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Preliminary Comments from Mr. George Allen  
 
 
These comments are brief and primarily point to existing resources that are 
relevant to the general topic. 
 
 
1.  Last year I led a NESCAUM initiated review of PAMS data needs and analysis 
covering the NE corridor.  The following two documents summarize the results: 
 
http://www.nescaum.org/documents/mac/mac-committee-meeting-3/allen-pams-
wg-review.pdf/  
 
http://www.marama.org/presentations/2011_DataAnalysis/Underhill_NESCAUM
_PAMSWorkgroup_jan2011pdf.pdf 
 
Tom Downs from Maine-DEP analyzed all available data from all the PAMS sites 
in the OTC domain; the results for each site are at: 
http://www.maine.gov/dep/ftp/DEP_PAMS/NESCAUM_PAMS_ANALYSES/ 
 
A template used for this analysis is at: 
http://www.maine.gov/dep/ftp/DEP_PAMS/NESCAUM_PAMS_ANALYSES/T
EMPLATE%20hour%20or%203-hr%20site%20PAMS%20ANALYSIS.zip 
 
2.  A written public comment has been submitted by CT-DEP regarding Charge 
Question 12: Are the new commercially available auto-GCs appropriate for use at 
PAMS sites? What additional evaluations are necessary to determine the 
suitability of auto-GC’s for use in the PAMS network?  
 
Dr. Babich’s comments on new PAMS GC technologies are posted with other 
public comments for this meeting, at: 
http://yosemite.epa.gov/sab/sabproduct.nsf/bf498bd32a1c7fdf85257242006dd6cb
/6a62b0219d19df358525785c0064e71b!OpenDocument&Date=2011-05-16  
 
His experience with new GC methods is encouraging, and is important to consider 
during discussion of this charge question. 
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Preliminary Comments from Dr. Linda Bonanno 
 
Charge Question 2: What additional objectives should EPA consider for the PAMS program at 
this time? 
 

EPA should consider the following additional objectives for the PAMS program at this time: 

1. Standardize the QA/QC procedures particularly on a regional basis (vs. state by state) 

2. Promote use of the data either by providing funding to do analysis or recommending that 
regionally, someone is designated to do analysis of PAMS data 

3. Improve emissions inventory 

4. Standardize instrumentation and SOPs for a better comparison among regions and 
labroratories, interlab comparisons 

5. Make the PAMS network to be more in line with air toxics monitoring to allow for 
comparison of short term sampling (hourly, 3 hr) to the 24 hr samples collected at the air toxics 
monitoring sites. Use PAMs data for exposure modeling. 

5. Track trends in precurors 

6. ID key constituents in ozone formation and don't analyze for the others' 

7. Characterize transport 

8. Use of PAMS data in modeling/forecasting 

9. Enhance special studies 

10. Measurement of SOA precursors 
 

  



5/11/11 Preliminary Draft Comments for Deliberations of the CASAC Air Monitoring and Methods Subcommittee 
(AMMS) Review of EPA's Photochemical Assessment Monitoring Stations (PAMS) Network Re-engineering 

project in Preparation for Public Teleconferences on May 16 - May 17, 2011.  Please Do not Cite or Quote.  These 
comments are preliminary and do not represent CASAC consensus comments nor EPA Policy.   

 

4 
 

Preliminary Comments from Dr. Doug Burns 
 
Charge Question 2: What additional objectives should EPA consider for the PAMS program at 
this time? 
 

• Current network design does not allow flexibility in choosing monitoring locations. 
Might consider allowing states the flexibility to ascertain whether Type 2 sites are located 
appropriately. 

• Consider strategies that allow wider spatial measurements that might better support 
model evaluation. This could be accomplished with “mobile” sites that would be moved 
periodically.  

• Consider requiring some measurements outside of the June-August period. Wouldn’t 
concentrations be expected to be about as high or higher in September than June? For 
example, Bloomer et al., 2010 show that the > 40 ppb ozone contour for eastern rural 
sites (based on data from 5 eastern CASTNET sites) extends from May through October. 

 

Charge Question 4: Should EPA consider requiring PAMS measurements in areas other than 
areas classified as serious and above for the ozone NAAQS to improve spatial coverage? 
 
It seems that there are two potential elements to this question: 

a. To what extent are we certain that the areas currently classified as serious or above are 
accurate today? There have been major increases in population in many urban areas since the 
1990s such as Orlando, Charlotte, Las Vegas, etc. Is it possible that these and other urban 
areas should be classified as “serious” ozone areas given current conditions? 

b. Is the importance of models sufficient in a regulatory context to consider modeling needs as 
part of PAMS? And would appropriate models benefit from the availability of more spatially 
widespread ozone and precursor measurements? If the answer is yes to these questions, then 
more widespread measurements should be encouraged. 

 
Charge Question 20: How should NOAA data be incorporated into the PAMS program? 
 
Consideration should be given to incorporating NOAA upper air wind data into the PAMS 
program. The PROFILER site locations are clearly not adequate to address PAMS needs. 
However, it appears that upper air wind data available through the CAP PROFILER web site 
includes sites near to several of the severe and non-attainment areas such as NYC, Boston, 
Baltimore/Washington DC, LA, Houston, etc. However, data do not appear to be available for all 
ozone non-attainment areas. Some key questions need to be addressed such as whether data 
available through NOAA are of sufficient spatial and temporal resolution to meet the needs of 
PAMS, and the expected long-term viability of the currently available sites considering various 
funding sources. 
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Preliminary Comments from Dr. Phil Fine 
 
Charge Question 1: How should EPA prioritize the current PAMS objectives? What current 
objectives, if any, should be deemphasized or eliminated? 
 
All the current PAMS objectives listed in the white paper still express valid and important needs 
towards a better understanding of ozone chemistry, transport, modeling, and attainment 
demonstration.  The prioritization of these objectives, however, will be region or air shed 
specific.  Different non-attainment areas will have different outstanding questions to be 
answered, whether it is more VOC data and trends, or inventory uncertainties, or background 
conditions, or upper air meteorology.  Any attempt to prioritize objectives on a national level 
would be ignoring these regional differences.  A one-size-fits-all approach would lead to 
unnecessary measurements and thus a potential waste of resources.     
 
Charge Question 2: What additional objectives should EPA consider for the PAMS program at 
this time? 
 
Given the ever tighter ozone NAAQS, issues such as continental background, biogenic VOC 
emissions, and interstate transport will become much more critical.  So an objective recognizing 
the need for a better understanding of natural vs. anthropogenic ozone precursor emissions and 
transport from upwind or off-shore areas beyond a State’s authority to implement controls would 
be appropriate.    
  
Charge Question 3: What are the advantages and disadvantages of the current design with 
multiple sites per PAMS area? What changes, if any, should be made in the number and spatial 
distribution of required sites? 
 
