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Air Quality Monitoring – Village Green Project 

Service Description 

The Village Green Project provides air pollution monitoring capabilities in communities and real-time air 
pollution measurements (PM2.5, ozone) at lower cost and maintenance. The instruments also measure 
weather conditions (wind, temperature, and relative humidity) in real-time. The monitoring system is 
incorporated into a park bench and is solar powered with a battery back-up power source. The Village 
Green Project design: 
 

 minimizes the footprint of an air monitoring system; 

 installs and runs at lower cost; 

 avoids the need for outside electricity; 

 requires minimal maintenance; 

 provides data each minute with automated data quality checks; 

 engages the community; and,  

 provides publicly available data immediately via a website. 
 

The Village Green system integrates the monitoring equipment into a bench or play structure.  However, 
the air quality monitoring equipment can stand alone in a weatherproof box, for example, sited on 
school rooftops as is currently being piloted in Hong Kong. 
 
The Village Green Project took its name from history when village greens were the heart of a town 
where citizens came together. The aim of this project was to build an air monitor that would fit well into 
a modern “village green” environment, such as a playground, city park, or running trail.  
 
The air quality monitoring data are not directly tied to air quality regulations.  Village Green is a 
research and educational air monitoring system using several lower cost instruments that are placed 
in an environment to involve and inform the public. The measurements should not be held up directly 
to official air quality standards, but can be explored to study how air pollution trends change with time 
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and weather.  The air quality monitoring data undergo multiple quality control checks before they are 
shared with the public. 
 
Research studies tell us that local air pollution levels can be affected by pollution sources located both 
nearby and far away. For example, EPA’s research has shown that pollution levels immediately 
downwind of a highway can be higher than in places farther from a highway. Lower cost air monitoring 
technologies, like the Village Green Project, can allow researchers and citizens to monitor local air 
quality to understand how air pollution varies from place to place. 

Best Suited for 

The Village Green air monitoring station is well-suited for long-term measurement of air pollution and 
weather in outdoor environments.  The station can be impactful if placed in a community gathering 
location – not only providing data on local air quality but also serving to increase environmental 
awareness.  Since the station is fully integrated (solar panels, bench structure, instruments, 
communications), it can be placed virtually on any level surface with available sunlight.  In the event 
placement is in a far north region such as northern Asia, alternative power may be recommended 
(combining wind and solar; land power).  It is possible to deploy the equipment without the bench 
structure – to accommodate a rooftop deployment, a smaller version has been developed that can 
mount on a flat roof area.   
 
The station is designed to transmit the data using a cellular modem.  In the event cellular 
communication is not available, an alternative option is to have the station record the data to the 
integrated computer and have the site manager periodically download the data.  This would reduce the 
immediate access of the public to the data but would provide an important data set that could be used 
to investigate local air pollution issues.   
 
The air monitoring instruments have a long history of use in the air monitoring research community and 
are expected to perform well over a large range of pollution levels.  The station has been tested for over 
a year outdoors in North Carolina, USA and the integrated solar panels provided sufficient power to 
operate 95% of the year.  In addition, the ozone and PM2.5 data tracked very closely with data monitored 
from the higher cost, regulatory-level instruments.   
 
The one-minute data rate is helpful for applications where a community is interested in investigating 
local and regional sources of PM2.5.  Combining PM2.5 and wind information, the community could 
explore time periods and wind conditions that contribute to higher PM2.5 levels.   

Service Examples 

Village Green Fact Sheet: 
http://www.epa.gov/research/priorities/docs/village-green-project-fact-sheet.pdf 
 
