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EXECUTIVE SUMMARY





The Environmental Protection Agency (EPA) has established new standards for fine particles (under 2.5 microns in size).  The states need to measure the amount of fine particles to which their citizens are exposed. The Department of Environmental Protection (DEP) is proposing to install new PM2.5 monitors to fulfill this need.  DEP has also taken this opportunity to review the Commonwealth’s entire air quality monitoring program in order to propose necessary changes that will make the program more effective.  The current monitoring program exceeds minimum EPA requirements, consistently measures levels for many pollutants well below federal health based standards, and measures for total suspended particulate (TSP) for which a federal standard no longer exists.  DEP is proposing to restructure the program to measure the pollutants most likely to violate the National Ambient Air Quality Standards (NAAQS).





This proposal will meet the EPA’s requirements and schedule for establishing a fine particulate network.  EPA grant money is expected to be sufficient to purchase and install the PM2.5 network and operate it for the first two years of service.  After that time, DEP will have to assume full financial and operational responsibility.








INTRODUCTION





Air quality monitoring in Pennsylvania is conducted by three agencies:  DEP, Bureau of Air Quality; the Allegheny County Health Department; and Philadelphia Air Management Services. 





The goals of Pennsylvania’s ambient air monitoring program are:





to judge compliance with federal and state air quality standards, 


to provide real-time monitoring of air pollution episodes, 


to provide data for trend analysis, regulation evaluation and planning, and 


to provide the public with timely information on air quality.





The primary monitoring strategy of DEP is to place monitors in areas having high population density, high levels of contaminants or a combination of the two.  In addition, some monitors are positioned to detect pollution traveling across Pennsylvania’s borders.  The majority of all monitoring efforts take place in the more populated “air basins” of the Commonwealth.  


�



These “air basins” have been defined in the bureau’s regulations and consist of the following:





Allegheny County Air Basin�
Monongahela Valley Air Basin�
�
Allentown/Bethlehem/Easton Air Basin�
Reading Air Basin�
�
Erie Air Basin�
Scranton/Wilkes-Barre Air Basin�
�
Harrisburg Air Basin�
Southeast Pennsylvania Air Basin�
�
Johnstown Air Basin�
Upper Beaver Valley Air Basin�
�
Lancaster Air Basin�
York Air Basin�
�
Lower Beaver Valley Air Basin�
�
�



Of these 13 air basins, DEP conducts surveillance in 12.  Allegheny County conducts its own monitoring program.  (Philadelphia, which also conducts its own monitoring program, is part of the DEP Southeast Pennsylvania Air Basin.)  In addition to the 12 air basins in which DEP conducts surveillance, there are three additional areas which are not in an air basin where the Department has historically conducted significant monitoring programs: Altoona, Williamsport and the Shenango Valley.





DEP’s Bureau of Air Quality publishes a report that contains summaries of the air quality data collected by DEP in each calendar year.  Data from Philadelphia or Allegheny counties can be obtained by contacting those agencies directly.








NEED FOR A NEW PARTICULATE MATTER NETWORK





EPA has promulgated regulations� establishing new particulate matter (PM) monitoring standards and the accompanying sample collection and laboratory analysis procedures. These amendments require states to submit a network design to the EPA Regional Administrator for approval by July 1, 1998. (The term network, used in this document, is a geographic distribution of a particular kind of monitor which measures one type of pollutant.)  This document will explain how DEP plans to perform the new tasks required by these regulations, proposed revisions to the current air monitoring program, and the impact of those revisions.  This proposal will meet EPA’s requirements and schedule for establishing a fine particulate network.  EPA grant money is expected to be sufficient to purchase and install the PM2.5 network and operate it for the first two years of service.  After that time, DEP will have to assume full financial responsibility for the new monitors.


�



Background - TSP and PM10 





In 1971, EPA promulgated the original primary and secondary National Ambient Air Quality Standard (NAAQS) for particulate matter under Section 109 of the Clean Air Act.  At that time, the reference method for collecting particulate samples for comparison to the standard was the “high-volume” sampler.  This type of sampler collects particles up to a size of 45 microns in diameter, called “total suspended particulate” (TSP).





In 1987, recognizing the risks of adverse health effects associated with smaller particles that are more likely to penetrate deeper into the respiratory system, EPA created a new particulate matter standard -- particles with a diameter of 10 microns or less (PM10).  At the same time, EPA abolished the TSP standard.  DEP developed an additional monitoring network to specifically measure PM10.