The general framework of the PAMS Type 1-4 sites is scientifically sound, but as mentioned in 
the white paper and implemented in recent PAMS program changes, different ozone non-
attainment areas will have different needs, and a high priority site may not fit perfectly into one 
of the PAMS site type categories.  There may also be some overlap of Type 4 sites in one area 
and Type 1 sites in the neighboring area that may cause redundancies. 
 
The advantage of this approach is to provide regulatory assurances, beyond mere guidance, to 
PAMS agencies as to the important criteria in choosing a set of PAMS sites.  This can also be 
considered a disadvantage if it causes a lack of flexibility to site PAMS stations where state and 
local agencies feel they need to site them.  The number of sites and spatial distribution within a 
state or region may also be better determined by local needs.  If a better national distribution is 
desired for VOC precursors, then perhaps other programs not tied to ozone attainment status, 
such as NCore or NATTS, would be better suited to provide that coverage.               
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Charge Question 4: Should EPA consider requiring PAMS measurements in areas other than 
areas classified as serious and above for the ozone NAAQS to improve spatial coverage? 
 
As stated above, if a better national distribution is desired for VOC precursors, then perhaps 
other programs not tied to ozone attainment status, such as NCore or NATTS, would be better 
suited to provide that coverage.  Lowering the ozone status threshold for PAMS to below serious 
would likely lead to too numerous and often unnecessary measurement sites.                 
 
  
Charge Question 5: Should EPA consider requiring PAMS measurements at a new subset of 
ozone sites in addition to the traditional PAMS (e.g., maximum concentration sites in all non-
attainment areas, all urban NCore sites)? 
 
The answer should depend on both the local data needs as well as the desire for national spatial 
coverage.  Dictating that every ozone non-attainment area implement PAMS measurements may 
not be a wise allocation of resources if those areas on the edge of attainment understand the 
problem and/or are expected to be in attainment as control programs take effect.  Perhaps PAMs 
measurements could be optional in some of these areas.  However, the NCore and NATTS could 
provide the desired national coverage and consistency while limiting the resource requirements.            
  
Charge Question 6: What role, if any, should mobile or temporary sites play in the PAMS 
program? 
 
If a state or local agency can develop a sampling plan utilizing such an approach that would help 
to address their particular ozone issues, then this approach may be useful and should be 
supported.  But given the complexity in deploying this type of monitoring, there should be no 
national-level requirements for mobile or temporary sites.   
 
Charge Question 7: EPA has received feedback that the PAMS program needs to be as flexible 
as possible to help states meet specific needs. In consideration of this potential objective, what 
are the committee's views on the relative merits of revising PAMS to be a very flexible program 
with relatively few requirements versus a program that is highly specified? If the more flexible 
model were adopted, what minimum requirements, if any, should be included? 
 
Flexibility will be key to a successful PAMS program that meets the stated objectives in the most 
efficient way.  There are advantages to a highly specified program, such as national consistency 
in methods and ensuring spatial coverage for national assessments and modeling efforts.  
However, there is a lot of room in the current PAMS requirements to relax some requirements 
while still achieving these national-level goals.  Current sampling requirements for sub-daily 
periods, frequencies, and seasons may result in many more samples (and resources expended) 
than is really needed to achieve both local and national goals.  Resources saved by relaxing these 
requirements could be put towards other monitoring more relevant to local needs.        
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Charge Question 8: Should the current PAMS monitoring season framework be retained or 
should the period for required measurements be revised (e.g., lengthened or determined on a 
case-by-case basis) based on analyses of ambient data, meteorology, climatology, or other 
factors? 
 
The PAMS monitoring seasons should be determined on a case-by-case basis based on local 
factors such as those listed (ambient data, meteorology, climatology), but also based on other 
local needs such as model evaluation and inventory checks.  If there exists a need to perform 
these measurements year round to fully evaluate models and inventories, then it should be 
supported within the PAMS framework.     
  
Charge Question 9: What criteria should EPA consider when re-evaluating the PAMS target 
VOC list? 
 
The EPA should continue to look at historical data regarding ambient levels, and eliminate 
compounds that are rarely found above detection limits.  This may have to be done on a regional 
basis.  The EPA should also consider what is known about reactivity of the VOCs, and possibly 
develop a reactivity weighted index to help further reduce the size of the target list.  The EPA 
should not preclude the measurement or reporting of VOCs not on a smaller target list if the local 
agency has a specific need to measure that VOC.  Adding in additional biogenic VOCs, given 
their abundance in certain areas and their reactivity, is recommended.        
  
Charge Question 10: Are there specific compounds that EPA should consider adding or 
subtracting from the target list? 
 
In general the target list should be greatly reduced or even eliminated entirely, and allow the 
state and local monitoring agencies to develop a target list based on their needs.  As stated above 
any VOC that is mostly below detection or has a low reactivity weighted importance for ozone 
production should be eliminated.  The known biogenic and reactive VOCs such as mono-
terpenes should be added.  Carbonyls should be retained if a full assessment of the sampling and 
analytical issues shows the data to be reliable.  
  
Charge Question 11: What are the advantages and disadvantages of manual canister sampling 
versus field deployed auto-GCs? 
 
If a field deployed auto-GC is a reliable, robust, instrument that can run continuously with 
minimal field staff time, then there can be considerable resource savings.  However, this is rarely 
the case with current instrumentation, and the fact that they provide hourly data leads to the need 
for extra staff resources in fully validating this much larger data set.  The extra value in hourly 
vs. 3-hour samples is questionable.    
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Charge Question 12: Are the new commercially available auto-GCs appropriate for use at 
PAMS sites? What additional evaluations are necessary to determine the suitability of auto-GC’s 
for use in the PAMS network? 
 
A full evaluation of these new auto-GCs is highly recommended, not just for accuracy, precision, 
specificity, and target analyte capabilities, but also for ease of deployment, reliability, 
robustness, and cost of operation.  If these new instruments can be shown to perform well given 
these criteria, then they should be considered for deployment at PAMS sites. 
 
Charge Question 13: What role, if any, should TNMH monitors play in the PAMS program?  
 
TNMH analyzers may have a role and their utility to meet local PAMS objectives should be 
determined by the state or local PAMS agency.   
 
Charge Question 14: Should carbonyls be required at all VOC speciation sites? 
 
To the extent that the methods can be evaluated and shown to be reliable, then they should be 
part of the PAMs program.  They are a very important part of ozone chemistry almost 
everywhere.  However, whether or not they should be required should depend on the local ozone 
problem and whether there is a need for that specific data in that specific area. 
 
Charge Question 15: What issues have been addressed, and what issues still need to be 
addressed with the current TO-11A method for carbonyl sampling? 
 
