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Four Conclusions 

1) Low-Cost monitors can contribute to awareness, behavior 

change, use of technical interventions, & building capacity 

of people, communities, & organizations. 

2) Outdoor particle counts have a significant impact on 

indoor levels. 

3) Visualization tools influence how one interprets the data. 

4) Behavioral & technical interventions can substantially 

reduce indoor particle levels 
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ROCIS (Rock-us) or (Raucous) 

Reducing Outdoor  

Contaminants in Indoor Spaces 

 
WWW.ROCIS.ORG 
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WHAT IS ROCIS ? 

 
A Southwestern Pennsylvania 

initiative to reduce the impact of 

exterior pollution in indoor spaces.  

MISSION 
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Why is IEQ Important? 
(Indoor Environmental Quality) 

üAbout 90% of our 

time is spent indoors 

 

üVulnerable groups 

spend more time 

indoors (95%+) 

Matz, C.J.; Stieb, D.M.; Davis, K.; Egyed, M.; Rose, A.; Chou, B.; Brion, O. Effects of Age, Season, Gender and Urban-

Rural Status on Time-Activity: Canadian Human Activity Pattern Survey 2 (CHAPS 2). Int. J. Environ. Res. Public Health 

2014, 11, 2108-2124. 

Canadian Human Activity Pattern Survey 2, 2010-11 

Avg. Daily Time (%) 
Indoor-Home

Indoor-Other

Outdoors

In Vehicle

Indoor Total
88.9%
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ROCIS LCMP 

LOW COST MONITORING 

PROJECT 

National HPC Conference 4-24-18 6 



Low Cost Monitoring Project (LCMP) 

Objectives 
 

1) Learn how low-cost air monitors empower occupants 

2) Examine the impacts of outdoor pollution on indoor air 

3) Explore interventions to improve indoor air quality 
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Low Cost Monitoring Project (LCMP) 

Process 
 

 

üProvide IAQ monitoring kit ï short-term loan for baseline, longer term for 

testing interventions 

üTap participantôs homes & workplaces 

üInvest in participantsô experience & knowledge  

üProvide protocols for reporting & interventions  

üBuild baseline & develop/refine best practices 

üDevelop champions!! 
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LCMP Cohorts 

üInitial 3-4 weeks ï home or workplace 

ÅLonger term monitoring with interventions 
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Low Cost Monitoring Kit 

(3) Dylos Particle Counter  DC1700 
http://www.dylosproducts.com/dc1700.html  

(2) Corentium Radon https://airthings.com/us/  

(1-2) Carbon Monoxide (CO) Monitors  

(Experts Model 2015) http://coexperts.com/2015-2/ 

(2) CO2  TIM12 Datalogging Meter www.co2meter.com 

 

Our cost - ~ $1,600-$1,800/kit 

(Quantity discounts, some donated equipment) 

No cost to participants for monitoring 
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Making the Invisible Visible  

Dylos 1700 Optical Particle Counter:  
# Particles per 1/100 ft3, 1 min. resolution  

 

2 size ranges:  

> 0.5+ ɛm (Dylos ñTotalò) 

> 2.5+ ɛm (Dylos ñLargeò) 

Cost: $300 - 400; 1 week data storage 

3 Dylos / Site  

ü Outside, Inside (living area) Roamer (usually bedroom) 
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NOTE:  Scale at right is from  

manufacturer; not health based 

 
Dylos 1700 http://www.dylosproducts.com/dc1700.html  
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Pittsburghôs Air Quality is Poor  
 
People Most at Risk in the U.S.  

