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March 10, 2004

Community Health Peer Review Member (Via mail/e-mail)

Community Health Modeling Working Group Member (Via e-mail)

RE:  ARB Response to Peer Review and Working Group Comments
Dear Peer Reviewer / Working Group Member:

Thank you for your time and the valuable input that you provided on the Statewide Cumulative Assessment Modeling Protocol and the Modeling Protocol for the Neighborhood Assessment Program in Wilmington (Attachment 1).  A set of tables on the last pages of this cover letter provide a list of recipients who received the protocol documents for review as well as an indication of whether comments were received.

This memo serves to briefly summarize ARB's response to the major comments that we received, while detailed responses to each of the comments received are provided in the attached table (Attachment 2).  It also provides an explanation of how we plan to proceed with utilizing your input on the documents.

Based on the comments received, we feel that the most important response needed is a clarification of our intended use of the documents.  Specifically, the documents are intended to convey our present knowledge and experience (i.e., given what we know now, how would we proceed).  Thus, they are intended to provide a flexible guide for future work (by ARB or others), not technical guidance.  Unfortunately, this was not clear enough in the draft protocols and, understandably, there was cause for concern that the documents might be perceived or intended as technical, regulatory guidance.  To be clear, given the present state-of-science, we feel it is premature to develop a technical guidance document, since the types of modeling embodied in the documents are active areas of research that require further study.  In the future, as our knowledge improves and more experience is gained through implementation of the work in the protocols, we may consider developing guidance documents.  Our intent will be clarified in upcoming revisions of the documents.

As mentioned above, detailed responses to all of the comments received are attached in tabular form.  The tables indicate which protocol document is affected ("ST" for statewide; "W" for Wilmington; and "B" for Both), whether action is required (indicated by a checkmark), the commenter, the comment, and our response.  In addition, the comments were organized into general groups:  Positive comments; Combining micro-scale and regional modeling results; Statewide approach vs. ASPEN; Exposure assessment; Need for Barrio Logan results; Technical guidance; and Other.  

Our original intent, as reflected in the letter of distribution, was to compile and respond to comments for discussion at a Community Health Modeling Working Group meeting on October 30, 2003, and then include the status of the documents in a presentation to our Board in December 2003.  However, due to a variety of reasons this process has not been completed.  We are currently working on finalizing the protocol documents and conducting the initial phases of work under the following schedule:

1st Half 2004:

· Peer Review (March)

· Discuss Comments with the Working Group (March-April)

· Integrate Work Plan into Documents and                                                 Update Documents to Final Draft Level (April)

· Board Meeting Status Report

3rd Quarter of 2004:

· Preliminary Wilmington Micro-Scale Results (June)

· Regional Southern California Results for Statewide and Wilmington (June)

· Preliminary Southern California Micro-Scale Results (Statewide)

December 2004:

· Preliminary Northern California Regional Results (Statewide)

Should you have any questions, please call me at (916) 322-5350, or you may contact Mr. Vernon Hughes at (916) 324-4069.

Sincerely,

Bob Fletcher, Chief

Planning and Technical Support Division

cc:
Mr. Vernon Hughes, Manager
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ATTACHMENT 1

October 7, 2003

Community Health Modeling Working Group Member

(Via e-mail)

Dear Working Group Member:

As a member of the Community Health Modeling Working Group, we are providing you a draft of two separate protocols - the Statewide Cumulative Assessment Modeling Protocol and the Modeling Protocol for the Neighborhood Assessment Program in Wilmington.  The modeling protocols describe specific objectives, tools, and procedures for assessing neighborhood-scale exposure to be presented to our Board in December 2003.
As we have discussed in recent Working Group Meetings, we are simultaneously releasing the draft Statewide Protocol and the Wilmington Protocol to the Working Group Members and to an independent scientific peer review group.  This group includes Mr. John Irwin of the U.S. EPA, Dr. Michael Kleeman of the University of California, Davis, Dr. Christian Seigneur of Atmospheric and Environmental Research, Inc., and Dr. Steve Hanna of George Mason University.  The peer reviewers will examine whether the methodology is scientifically sound and technically feasible.

We would appreciate receiving your comments by October 20, 2003.  This will allow us time to compile and summarize them for discussion at our next Community Health Modeling Working Group meeting.  The next meeting of the Community Health Modeling Working Group will be held October 30, 2003 in Sacramento with video conference to El Monte.  Please mark your calendars.  The full agenda will be released later in October.

Should you have any questions, please call me at (916) 322-5350, or you may contact Mr. Vernon Hughes at (916) 324-4069.

Sincerely,

Bob Fletcher, Chief

Planning and Technical Support Division

cc:
Mr. Vernon Hughes, Manager


Atmospheric Modeling and Support Section 

STATEWIDE CUMULATIVE ASSESSMENT MODELING and WILMINGTON MODELING PROTOCOLS - 

ARB RESPONSE TO COMMENTS

CRITICAL ISSUES AND PROPOSED RESPONSES FOR DISCUSSION


Statewide Wilmington or Both/Action Req'd (()
                              ISSUE 
PROPOSED RESPONSE

FOR DISCUSSION


AUTHOR
Positive comments.

B
Seigneur (peer reviewer)  

S-1     
In my opinion, the overall technical approach selected by ARB is sound.  It makes sense to conduct detailed assessments for specific neighborhoods such as Barrio Logan and Wilmington and to use a more generic approach for the entire state.  It also makes sense to use a combination of local-scale modeling and regional-scale modeling.  Therefore, these two documents provide a excellent starting point for a comprehensive approach to air toxics assessments.  However, there are several issues that need to be addressed prior to proceeding with the application of these protocols.  I discuss those issues below.