Many of the issues related to TO-11A have not been addressed, such as breakthrough, low 
precision levels, reactions occurring during sampling (i.e. ozone interferences), and the accuracy 
of formaldehyde measurements. A full assessment of all PAMS carbonyl measurements taken to 
data, along with comparisons to other programs such as NATTS, should yield important 
information on lab-to-lab and sampler-to-sampler biases.   
  
Charge Question 16: What other methods should be considered as an alternative to the manual 
TO-11A method for carbonyl sampling?  
 
Canister methods such as TO-15 should be re-examined for some of the carbonyls, and perhaps 
some of the field auto-GCs are better suited for carbonyl analysis vs. the traditional lab-based 
GCs. 
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Charge Question 17: Are direct measurement NO2 or photolytic NO2 analyzers suitable for 
deployment in the PAMS network? What additional evaluations are necessary to determine the 
suitability for use in the PAMS network? 
 
They may be suitable if a particular area has a need for true NO2 readings.  Further evaluations 
comparing NO2 to traditional NO/NOx and NO/NOy may be necessary before wide-scale 
deployment.    
   
Charge Question 18: What observational approaches (surface based sondes and optical remote 
sensing, aircraft platforms, satellites) are best suited to assist such assessments? What routinely 
collected surface measurements and in what locations would complement vertical profile and 
total column observations? 
 
All approaches and technologies should be considered and may be appropriate for PAMS 
assessments in specific areas. The state or local agency should propose and justify the need for 
such approaches to be funded under the PAMS program.  National requirements for the use of 
such approaches would probably not be appropriate given their limited availability in some areas       
  
Charge Question 19: Is it necessary to collect upper air wind speed and wind direction data at 
PAMS sites? 
 
The necessity, frequency, and spatial coverage of such measurements are completely dictated by 
local modeling needs.  National requirements are not warranted, but the PAMs program should 
support such efforts if justified by state and local agencies that have the need for upper air data.   
  
Charge Question 20: How should NOAA data be incorporated into the PAMS program? 
 
If available and applicable, NOAA data should be considered for use by state and local agencies 
in testing and improving model performance. 
 
Charge Question 21: How can PAMS data best be used? What specific data analyses should be 
conducted? 
 
The PAMS data is useful for most of the stated PAMS objectives, including trend analysis, 
model evaluation, inventory validation, and determining background conditions for the models.  
Specific data analysis efforts will depend upon the specific objective of the effort.  PAMS 
databases should be considered a resource to be used as needed to answer specific questions.  
Less focused, routine analyses of PAMS data may only be useful for national or local trends 
assessments or for identifying biases dependant on sample type or laboratory. 
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Charge Question 22: How should any recommended data analyses be implemented? Should 
these analyses be conducted at the state, regional, or national level? 
 
Local, state or regional analyses should be conducted as needed to answer specific questions 
related to ozone formation and attainment demonstration.  There is little need for a national 
program dictating the types or frequency of analyses to be conducted.  Routine analyses can be 
performed at a national level to examine trends or any analytical or sampling biases.     
  
Charge Question 23: Should more or less of the PAMS funding be allocated to data analysis? 
 
No PAMS funding needs to be specifically allocated to data analysis.  There is no need to 
perform some of these analyses annually, so allocating a fraction of funding every year would 
not be productive.  State and local agencies should justify the configuration and utility of their 
PAMS programs, and part of that justification will necessarily be how the data will be used, what 
analyses will be conducted, and how much funding will be needed for those analyses. 
 
 
Additional Comment 
An important potential part of the PAMS program may be additional ozone and NOx 
measurements to provide spatial resolution beyond the EPA minimum monitoring requirements 
for PAMS or those criteria pollutants.  It is one of the stated PAMS objectives, but was not part 
of the Charge Questions. If a state or local agencies believe a larger network of these criteria 
pollutants will help address their understanding of their particular ozone issues, then such efforts 
should be specifically supported by the PAMs program.    
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Preliminary Comments from Dr. Jamie Schauer  
 
Charge Question 1: How should EPA prioritize the current PAMS objectives? What current 
objectives, if any, should be deemphasized or eliminated? 

The original PAMS objectives need to be evaluated by EPA to determine the incremental 
benefits of additional PAMS monitoring in the context of exiting time series of data.  
Objectives 1 and 3 use the word “useful” and it is not clear that the incremental 
measurements at most PAMS sites are indeed very useful.  Likewise, Objective 2 and 4 
address baseline data and trends, which after 15 years should be largely met if a large 
change in speciation is not observed at a specific the site.   

Charge Question 2: What additional objectives should EPA consider for the PAMS program at 
this time? 

The PAMS Program objectives should be updated to address critical monitoring needs to 
address uncertainties in ozone modeling and uncertainties in the sources of key species 
that impact ozone chemistry.  In addition, the PAMS program should extend to address 
data needs for air toxics, SOA precursors, and gases important to climate change.   

Charge Question 3: What are the advantages and disadvantages of the current design with 
multiple sites per PAMS area? What changes, if any, should be made in the number and spatial 
distribution of required sites? 

To the degree that the multiple sites can continue to reduce the uncertainty in ozone 
modeling or add information that can advance the understanding of VOC sources, the 
multiple site approach should continue.   

Charge Question 4: Should EPA consider requiring PAMS measurements in areas other than 
areas classified as serious and above for the ozone NAAQS to improve spatial coverage? 

Given the need to better improve the modeling of ozone at background sites to provide 
boundary conditions for ozone modeling, select PAMS sites should be considered to 
better understand VOCs in areas other than serious or above designation.   

Charge Question 5: Should EPA consider requiring PAMS measurements at a new subset of 
ozone sites in addition to the traditional PAMS (e.g., maximum concentration sites in all non-
attainment areas, all urban NCore sites)? 

Additional PAMS measurements at a subset of ozone sites needs to be driven by the 
ability to advance the understanding of VOC sources or improvement of ozone models.    

Charge Question 6: What role, if any, should mobile or temporary sites play in the PAMS 
program? 

There is a great need for both mobile and temporary sites but it does not seem wise to 
address this need within a monitoring network program.  The infrastructure and 
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knowledge base for using mobile and temporary sites would be different than that of 
existing PAMS data analysis in most instances.      

Charge Question 7: EPA has received feedback that the PAMS program needs to be as flexible 
as possible to help states meet specific needs. In consideration of this potential objective, what 
are the committee's views on the relative merits of revising PAMS to be a very flexible program 
with relatively few requirements versus a program that is highly specified? If the more flexible 
model were adopted, what minimum requirements, if any, should be included? 

Flexibility is good but the PAMS data needs to meet the needs of other stakeholders than 
just the states even if the states are the primary users of the PAMS data.  To this end, 
adequate guidelines are needed to assure integration of PAMS data across different states 
and that the data can be used to meet the data analysis needs of diverse stakeholders.   

Charge Question 8: Should the current PAMS monitoring season framework be retained or 
should the period for required measurements be revised (e.g., lengthened or determined on a 
case-by-case basis) based on analyses of ambient data, meteorology, climatology, or other 
factors? 