Revised Particulate Matter Standard - PM2.5





EPA has now concluded that continued use of PM10 as the sole standard for the particulate matter standard will not provide the most effective and efficient protection from the detrimental health effects of particulate matter.  In July 1997, EPA concluded its review of evidence on exposure to ambient particulate matter and revised the PM10 NAAQS for particulate matter and created a new smaller size-specific standard for particulate matter (particles with a diameter of 2.5 microns or less).








PROPOSED PM2.5 NETWORK DESIGN





EPA based the development of the new PM2.5 standard on a “spatial average” or so-called community-oriented (core) approach.  Core monitors, which represent community-wide average exposure, form the basis of PM2.5 network design.





DEP is proposing a network that best represents the exposure of populations that will be affected by elevated PM2.5 concentrations.  EPA’s term  “Monitoring Planning Area” guides states in delineating these areas.  EPA has defined a Monitoring Planning Area (MPA) as a contiguous geographic area with a well defined boundary, which may cross state lines.  For example, MSAs�, counties, census blocks, air quality management districts, etc., may be used to designate an MPA.  DEP’s proposed MPAs are shown on Map 1.  





EPA requires PM2.5 sampler installations to begin September 16, 1998  and full operation by January 1, 1999.  DEP is proposing that the new network become fully operational over the course of two years.  DEP is proposing to install and operate 18 PM2.5 sites for Year One, which starts January 1, 1999, (shown in blue squares on Map 2) and 16 PM2.5  sites in Year Two, which starts January 1, 2000 (shown in green circles).  The larger MSA’s will be covered in Year One.  EPA designated 18 sites to be the target for Year One.    


 


The Department is proposing the following PM2.5 network design:





Every MSA with a population greater than 200,000 will be an MPA and all of these sites will be installed in Year One.


With the exception of Williamsport, all other MSA’s, regardless of population, will be defined as MPA’s, with installations spread over Year One and Two.  The Williamsport area will continue to be monitored using a PM10 sampler.


Some other areas of the state determined to be areas of population growth will also be designated as an MPA.  EPA determined the required number of sites for these areas by first calculating the population in areas outside the MSA’s associated with the above criteria.  DEP will then position these sites throughout these high population growth areas.


DEP will establish one site in the state to assess the effects of regional transport of emissions.


DEP will establish one regional background site in a pristine area to represent regional-scale PM2.5 concentrations from MPA’s, non-urban source areas and natural emissions. 





All Year-One monitors are proposed for installation at existing TSP/PM10 sites because it is a time consuming process to find sampling sites and to negotiate leases with landowners. Siting at existing locations is a necessity if all the monitors for Year One are to be installed in keeping with the EPA schedule.  As data is analyzed and the initial push to install monitors is realized, the network will be re-evaluated to ensure the best PM2.5 sampling locations are utilized.  However, since siting requirements for TSP/PM10 samplers are very similar to the new regulations for establishing a PM2.5 network, all of the sites selected are expected to meet the new PM2.5 siting criteria.





Philadelphia and Allegheny counties are included in their respective MPAs, but operate their own monitoring networks.  In addition to the 34 sites in DEP’s monitoring plan, Allegheny Counties will install 12 monitors and Philadelphia County will install six. 








DEP’s CURRENT AIR MONITORING PROGRAM





Requirements





EPA regulations require the establishment of an air quality monitoring program that consists of many different monitoring networks to measure ambient concentrations of those pollutants for which federal standards have been established.  The Department’s current monitoring program measures for sulfur dioxide, particulate matter, carbon monoxide, ozone, nitrogen dioxide and lead.  The stations that comprise this network have been designed to meet four basic monitoring objectives:





To determine the highest pollutant concentrations expected to occur in the area covered by the monitoring system.


To determine representative pollutant concentrations in areas of high population density.


To determine the impact on ambient pollution levels of significant sources or source categories.


To determine general background concentration levels.





In addition, DEP must be able to generate a daily air quality index (Pollutant Standards Index or PSI) for all urban areas with a population exceeding 200,000.





Specific EPA design criteria for each pollutant are briefly presented below.





Sulfur Dioxide (SO2) - An area’s population and pollution level determine the number of SO2 monitors located in that air basin.  All major air basins monitored by DEP fall into the “low” concentration category for SO2.  EPA divides concentration categories for SO2 into low, medium, and high.  The low category for SO2 is defined as a concentration level that is measured at 60 percent or less of the NAAQS.  All low concentration areas in the state with a population under 1,000,000 meet or exceed the number of required SO2 sites.  SO2 monitors in areas with a population of 1,000,000 or more are controlled by Philadelphia and Allegheny County.