From Year-Round Particle Pollution (Annual PM2.5) 
 

ü8th worst city1 & worst city east of the Rockies)  

üAllegheny County (Pittsburgh) is 13th worst 

1. Pittsburgh-New Castle-Weirton (PA-WV-OH) 

 

SOURCE: American Lung Association  State of the Air Report 2017 
http://www.lung.org/assets/documents/healthy-air/state-of-the-air/state-of-the-air-2017.pdf 
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PM10: Particulate matter less than 10 µm in diameter  

PM2.5: Particulate matter less than 2.5 µm in diameter  

Å           ROCIS LCMP Dylos: PM0.5+: Particulate matter is greater than 0.5 µm  

in diameter (1/100 of human hair!)  
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 Particles 

OUTDOOR BLACK CARBON 

50 nm to 1 µm 
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LCMP Design: Not a Regulatory Focus 

üMeasuring particle count, not mass; 1-min. resolution 

üFocus on indoor / outdoor comparison  

üProof of concept ï exploration of interventions  

üHealth Concerns 

Å Fine (PM2.5) & Ultra-Fine Particles (PM0.1) can be vehicles to 

increase exposure of toxic contaminants such as SVOCs & 

metals 

Å Precautionary principle should apply ï avoid or minimize 

exposure 
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Ambient Air Pollution Impacts 

 

(WHO)  3.7 million excess deaths globally/year 

 

130,000 deaths annually in U.S. alone 
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DATA VISUALIZATION  
Opportunities & Challenge 

Outdoor Impacts Indoors  
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Occupant Insights  

Spikes dominate awareness 

 

Biggest Impressions (Indoor Incidents) 

üCooking  

üCleaning 

üActive occupants (e.g. children) 

üRemodeling  
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Visualization Challenges 

Making Sense out of Data! 

80 million data points ï  

     édownloaded manually, 20K at a time! 

 

üComparison to others 

üImpact of outside counts on inside  

üComparison over time / Impact of interventions  

ÅDid actions make a difference? How much? 
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Visualize Impact of Outdoor on Indoor, 

and Impact of Interactions 
ROCIS LCMP tools include:   

(http://rocis.org/rocis-data) 

 

üOutdoor Dylos Data Plot by Cohort (Weebly site) 

  

üLCMP Averager (Excel macro)  

ÅFeedback after each download 

Åhttp://rocis.org/rocis-averager 

 

üLCMP Data Explorer (R Shiny web app) 

Åhttp://rocis.org/rocis-data-explorer 
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V Poor >3000  

Poor  

1050-3000 

Indoor Median & Distribution    
(Dylos Total  0.5+ µm)  

Good 150-300  

Fair 300-1049 

Excellent <75  

Log Scale 

20 

V Good 75-149 

More than 10 to 1 difference! 

Median:  ~2/3 Fair; ~1/3 Good  

15-minute avg. 
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V Poor >3000  

Poor 1050-3000 

Outdoor Median & Distribution 
(Dylos Total - 0.5+ um)  

 Good 150-299 

Fair 300-1049 

Excellent <75  Log Scale 
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V Good  75-149 

~½ Poor; ½ Fair  
15-minute avg. 

50% of observations are within each vertical box  
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Outdoor Data by Cohort -  

(70 mile spread) - Readings track 
Log scale 

Most sites are Pittsburgh; Green line (Wbg) is 50 miles south 

Dylos particles (0.5+ ɛm) 

V Poor >3000  

Poor 1050-3000 

Fair 300-1049 

 

Good 150-299 

V Good  75-149 

 
Excellent <75 
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Online Data Explorer  

Indoor Counts Track Outdoors  
http://rocis.org/rocis-data-explorer (j1t8)        0.5+ ɛm  Particles by Time (15-min. avg.) 
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Blue: treated zone 

Orange: untreated zone 

Deep red: outdoors 

Tight, single family home 

Though order of magnitude lower; Indoor (Blue/orange) tracks Outdoor 
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V Poor >3000  

Poor 1050-3000 

Fair 300-1049 

 Good 150-299 

V Good  75-149 

Excellent <75  
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A 

A 

A 

A 

 

When Outdoor: 

Lowest 25%ile 

(Best)  

What if Outdoor AQ was ñGoodò All the Time?                                                                                                          
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     INDOOR              

Using online ROCIS Data Explorer 

http://rocis.org/rocis-data-explorer  

     % of Time 
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A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

 

When Outdoor: 

Highest 25%ile 

(Worst) 

What if Outdoor AQ was ñBadò All the Time?                                                                                                          
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     INDOOR              

Using online ROCIS Data Explorer 

http://rocis.org/rocis-data-explorer  

     % of Time 
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PARTICLE DISTRIBUTION 

BY SITE VS 
Household Characterization Survey Data 
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