In the context of broader objectives addressing air toxics, SOA precursors, and gases 
important to climate change, the period of monitoring should be expanded.     

Charge Question 9: What criteria should EPA consider when re-evaluating the PAMS target 
VOC list? 

Re-evaluation of the PAMS target list should be conducted in the context of ozone 
modeling uncertainty, source apportionment of VOCs, and monitoring needs to air toxics, 
SOA precursors, and gases important to climate change 

Charge Question 10: Are there specific compounds that EPA should consider adding or 
subtracting from the target list? 

 Not sure.  Need to consider the revised or prioritized objectives to make this assessment.   

Charge Question 11: What are the advantages and disadvantages of manual canister sampling 
versus field deployed auto-GCs? 

Auto-GCs may present a problem for some states in terms of manpower of field staff and 
expertise of field staff.  However, auto-GCs have the potential for advancing source 
attribution efforts.   

Charge Question 12: Are the new commercially available auto-GCs appropriate for use at 
PAMS sites? What additional evaluations are necessary to determine the suitability of auto-GC’s 
for use in the PAMS network? 

This needs to be assessed in the context of the skill sets of air monitoring field staff at 
diverse states.   
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Charge Question 13: What role, if any, should TNMH monitors play in the PAMS program? 

The TNMH measurement is a good reference metric and should be maintained.  Since all 
VOCs are not measured, the TNMH provides an important reference for measurements.   

Charge Question 14: Should carbonyls be required at all VOC speciation sites? 

 The requirement of carbonyls needs to be driven by modeling needs and air toxic data 
needs.   

Charge Question 15: What issues have been addressed, and what issues still need to be 
addressed with the current TO-11A method for carbonyl sampling? 

 No preliminary comments 

Charge Question 16: What other methods should be considered as an alternative to the manual 
TO-11A method for carbonyl sampling? 

 No preliminary comments  

Charge Question 17: Are direct measurement NO2 or photolytic NO2 analyzers suitable for 
deployment in the PAMS network? What additional evaluations are necessary to determine the 
suitability for use in the PAMS network? 

 No preliminary comments 

Charge Question 18: What observational approaches (surface based sondes and optical remote 
sensing, aircraft platforms, satellites) are best suited to assist such assessments? What routinely 
collected surface measurements and in what locations would complement vertical profile and 
total column observations? 

 No preliminary comments 

Charge Question 19: Is it necessary to collect upper air wind speed and wind direction data at 
PAMS sites? 

 No preliminary comments 

Charge Question 20: How should NOAA data be incorporated into the PAMS program? 

Integration across agencies is important and will become more important as climate 
change needs to be addressed.  Incorporating NOAA data will help these efforts in the 
short and long run.     

Charge Question 21: How can PAMS data best be used? What specific data analyses should be 
conducted? 

I am not sure that this is a good question.  PAMS monitoring needs to be driven by 
regulatory and scientific questions and should not happen in reverse.  If data analysis 
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needs cannot be identified then it seems hard to justify the PAMS network,  Likewise, if 
the existing PAMS network cannot meet the data analysis needs than changes in PAMS is 
needed.    

Charge Question 22: How should any recommended data analyses be implemented? Should 
these analyses be conducted at the state, regional, or national level? 

There should be common goals that develop year to year that should be directed 
nationally or regionally but adequate flexibility is needed within the states to assure that 
local needs are being met.   

Charge Question 23: Should more or less of the PAMS funding be allocated to data analysis? 

Seems about right but given the use of PAMS data that I have seen, it seems hard to 
believe the 25% of the funds are being used for useful data analysis.  It may be that these 
analysis results are not being made available to the broader community but like a bigger 
visibility and impact of PAMS data is needed.   
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Preliminary Comments from Dr. Yousheng Zeng  
 
Charge Question 1 - How should EPA prioritize the current PAMS objectives? What current 
objectives, if any, should be deemphasized or eliminated? 
 
Response:  In general, some of the current objectives are vague and subject to different 
interpretation. Through this re-engineering effort, the objectives should be stated more clearly. 
My comment on each of the current PAMS objectives is provided below:  
 

• Provide a speciated ambient air database which is both representative and useful for 
ascertaining ambient profiles and distinguishing among various individual VOC. These 
data can later be used as evaluation tools for control strategies, cost-effectiveness, and 
for understanding the mechanisms of pollutant transport.  
- I think this objective is still valid. However, I have some concern on the word 

“representative”. The kind of speciated VOC monitored by current PAMS network 
indicate a strong spatial variability and typically there are only a small number of 
PAMS sites in a nonattainment airshed. It will be difficult to make the data 
“representative” unless EPA is willing to allocate significantly more fund for the 
PAMS program. I think that the data is still “useful” and I would give this objective a 
high priority. 

 
• Provide local, current meteorological and ambient data to serve as initial and boundary 

condition information for photochemical grid models. These data can later be used as a 
baseline for model evaluation and to minimize model adjustments and reliance on default 
settings.  
- The meteorological data (met data) are collected by various air monitoring networks 

(e.g., SLAMS) that typically provide more data points in a given airshed than the met 
data generated by PAMS sites. Met data is not unique to PAMS network, recognizing 
that PAMS network can contribute more met data. The phrase “ambient data” should 
be clarified. If it refers to a large number of speciated VOC and some speciated NOx, 
that would be specific to PAMS network, but I am not sure these data have been used 
as initial and boundary condition for photochemical grid models. The data points 
provided by PAMS’ limited number of sites in an urban airshed are isolated and 
scant, and they may represent very localized condition due to atmospheric lifetime of 
the speciated VOC and spatial variability. These scant data points may not be 
representative for a model that has 2-km or larger grid spacing.  Depending on 
clarification of “ambient data”, I would either eliminate this objective or give it a 
low priority.  

 
• Provide a representative, speciated ambient air database which is characteristic of 

source emission impacts. These data can be particularly useful in analyzing emissions 
inventory issues and corroborating progress toward attainment.  
- I think this objective is valid and I would give it a high priority. 
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• Provide ambient data measurements which would allow later preparation of unadjusted 
and adjusted pollutant trends reports.  
- Again, it is not clear as to what “ambient data” this objective is referring, and what is 

the adjustment. If it is for trending, this objective could be covered by the first 
objective above.  

 
• Provide additional measurements of selected criteria pollutants. Such measurements can 

later be used for attainment/nonattainment decisions and to construct NAAQS 
maintenance plans.  
- This should not be considered as an objective for PAMS. A PAMS site should have 

ozone and PM2.5 measured for a study of their relationship with their precursors 
measured at the site. These ozone and PM2.5 measurement may be used, along with 
other monitoring data, for attainment/nonattainment determination; but it is not an 
objective of PAMS. If EPA or a monitoring agency wants to have an additional 
measurement of a criteria pollutant (e.g., SO2), they can co-locate an SO2 monitor at 
the PAMS site; but it is not an objective of PAMS. I would eliminate this objective. 

