detection 768 1.8 36398 1.8 134 <0.1 
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Table B3. Benzene Detections at Community and Fenceline Monitors 

 

Benzene Community and Fenceline Comparisons 
Fenceline DL: 5ppb, Community DL: 0.5ppb 

 Point Richmond Atchison Village North Richmond 

Number of 
times... 

Percent of 
total 

Number of 
times... 

Percent of 
total 

Number of 
times... 

Percent of 
total 

...both community & 
fenceline show zero 

1884104 92.7 1945956 95.7 1930338 94.9 

...community has a 
detection, fenceline has 
a non-detect 

 
138300 

 
6.8 78534 3.9 103028 5.1 

...fenceline has a 
detection, community has 
a non-detect 

10210 0.5 9058 4.5 188 <0.1 

...both show a detection 940 0.1 0 0 0 0 
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APPENDIX C: Simultaneous Pollutant Detections by Month 

 

Table C1.  Percent of Time Four or More Pollutants Detected Simultaneously, By Month 

 
 

Atchison 
Village 

Community 

North 
Richmond 

Community 

Point 
Richmond 

Community 

2016    

January 44.1 16.5 19.5 

February 55.0 17.0 20.3 

March 26.4 17.3 20.2 

April 18.6 17.5 20.7 

May 10.0 18.0 21.3 

June 40.8 18.7 22.2 

July 26.9 19.5 23.1 

August 25.3 20.5 24.0 

September 14.1 21.5 25.3 

October 21.2 22.4 26.3 

November 50 22.6 27.0 

December 41.6 22.2 27.3 

2017    

January 24.4 22.3 25.9 

February 17.4 23.6 25.4 

March 10.0 24.5 26.1 

April 9.9 25.9 26.5 

May 25.3 27.9 28.1 

June 20.5 30.3 30.5 

July 7.0 33.1 33.4 

August 4.4 36.1 37.2 

September 31.7 38.8 42.0 

October 41.1 38.1 44.7 

November 37.0 38.7 41.6 

December 50.7 38.9 45.7 

AVERAGE 2016-2017 27.2 25.5 28.5 
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Table C2.  Average Number of Pollutants Detected Simultaneously, By Month 

 

 

  

 
 

Atchison 
Village 

Community 

North 
Richmond 

Community 

Point 
Richmond 

Community 

2016    

January 4.86 2.84 3.42 

February 4.94 3.40 3.81 

March 4.05 2.36 2.44 

April 3.47 2.38 1.74 

May 3.34 1.93 1.36 

June 3.63 1.89 1.53 

July 3.40 2.08 1.30 

August 2.98 2.07 1.09 

September 3.12 3.00 2.49 

October 2.99 3.50 2.75 

November 4.63 3.73 3.09 

December 4.65 3.46 4.59 

2017    

January 3.83 2.71 3.50 

February 3.43 2.29 2.41 

March 3.57 2.43 2.87 

April 3.36 2.13 1.84 

May 3.63 2.23 1.16 

June 3.53 2.33 1.22 

July 3.06 3.10 1.14 

August 2.90 3.62 1.67 

September 3.58 4.03 3.05 

October 3.66 4.21 5.64 

November 3.97 4.07 3.35 

December 4.00 5.46 4.95 

AVERAGE 2016-2017 3.69 2.97 2.60 
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APPENDIX D: Pollutants detected, by month 

 

Figure D1. Monthly Detections, by pollutant, at Atchison Village Community Monitor 

 

 
 



19 

Figure D2. Monthly Detections, by pollutant, at North Richmond Community Monitor 
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Figure D3. Monthly Detections, by pollutant, at Point Richmond Community Monitor 
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Figure D4. Monthly Detections, by pollutant, at Atchison Village Fenceline Monitor 
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Figure D5. Monthly Detections, by pollutant, at North Richmond Fenceline Monitor 
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Figure D6. Monthly Detections, by pollutant, at Point Richmond Fenceline Monitor   