Carbon Monoxide (CO) - Because CO is generally associated with heavy traffic and population clusters, an urban area with a population greater than 500,000 is the principal criteria for identifying areas for which CO monitoring is required.  All DEP CO monitors have met the federal air quality standard for the past 10 years, and in general there has been a long term improvement of 26% from the levels seen in 1987.  Also, DEP meets or exceeds EPA’s required number of CO monitors in all areas of the state.  In many areas, DEP monitors for CO where monitoring is not required by EPA.





Ozone (O3) - Any urbanized area with a population over 200,000 will generally require two National Air Monitoring System (NAMS) ozone monitors.  In addition, Pennsylvania follows the recommendation of placing the second monitor on the fringe of the central business district along the predominant summer/fall wind direction, enabling this station to measure peak ozone levels under light or stagnant wind conditions.  This is sufficient for most urban areas because concentration gradients for ozone are not as sharp as for the other criteria pollutants.  





Nitrogen Dioxide (NO2) - DEP monitors oxides of nitrogen (NOx) levels, which includes NO2 (the pollutant for which the NAAQS is established).  Nitrogen dioxide monitoring is only required in areas which have a population greater than 1 million.  Philadelphia and Allegheny County are the only areas where this is required.  DEP maintains an extensive network of NO2/NOx monitors due to the critical role NOx plays in ozone formation.  �
Lead (Pb) - Overall lead emissions have greatly declined from the 1970’s due to the large decline in emissions from vehicles (reducing the lead content in gasoline).  Point sources are the primary source of lead emissions today.  Consequently, traffic-oriented lead monitoring ceased several years ago.  Point sources include both direct stack emissions and fugitive emissions from industrial processes.  Six lead monitoring samplers remain near point sources. (A TSP sampler is the approved filter-collection method of sampling for lead.) 





Design





DEP operates two air monitoring systems in the Commonwealth:  the Pennsylvania Air Quality Surveillance System (PAQSS), which conducts discrete high volume particulate sampling, and the Commonwealth of Pennsylvania Air Monitoring System (COPAMS) for continuous pollutant sampling. 





Discrete sampling is based on the concept of a single sample.  A single sample is taken over a particular period of time.  At the end of the sampling period, the filter must be retrieved from the site and sent to the lab for analysis.  PAQSS currently consists of 28 discrete TSP stations and 17 discrete PM10 stations.





The current TSP and PM10 discrete networks are relatively time intensive, predominately due to the large amount of field operator travel time compared to the small amount of time spent “on site” retrieving filters and setting the samplers up for the next run.  Field operators must visit the sites regularly to avoid losing a sample.  At each site a 24 hour TSP and/or PM10 sample is collected on a schedule of once every six days, with selected filters analyzed for sulfates, nitrates, lead and benzo(()pyrene.  Data is manually input into a database as each filter analysis is completed. 





COPAMS is a totally automatic, microprocessor controlled system consisting of 46 remote stations throughout the Commonwealth.  These remote stations are connected by dedicated or dial-up telephone lines to a central computer in Harrisburg which collects the raw data.  Stations measure selected parameters such as sulfur dioxide, hydrogen sulfide, ozone, carbon monoxide, nitrogen dioxide, oxides of nitrogen, PM10, wind speed, wind direction, ambient temperature and solar radiation.  COPAMS has 17 “continuous” PM10 samplers.  








PROGRAM REVISIONS





Discrete Sampling.  DEP reviewed the discrete sampling air monitoring networks for the potential to make more effective use of resources, while ensuring the overall effort continues to meet prescribed monitoring objectives.  DEP proposes to make changes to the existing TSP and PM10 networks.  Discrete TSP sampling no longer has an applicable standard since PM10 sampling is recognized as a better particulate monitoring method for ensuring public health. TSP sampling is no longer required by EPA.  Since DEP started monitoring PM10 in �
1987, levels have been substantially below the NAAQS.  Staff time saved by the deletion of discrete sampling sites is significant.  Field personnel must check TSP samplers and PM10 samplers on a regular basis (every six days).  A large amount of time is spent by the technician traveling to each site.  Twenty-eight discrete sites are proposed for elimination, which will allow staff more time to service the new discrete PM2.5 monitors.  At this time, PM2.5 monitors are only approved as discrete measuring devices.  DEP will continue to monitor in certain areas where TSP monitors can provide data on the effects of specific types of pollutants, mainly lead.	