 
• Provide additional measurements of selected criteria and non-criteria pollutants from 

properly-sited locations. Such measurements can later be used for evaluating population 
exposure to air toxics as well as criteria pollutants.  
- The “P” in PAMS is for photochemical assessment. Its main objective should be to 

provide information that can help achieve ozone (now maybe PM2.5 too) attainment. 
Some VOC ozone precursors monitored by PAMS are also air toxics. As a by-product 
or collateral benefit, these measurements yield additional information on air toxics. 
This objective should have a low priority. 

 
Charge Question 2 - What additional objectives should EPA consider for the PAMS program 
at this time? 
 
Responses:  The main objective of the PAMS program is Photochemical Assessment, which 
helps bring an ozone (and maybe to some degree PM2.5) nonattainment area into attainment 
through better understanding of ozone precursors and their relationship with ozone formation. 
Everything else should be at most secondary. Some additional objectives may be stated if they 
are more specific or explicit, and address different facets or derivatives of the same basic 
relationship between ozone and its precursors (e.g., improving ozone forecasting).   
 
The scope of PAMS program should not be broadened beyond the photochemical assessment 
and the relationship between ozone (maybe PM2.5) and their precursors. The ozone 
nonattainment is the most wide spread problem in the nation’s air quality and has a far reaching 
economic impact. The PAMS program should focus on solving this problem and not be diluted 
by other objectives. If other pollutants (e.g. air toxics) are measured as a by-product of the 
PAMS program, that is fine. However, it should not be an objective of the program. When other 
objectives are considered, certain program elements, such as siting criteria, resources for 
measurement, etc., will likely be compromised to accommodate competing objectives.  For 
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example, air toxics may be a local issue. It may not be relevant or cost effective to make air 
toxics a PAMS program-wide objective. If EPA wants to gain some additional benefits and cost 
savings by leveraging an existing program, the consideration should be given holistically 
(including all air monitoring programs) in a manner similar to the approach discussed in the 
January 2010 draft report “Air Quality Observation Systems in the United States” prepared by 
Committee on Environmental and Natural Resources (CENR)/Air Quality Research 
Subcommittee (AQRS) rather than just considering the PAMS program.   
 
Charge Question 3 - What are the advantages and disadvantages of the current design with 
multiple sites per PAMS area?  What changes, if any, should be made in the number and 
spatial distribution of required sites? 
 
Response:  The current four types of sites are useful as a guideline. They do not need to be a 
requirement. Some flexibility should be given to state and local agencies so that they can use this 
guideline and consider their specific situations and needs to set up PAMS sites.  
 
The function of Type 3 sites (maximum ozone concentration sites) may be covered by regular 
ozone monitoring station because by the time ozone level reaches its maximum concentration, 
many precursor species (particularly VOC precursor species) have been depleted to a minimal 
level that may not be detectable (Providence, 2010). With respect to Type 2 sites, see my 
responses to Charge Questions 6 and 8. 
 
 
Charge Question 4 - Should EPA consider requiring PAMS measurements in areas other than 
areas classified as serious and above for the ozone NAAQS to improve spatial coverage?  
 

Response:  When the PAMS program was initiated, the ozone standard was based on 1-hour 
averaging. Under the 1-hour ozone standard, there were more areas falling into the serious and 
above classifications (see Figure CQ4-1). Under the 1997 8-hr ozone standard, there are only 
seven areas classified as serious and above (two in Texas and five in California) see maps below 
(Figures CQ4-2). I don’t have classification information under the 2008 ozone standard (EPA 
should have this information and could provide the information to the panel for this discussion). 
The impression I have is that although there are more non-attainment areas under the 2008 
standard, there may not be many more areas classified as serious and above. If that is the case, 
requiring PAMS monitoring only in the areas classified as serious and above will result in a 
relatively small coverage on the U.S. map (maybe just Texas and California). It may not improve 
spatial coverage. It may even reduce spatial coverage from the current PAMS network. If there is 
a reason to improve spatial coverage, PAMS measurements may be required in areas below 
serious, e.g., moderate and above or some other criteria (a classification map under the 2008 
standard, if available, will help formulate the criteria). One alternative could be maintain the 
current PAMS coverage even an area has been reclassified as less than serious under either 8-
hour standards to be consistent with the anti-backsliding policy. 
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Figure CQ4-1. Classifications of ozone nonattainment areas under previous 1-hour 
standard. 
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Figure CQ4-2. Classifications of ozone nonattainment areas under 1997 8-hour standard. 

 
Charge Question 5 - Should EPA consider requiring PAMS measurements at a new subset of 
ozone sites in addition to the traditional PAMS (e.g., maximum concentration sites in all non-
attainment areas, all urban NCore sites)?  
 
Response:  No, at least not at the maximum concentration sites – see my response to Charge 
Question 3. 
 
 
Charge Question 6 - What role, if any, should mobile or temporary sites play in the PAMS 
program?  
 
Response:  Mobile or temporary (or referred to as transportable) sites can play an important role 
in the PAMS program. Long-term/fixed sites can provide trends where as mobile or temporary 
sites are much more effective and cost efficient for diagnostic purposes, making them 
particularly suitable for Type 2 sites. In 2005-2007, about two dozens of temporary ozone 
precursor monitoring stations were used around 16 suspected major precursor sources in the 
Baton Rouge ozone nonattainment area after the area was bumped up from serious to severe 
classification under the 1-hour standard. Some of these monitors were transportable (on a trailer 
platform) and they were moved seasonally based on prevailing wind direction. This temporary 
monitoring program provided very valuable data to either identify/confirm major precursor 
sources or exonerate other sources. The information helped the state agency in control strategy 
development and the ozone level in the area has been declining.  
Mobile or transportable monitors offer great flexibility. They can be deployed to a particular area 
of interest for a relatively short period of time. During this period, enough data can be collected 
to evaluate the levels and relationship of ozone, its precursors, and sources; whether the location 
is precursor dominating (earlier stage of the ozone formation process) or ozone dominating (later 
stage of ozone formation process); and how much more information could be obtained if the 
monitoring period is extended. After a period of time (e.g., one ozone season), the incremental 
gain in useful information tends to diminish (unless the main purpose is long-term trending). The 
stations can be re-deployed to another location.  