Air Quality Index: 
http://www.airnow.gov/ 
 
Air Quality Materials for Teachers: 
http://www.airnow.gov/index.cfm?action=learning.forteachers 
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The air quality monitoring Village Green prototype was set up as a solar-powered air pollution and 

meteorological monitoring station located outside of the Durham County Library South Regional Branch 

in Durham, North Carolina (see data at http://villagegreen.epa.gov/).  The prototype has been operating 

for 16 months, and studies on its performance have been conducted.  The real-time data on PM2.5 and 

ozone arriving minute by minute from the prototype have been compared to data from the traditional 

regulatory air monitors, and they usually match within 15%, which is considered very good agreement 

by air measurement experts.  This data agreement held over a range of environmental conditions and 

across multiple seasons over time.  The data could be used to estimate an Air Quality Index (AQI) that 

relates to a public health advisory – AQI is computed differently among countries worldwide; however, 

all typically experience PM and ozone as driving the index value.      
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In a recent proposal opportunity provided by EPA, more than 20 state and Tribal organizations in the 

USA have expressed interest in deploying the Village Green air quality monitoring system.  Additionally, 

EPA is working with international partners, including with a school in Hong Kong to deploy the Village 

Green air quality instrumentation atop the school’s roof.  The new stations deployed in the United 

States will be hosted on an upgraded Village Green Project website that will be able to do real-time data 

handling for multiple stations.  The deployment in Hong Kong is for evaluation purposes and the 

monitoring data will be hosted by a local university.   

The Village Green air quality monitoring project will expand on the prototype to achieve increased 

system capability.  EPA is evaluating whether to include additional measurement sensors such as for 

nitrogen dioxide (NO2), another major air pollutant.  The project aims for flexibility for its long term use 

through multiple design options (e.g. power source type, materials for weather durability) based on 

local environmental conditions; and, a system which allows for interchangeable parts.  

Onboarding Process 

For a community to deploy a Village Green Project system, it is recommended they have a planning 

discussion with EPA scientists.  The key technical steps involved would be:  

1. Plan out the deployment: select the planned site location, decide who would provide local 

maintenance, and decide how they envision publishing the data. 

2. Commission the building and installation of equipment, and establish the data communications. 

3. Provide ongoing maintenance on a timeframe of approximately once every three months.   

4. (Optional) Analyze the data set and provide a summary of data findings to community planners, if the 

deployment purpose involved developing an understanding of sources affecting local air quality.   

City Responsibilities 

Cities will be expected to provide monthly feedback on PARTNER service to 100RC. 

The community is expected take ownership of the Village Green air quality monitoring system. There 

should be designated persons who are willing to be trained by EPA or its partners on the maintenance of 

the system to conduct once every 3 months hands-on maintenance checks.  Siting the Village Green 

system is important so as to protect the instrumentation and keep it secure. 

Service Offering Limitations 

The Village Green air quality monitoring system is available to all cities. 

Length of Engagement 

A six-month planning period is recommended that would involve site selection, instrumentation 

procurement and installation, and training.  Once the equipment is installed, it could be left in place for 

years and continue operating well, as long as ongoing maintenance is provided.  Some instrumentation 

components will have mechanical failure over time and require replacement (e.g., an internal pump in 

one of the instruments needs to be replaced every 6 months); other maintenance involves cleaning the 

equipment and checking that its calibration is maintained.   At the point the community no longer wants 
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to continue supporting the instrumentation, the system could be decommissioned entirely or 

reconfigured for other purposes.   

Service Support 

EPA can provide technical assistance on the preparation, use, maintenance, and sourcing of the Village 

Green air quality monitoring system. EPA can also, where appropriate, host the data stream from the 

instrumentation on the Village Green website.  The upgraded website will not only have a user-friendly 

presentation of the data, but will also eventually provide public health messaging associated with the 

data.   

Training Material 

Two training opportunities would be envisioned: 

1. In-person technical training on the instrumentation operation at the time the system is installed.  

2. (Optional) As-needed training or consultation by air measurement professionals on data analysis 

strategies if the community wanted to go beyond real-time data transmission to do further 

analysis on the data set being generated by the instrumentation. 

Licensing 
 
There are no licensing limitations. 
 
Terms of Use 
 
All components of the Village Green Project prototype are commercially available and the design will be 
publically shared.  The only restriction is whether EPA will support hosting the data on the Village Green 
Project website, if that is an action desired by the community.  This is currently under discussion within 
the Agency and may be a case-by-case decision.  The community could explore alternatives, such as 
hosting the data on their own website independently.   
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