TSP Network (Map 3).  The current TSP network is proposed to be reduced from 28 to 7 sites because there is no longer any federal standard for TSP.  However, TSP sampling will continue at special study sites that result from complaints received by DEP’s regions.  These monitors are sited and operated on a case-by-case basis, under the discretion of the regional staff.  The rationale for retaining the seven remaining TSP sites are explained immediately below.





Lead (Pb) Network and Benzo(a)pyrene (Bap)�  (Map 4).  As stated earlier, a TSP sampler is the approved filter-collection method of sampling for lead. Monitoring requirements were originally set up to measure the urban contributions of lead from mobile sources.  With the elimination of leaded gasoline, concentrations of lead at these monitors have been low.  For many years, the highest lead concentrations found at any of the monitors has been below 14 percent of the NAAQS.  Six TSP monitors will remain near several existing point sources of lead and one TSP sampler will continue to operate for a Bap analysis in Monessen. 





PM10 Network (Map 5).  The current discrete PM10 network is proposed to be reduced from 17 to 4 sites. Since DEP started monitoring PM10 in 1987, levels have been substantially below the NAAQS.  The proposed reduced network will allow nitrate (NO3) analysis to continue at selected stations.  The four sites will provide DEP with a representative statewide sample and also provide the Williamsport MSA with particulate sampling, since a PM2.5 sampler is not planned for installation in this area.  In addition, continuous PM10  samplers (see below for discussion) will provide data in most of these areas to evaluate compliance with the PM10 air quality standard. 





Continuous Sampling.  DEP also reviewed the continuous air monitoring program for the potential to make more efficient use of staff resources, while ensuring the overall effort continues to meet prescribed monitoring objectives.  Time saved by the deletion of individual monitors at continuous air monitoring stations is expected to be minimal.  Monitors were deleted only in instances in which monitoring efforts were unnecessary or duplicative.     


�



SO2 Network (Map 6).  SO2 concentrations have decreased significantly over the years and are expected to continue to decrease.  New EPA regulations will likely result in the removal of monitors from areas with low concentrations in favor of placing them near large SO2 sources that have a potential of showing short-term (5 minute) high concentrations.  Seven sulfur dioxide monitors are earmarked for deletion from COPAMS.  These reductions are being made to eliminate unnecessary or duplicate monitoring in air basins while still maintaining a network that is well over the minimum federal requirement. 





CO Network (Map 7).  EPA guidance states that CO monitors indicating concentrations only a fraction of the NAAQS could be dropped.  Three carbon monoxide monitors are earmarked for deletion because of the historically low concentrations found in those areas of the state.





Ozone Network (Map 8).  No changes are proposed for the ozone network. 





NO2 Network (Map 9).  Because of the role of oxides of nitrogen play in the formation of photochemical smog and acid rain, no changes are proposed for the NO2/NOx network.





Continuous PM10 Network (Map 10).  No changes are proposed for the continuous PM10 network.











�



SITE MAPS AND ADDRESSES





Appendix 1 contains maps for each pollutant monitored by DEP.  Monitoring sites on the maps are color coded, but symbols on the maps have been selected so that black and white copies may be made without losing information.





In the color version of the maps, the green squares indicate the approximate geographical location of sensors that will continue to operate.  The red circles indicate the location of sensors that are proposed deletion from the air monitoring network.





Following each map is a sheet that references, by number, each monitoring location on the map, showing various information concerning the site, such as status and location.  In the case of the proposed PM2.5 network, the status column is split in two, showing sites proposed for installation in Year One and Year Two, respectively.
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� The regulatory requirements for the new particulate monitoring network were published in Vol. 62, No. 138 on July 18, 1997, in the Federal Register, entitled  Rules and Regulations, Revision of the National Air Quality Standards for Particulate Matter.  This publication amended CFR Part 50 (National Primary and Secondary Ambient Air Quality Standards) and Part 58 (Ambient Air Quality Surveillance).  





� MSA - Metropolitan Statistical Area,  as defined by the Department of Commerce, is an area of a large population nucleus, together with adjacent communities that have a high degree of economic and social integration with that nucleus.





� Benzo(a)pyrene is an air contaminant commonly found around heavily industrial areas, coke ovens and in cigarette smoke.
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