With transportable monitors, a PAMS network for an air basin can be designed more effectively 
and cost-efficient. It can consist of two fixed long-term sites (one for upwind urban scale 
monitoring, i.e., a Type 1 site, and the other for downwind urban scale monitoring, i.e., a Type 4 
site) and two mobile/transportable monitors that will be deployed near major sources (i.e., 
function as Type 2 sites) or/and high ozone concentration areas (i.e., function as Type 3 sites). 
Compared to truly mobile (vehicle based) platform, transportable trailer based platform will be 
more cost effective because once deployed, these monitors will stay in a location for months. 
Truly mobile vehicle based monitors are more suitable to incident response applications. Two 
transportable units are desirable because they can be deployed as a pair, one for upwind and the 
other for downwind for Type 2 applications. For Type 3 applications, one or both units can be 
deployed. The ozone monitoring results from the transportable monitors will not be used for 
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NAAQS attainment/nonattainment designation purpose because they may not have long enough 
monitoring time at a location.  

 
Charge Question 7 - EPA has received feedback that the PAMS program needs to be as 
flexible as possible to help states meet specific needs. In consideration of this potential 
objective, what are the committee's views on the relative merits of revising PAMS to be a very 
flexible program with relatively few requirements versus a program that is highly specified? If 
the more flexible model were adopted, what minimum requirements, if any, should be 
included?  
 
Response:  One of the advantages of a highly specified program is consistency, i.e., the data 
produced will be more comparable. Compared to other monitoring programs, the most important 
differentiator of the PAMS program is that it covers a much larger number of precursor species 
to help understand the ozone issues in specific areas. Comparability is more important for criteria 
pollutants (rather than precursors) and it has been achieved by other monitoring networks. I 
believe that getting useful data to help solve the ozone problem is the most important objective 
for PAMS and the comparability across multiple air basins or across the country is not as 
important. Therefore, I would favor a more flexible program. As far as siting is concerned, the 2 
fixed sites plus 2 transportable sites model discussed in my response to Charge Question 6 could 
be used as minimum requirements. Significant flexibility can be obtained through the 2 
transportable sites. Flexibility in other aspects of PAMS (e.g., target compounds, monitoring 
periods, etc.) is discussed in later responses to charge questions. 
Charge Question 8 - Should the current PAMS monitoring season framework be retained or 
should the period for required measurements be revised (e.g., lengthened or determined on a 
case-by-case basis) based on analyses of ambient data, meteorology, climatology, or other 
factors?  
Response:  The current minimum requirement of 3 months (Jun., Jul., & Aug.) are not 
representative for some areas. For example, in the Baton Rouge nonattainment area more ozone 
exceedances occurred in May than in July or August (see Figure CQ8-1). 
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Figure CQ8-1. Ozone exceedance days by month in the Baton Rouge nonattainment area 
(courtesy of Tim Bergeron, Louisiana Dept. of Environmental Quality) 

Although June-August may have a higher temperature, more thunderstorms and rain are likely to 
occur during these months, which minimizes ozone formation. In late spring and early fall, 
thunderstorms and rain are less frequent and the temperature is high enough to cause ozone 
formation. In 2010, 8 exceedances occurred in October, 4 in September, 4 in May, 1 in April, 
and only 1 or 0 occurred in each of the months from June through August.  

Ozone precursor data in non-ozone season can actually be very informative and useful. For many 
sources, emission rates are in the same order of magnitude throughout a year. In winter season, 
atmospheric physical and chemical process is less intense (less turbulent, less photochemical 
reactions, etc.). As a result, more precursors (particularly VOC precursors) are “preserved” better 
for monitors to pick up. This kind of data can be insightful in evaluating sources that could play 
a significant role in ozone formation when the temperature is higher and UV light is stronger in 
summer. 

For these reasons, a case-by-case approach seems to be appropriate. I understand that EPA could 
retain the minimum requirement of 3 months (Jul-Aug) and let state and local agencies to expand 
the period if they need to. However, this minimum requirement will likely result in insufficient 
funding that will make it impractical for these monitoring agencies to expand the monitoring 
period even it is beneficial and justified.  

 
Charge Question 9 - What criteria should EPA consider when re-evaluating the PAMS target 
VOC list?  
 
Response:  The following criteria should be considered in selecting PAMS target VOC list: 
Reactivity in contribution to ozone formation: It is obvious that the VOC target list should 
include compounds that play an important role in ozone formation. The importance of individual 
organic compounds in ozone formation may be evaluated through atmospheric photochemical 
models such as CMAQ. A simple approach could be to use the Maximum Incremental Reactivity 
(MIR) (Carter, 2009). MIR is a way to measure incremental ozone impacts of VOCs under a set 
of scenarios representing conditions where ozone is most sensitive to VOC emissions. Different 
VOC species have different MIR values. For example, the MIR for propene is 11.57 g O3/g 
propene, and the MIR for propane is only 0.56 g O3/g propane. MIR can also be expressed as 
mol O3/mol VOC species. Compounds with high MIR values should be given more weight than 
the ones with low MIR values in selecting target VOC for the PAMS program. 

Expected concentrations: If the expected concentration of a VOC compound is below or near 
detection limit, there is limited value of including it in the target list. Based on the analysis of 14 
years of PAMS data collected in San Joaquin Valley, there are multiple compounds barely 
detectable. Table CQ9-1 is a summary of PAMS VOC detectablity in San Joaquin Valley 
(Providence, 2010).  
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Table CQ9-1. Detectability of PAMS VOC in San Joaquin Valley from 1994-2007 
(Providence, 2010). 
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As shown in Table CQ9-1, eight compounds were detectable in less than 10% of samples. This is 
based on data from 1997 to 2007. Concentrations were higher in early years of this 14-year 
period. For more recent years, more compounds were below detection limits. Some compounds 
were barely above their detection limits and the usefulness of the data is limited. Combining the 
detectability and MIR, a number of compounds could be eliminated from the target list. 

 
Charge Question 10 - Are there specific compounds that EPA should consider adding or 
subtracting from the target list?  
 
Response:  The criteria recommended in my response to Charge Question 9 above should be 
used in the decision of adding or subtracting compounds. Based on MIR and detectability, the 
following subtraction (Table CQ10-1) and additions (Table CQ10-2) should be considered. Table 
CQ10-1 is based on detectability in the San Joaquin Valley PMAS data and may not be 
applicable to other regions. These two tables are provided as an illustration without a systematic 
review of MIR and analytic feasibility. EPA can perform a similar analysis systematically at 
national level and adjust the list. 
Table CQ10-1. Candidate compounds for delisting (as an example) 
Compound MIR % detectable (based on San 

Joaquin Valley PAMS data 
from 1994-2007) 

   
   
   
   
   
   
   
 
Table CQ10-2. Candidate compounds for addition (as an example) 
Compound MIR 
  
  
  
  
  
  
  
These two tables will be completed later. 
 
  



5/11/11 Preliminary Draft Comments for Deliberations of the CASAC Air Monitoring and Methods Subcommittee 
(AMMS) Review of EPA's Photochemical Assessment Monitoring Stations (PAMS) Network Re-engineering 

project in Preparation for Public Teleconferences on May 16 - May 17, 2011.  Please Do not Cite or Quote.  These 
comments are preliminary and do not represent CASAC consensus comments nor EPA Policy.   

 

25 
 

Charge Question 11 - What are the advantages and disadvantages of manual canister 
sampling versus field deployed auto-GCs?  
 
Response:  A summary of advantages and disadvantages of canister sampling vs. auto-GC has 
been made in a poster presentation at the 2006 National Air Monitoring Conference in Las Vegas 
(Zeng & Zhou, 2006). Because the poster presentation may not be available in publications and 
is referenced in multiple places in my responses to Charge Questions, it is included as 
Attachment 1 to this document. 
 

Auto-GC has been used in Texas, Baton Rouge nonattainment area, and other areas. Having 
hourly VOC precursor data that matches hourly NOx data and hourly ozone data is very helpful 
in understanding the ozone formation process and developing ozone strategies. Preliminary auto-
GC data can be made available within an hour. Compared to the canister method, the data from 
auto-GC is much more timely and relevant. Part of reason that a vast amount of data is generated 
by current canister based PAMS sites but not effectively used is that the canister data is spotty 
(1-3 data points per day, a couple of days per week) and 1-2 weeks after the samples are 
collected. Because of the 1-2 weeks of time delay, the data is not actionable and is not relevant to 
most operational function of an agency other than a few data analysts. The canister method is 
somewhat a halfway approach. It costs money, but does not produce the desired results. If EPA 
is committed to the PAMS program, auto-GC method should be given a high priority in its 
PAMS re-engineering effort. 

As discussed in Attachment 1, auto-GC can be further divided into two modes of operation, 
hourly mode and triggered mode. The hourly mode will be very suitable to Type 1, 3, and 4 sites. 
However, it may miss or “flatten” the signal from precursor sources. It may not be representative 
of transit plumes. The triggered mode will minimize these shortcomings and better serve the 
purpose of Type 2 sites. See Attachment 1 for more detailed explanations.  

 
Charge Question 12 - Are the new commercially available auto-GCs appropriate for use at 
PAMS sites? What additional evaluations are necessary to determine the suitability of auto-
GC’s for use in the PAMS network?  
 
Response:  GC configured for continuous or triggered ambient monitoring operations are 
commercially available from PerkinElmer and Agilent. Ecotech markets auto-GC that is 
specifically designed for continuous air monitoring. Currently majority of auto-GC deployed are 
PerkinElmer units. Agilent GC can be configured to achieve the same results. Both PerkinElmer 
and Agilent systems are built on more generic lab GC’s. The Ecotech AirmOzone is relatively 
new. I don’t know if EPA has evaluated the Ecotech system. It appears to be designed 
specifically for field application (as opposed to generic lab instrument) and therefore should be 
more durable for field deployment.  However, I don’t know if the trade off is a lower 
performance. 
It may be a good idea to invite vendors to participate in a comprehensive side-by-side 
performance evaluation (like EPA did for other monitors such as PM monitors). In addition to 
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typical areas of such an evaluation (e.g., repeatability/precision, accuracy, linearity, detection 
limits, etc.), the following aspects specific to auto-GC for ozone VOC precursor monitoring 
should be addressed: 

• Moisture management. Nafion dryers have been used to remove excess moisture in 
ambient air samples. Nation dryers may cause low recovery for some target compounds. 
In a triggered mode, the sample volume is smaller (because the VOC level is already 
elevated), and the moisture issue is less severe (Zhou, Zeng, Hazlett, & Matherne, 2007).  

• Field operability. Compared to other ambient air monitoring analyzers (e.g., ozone, NOx, 
etc.), operations of auto-GC is awkward because they are fundamentally a lab bench top 
instrument designed for manual operations (the Ecotech AirmOzone may not have this 
issue). Data acquisition is very cumbersome and cannot be easily integrated into typical 
ambient air monitoring data acquisition system. 

• Capability for Additional Compounds. As a result of this PAMS re-engineering effort, the 
target VOC list may be different from the current 56 compounds. The new compounds 
should be included in the evaluation. Separation of compounds is an important issue in 
any GC based measurement system.  

 
Charge Question 13 - What role, if any, should TNMH monitors play in the PAMS program?  
 
Response:  PAMS VOC samples are collected either on a fixed schedule or when an elevated 
VOC is detected by a TNMH monitor (i.e., triggered sampling approach). In the cases of 
triggered sampling approach (mostly Type 2 sites for precursor source-oriented monitoring), the 
TNMH monitors play a critical role to generate a signal that triggers sample collection either by 
canisters or by auto-GC running in the triggered mode (see Attachment 1).  
In addition to acting as a trigger, TNMH (or Total Non-Methane Organic Compounds, TNMOC, 
or simply NMOC) gives a reasonable indication of total VOC present in the atmosphere. The 
TNMH monitors have a short analytical cycle (e.g., Model 55i manufactured by Thermo 
completes each analytical cycle in 70 sec.) and can be averaged over a hour to match the NOx 
hourly monitoring data so that the monitoring data for both precursors (VOC and NOx) can be in 
sync with hourly ozone monitoring data. This will help understand the relationship between 
ozone and its two precursors. 

The VOC compounds monitored by the current PAMS program are a subset of TNMH. Based on 
the San Joaquin Valley PAMS data analysis (Providence, 2010), the percentage of TNMH 
explainable by the sum of the VOC compounds monitored in the PAMS program can vary from 
20% to over 100%. This suggests that the sum of VOC compounds monitored in PAMS program 
is not a good surrogate for VOC. TNMH monitors are universal monitors for hydrocarbon and 
they capture most, if not all VOC precursors. The difference between TNMH and the sum of 
VOC compounds measured by GC gives a clue on how much VOC is uncounted for in the 
current PAMS measurements. 

Considering above factors, TNMH monitors serve a important role and should be included in the 
PAMS program. 
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Charge Question 14 - Should carbonyls be required at all VOC speciation sites?  
 
Response:  Aldehydes generally have high MIR values (Carter, 2009) and several of them are 
fairly common in ambient air (e.g., formaldehyde with MIR of 9.24, acetaldehyde with MIR of 
6.34, etc.). As mentioned in response to Charge Question 13, up to 80% of TNMH is not counted 
for by current PAMS speciation. Significant portion of these unaccounted compounds could be 
carbonyls. Considering their high potential for ozone formation and common presence at levels 
comparable to other VOC species, carbonyls should be included in the PAMS program unless 
there are no adequate monitoring methods. If carbonyls are added back to the PAMS program, 
some flexibility could be provided to monitoring agency. For a particular location, if 1-2 years of 
monitoring data show no significant carbonyls (indexed to MIR, or product of concentration and 
MIR), the monitoring agency can eliminate carbonyls from their PAMS program. 
 
 
Charge Question 15 - What issues have been addressed, and what issues still need to be 
addressed with the current TO-11A method for carbonyl sampling?  
 
Response:  No preliminary comments. 
 
 
Charge Question 16 - What other methods should be considered as an alternative to the 
manual TO-11A method for carbonyl sampling?  
 
Response:  No preliminary comments.. 
 
 
Charge Question 17 - Are direct measurement NO2 or photolytic NO2 analyzers suitable for 
deployment in the PAMS network? What additional evaluations are necessary to determine 
the suitability for use in the PAMS network?  
 
Response:  No preliminary comments.. 
 
 
Charge Question 18 - What observational approaches (surface based sondes and optical 
remote sensing, aircraft platforms, satellites) are best suited to assist such assessments? What 
routinely collected surface measurements and in what locations would complement vertical 
profile and total column observations?  
 
Response:  No preliminary comments. 
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Charge Question 19 - Is it necessary to collect upper air wind speed and wind direction data at 
PAMS sites?  
 
Response:  Upper air wind data can be used for air monitoring, air modeling analysis, and air 
quality forecasting. One set of upper air data can reasonably cover a fairly large area (e.g., an 
area covered by a PAMS network for an urban area). I don’t have specific comments on this 
charge question, but this seems to be an area where multiple air monitoring programs (even 
broader than air monitoring programs) can share resources. It appears that some other programs 
may have more critical needs for the upper air data than the PAMS program, and if so, it would 
make sense to leave the measurement of these parameters to another program.  
The answer to this question also depends on how EPA plans to use this data in the PAMS 
program and what will be the new objectives of the PAMS program.  

 
Charge Question 20 - How should NOAA data be incorporated into the PAMS program?  
 
Response:  No preliminary comments. 
 
 
Charge Question 21 - How can PAMS data best be used? What specific data analyses should 
be conducted? 
 
Response:  The PAMS program generates a large amount of monitoring data. If these data are 
simply stored and not analyzed to the degree the program is designed for, the return on the 
investment in the PAMS monitoring effort is very small. The PAMS program should be either 
re-engineered so that the data collected from the program is systematically analyzed and useful 
information is extracted to support ozone attainment effort in each nonattainment area, or 
eliminated all together. 
 

In 1997 an EPA contractor prepared a PAMS Data Analysis Workshop Workbook for EPA 
(http://www.epa.gov/oar/oaqps/pams/analysis/). The Workbook addressed data validation, 
various specific data analysis techniques, and how the data could be used (primarily to support 
ozone attainment effort). However, the Workbook might not be instructive enough for some less 
experienced data analysts to follow and it has not been updated. As the EPA White Paper for this 
review stated, NESCAUM has performed a review of concentrations seen in the Northeast. 
Recently San Joaquin Valley Air Pollution Control District (SJVAPCD) commissioned a 
comprehensive analysis of PAMS data collected in 14 years from 1994 to 2007 (Providence, 
2010). The report of this analysis (without appendices) is available online 
http://www.providenceeng.com/P/Files/othertechnicalinfo/455-002-
001ER%20Final%20Report%20Narrative.pdf. There may be other systematic PAMS data 
analyses I am not aware of. To help monitoring agencies in PAMS data analysis, EPA should 
consider using the 1997 Workbook as a starting point, updating the materials with more step-by-
step instructions, incorporating other data analysis techniques (such as some used in the 

http://www.epa.gov/oar/oaqps/pams/analysis/�
http://www.providenceeng.com/P/Files/othertechnicalinfo/455-002-001ER%20Final%20Report%20Narrative.pdf�
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SJVAPCD PAMS data analysis), and providing monitoring agencies with a useful “toolbox” (a 
guidance document) for them to conduct PAMS data analysis. 

The new guidance document should include two types of analyses: 

Daily Data Analysis: Attachment 2 is an example of tools for this type of PAMS data analysis. 
This type of tools can be automated and accessible online to agency staff through intranet (or to 
the public with a note specifying “preliminary data, subject to change after further data 
validation” or “validated data”). This type of routine data can be analyzed along with daily ozone 
forecast. An agency data analyst can perform a very quick analysis on a daily basis. After a 
period of time with this repeated analysis, the analyst will have a very good idea as to what is 
going on in the airshed and provide insight to the agency decision makers. A similar daily data 
analysis was performed by Louisiana DEQ for the Baton Rouge nonattainment area in 2005-
2007 and it helped the agency to reduce ozone precursors and reduce ozone level. This is an 
episode-oriented analysis, and could lead to prompt actions. It can help validate (or provide 
feedback to) ozone forecast. It keeps PAMS information in the forefront and relevant in the 
effort to attain the ozone standard.  

Seasonal or Annual Data Analysis: At the end of each ozone season (or end of each year), a data 
analysis should be performed to review the data collected during the season (or year). More data 
analysis tools should be used than the Daily Data Analysis described above. This analysis should 
reveal more information by examining the data set as a whole. It should also include previous 
years’ data for trending.  Most of the data analysis tools included in the 1997 Workbook were 
designed for this type of analysis. This analysis should be done promptly at the end of an ozone 
season (or at least at the end of a calendar year) to keep it relevant and applicable to the coming 
ozone season. 

 
Charge Question 22 - How should any recommended data analyses be implemented? Should 
these analyses be conducted at the state, regional, or national level?  
 
Response:  The most important objective of the PAMS program is to help ozone nonattainment 
areas to achieve attainment. The data analyses discussed above (Charge Question 21) should be 
conducted at the level consistent with the nonattainment area where the PAMS sites are designed 
to cover. The analysis should be done by the agency with the jurisdiction over the ozone 
nonattainment area. Unless two nonattainment areas are adjacent, the PAMS analysis for them 
should be performed separately. Neighboring agencies’ cooperation should be encouraged. EPA 
may conduct some data analysis at a high level covering regional or national trend.  
The discussions for Charge Question 21 have touched on some implementation issues. In 
addition to generating high quality PAMS data, completing a PAMS data analysis should be tied 
to PAMS annual funding.   
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Charge Question 23 - Should more or less of the PAMS funding be allocated to data analysis? 
 
Response:  The EPA White Paper for this review states that the current PAMS funding level is 
$14 million per year and EPA guidance is to use 25% of the funding for data analysis. According 
to PAMS website, there are 24 areas under the PAMS program. On average there should be 
about $583,333 in total PAMS funding and $145,833 for data analysis in each area. The 25% for 
data analysis seems adequate if this amount is actually used for data analysis. 
Allocation of fund for data analysis should not be proportional to the number of sites in each 
area. The level of effort to perform the same types of data analysis for an area with 2 PAMS sites 
is going to be more than a half of that for an area with 4 PAMS sites. In other words, the 
increment cost for adding one more site in an analysis will be less than the cost of performing the 
analysis for the first site. Although the same principle of economy of scale applies to sampling 
and chemical analysis aspect of PAMS operation, the effect for data analysis is more noticeable.    
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