No response required.

ST
Touma

T-1
Developing state-wide estimates of air toxics concentrations is a very important public policy as well as a technically challenging issue and I commend you for putting so much thought and effort into these plans.
No response required.







Combining micro-scale and regional modeling results 

B

(

Seigneur

S-9
Combining Micro-Scale and Regional-Scale Model Results     During the review of the Barrio Logan protocol, I made some remarks regarding the “double-counting” of emissions and suggested a possible approach to avoid such “double-counting” for reactive species.  Since then, this approach (which does not require extensive code modifications) has been articulated in greater detail in a technical report (Seigneur et al., 2002, Vol. 2, Section 2.1).  At the minimum, the protocols should mention this approach and discuss its advantages and disadvantages compared to the other approaches already listed.   
The technical report referenced in the comment offers two approaches to avoid double counting of emissions: 1) a local chemical transport model is used to simulate local emissions and a regional model for background. and 2) to imbed a local chemical transport model into the regional model.

In first approach, double counting is avoided by removing from the regional model those inert emissions already in the local model, and to add surrogate inert species for the reactive species in the local model.  No reactive emissions are removed from the regional model preserving the atmospheric chemistry.  In this approach the regional model results will be combined with local results to estimate a background for the reactive species.  The regional model can provide a background from sources of inert emissions outside the area of interest.  This approach appears useful when only one community is of concern.  However, it appears problematic when many communities are of interest.  

The second approach is to imbed a local chemical transport model into the regional model.  Although this seems to be a preferred approach, to our knowledge such model is not yet available. 

ACTION:  We will discuss this issue at the peer review meeting on March 9th 2004, and then expand our discussion in the protocol.   (Vlad and Luis) 

ST


Hanna

H-1
In his original comment, Hanna offered the following general comments:

1) The arbitrary division into micro-scale and regional models leads to many problems.  You mention a few of these, such as the possibility of double counting.  But I am surprised that nowhere did I see mention of using "plume-in-grid" algorithms in the regional models.  These algorithms are available in CMAQ, CAMx, and most other Eulerian grid (regional) models. With plume-in-grid, you could directly model the "micro-scale" diffusion of the specific sources in question, and then have the plume "absorbed" into the grid when it gets large enough.  I reviewed your various suggested approaches to the double counting problem, including what you call the "zero-out", "tracer", and "box model" approaches, and find them all deficient in several ways.  My later detailed report will give specific comments.
The “Plume-in-Grid” (PinG) module certainly improves performance of regional grid models, especially when grid spacing is coarse. PinG is designed to handle major point sources (number of sources is usually limited to hundreds) and improves model performance by better dealing with chemical reactions between newly released pollutants (mainly NOx and SOx) with other pollutants (either transported from other areas or locally emitted from other sources, e.g. motor vehicles). Although PinG can calculate plume concentrations within the grid at ‘plume cell’ centers, invoking PinG in a regional model will not allow the model to output model results at desired locations within a grid (in addition to the grid center) because ‘plume cell’ varies with meteorological conditions. For our purpose of resolving plumes at a resolution finer than the grid size of the regional model and outputting modeling results at given receptors, PinG will not fulfil our requirements.   

One of the constraints on invoking PinG is the computational burden. Because we intend to examine the impact of both long-range transport and local sources (the latter requires resolving plumes at a very fine resolution and individually processing a very large number of sources), using PinG is not practically feasible.  

Another shortfall of PinG is that the built-in plume dynamics model does not treat plume diffusion as accurately as the conventional plume models (e.g., ISCST3) because many approximations are made in the former approach to reduce computational cost. (Shuming)



W

(
Kleeman

K-14
Comment 14

In my opinion, none of the approaches to combine the regional and micro-scale modeling results will be accurate for any secondary pollutant (ozone, secondary inorganic PM, secondary organic PM, etc) that is transformed by non-linear chemical reactions.  The separate use of regional and micro-scale models is approximate at best, and may produce misleading results.  The Protocol should emphasize that more scientifically robust methods are available (such as nesting within grid-based models) and will be adopted when computational resources are practical.  
The protocols do not discuss what will be an ideal approach.  As other reviewers have also noted an ideal approach is to incorporate a local micro-scale chemical transport model into a regional model.  The use of a grid-based model with a fine nested grid is also desirable.  However, the computational limitation concerns are valid, since models should have the ability to follow the emissions of the many communities of interest in a given modeling domain (to avoid the need to rerun the model for each

Community).  The other concern associated with using the nested grid approach is that it is not capable of describing the initial stage (up to a few hundred meters or even longer) of dispersion for point sources (please see response to comment K-5) - this makes the nested grid model with very fine resolution not necessarily scientifically more robust than our proposed approach. 

ACTION:  A discussion about this issue will be included in the protocols.  (Luis & Shuming)

W
WSPA

W-3
7. On the issue of double counting, combining regional modeling with local scale modeling is indeed a real challenge and there appears to be no ideal methodology to use in approaching this type of analysis.  It might seem credible to state that there is no general approach on this and perhaps each case will require its own tailored method.  The protocol fails to consider timescale overlaps on this issue and the uncertainties that reside in the differing timescales that these models include.   


We recognize that the proposed integration of micro-scale and regional model results is not ideal.  As other reviewers have also noted an ideal approach is to incorporate a local micro-scale chemical transport model into a regional model.  The use of a grid-based model with a fine nested grid is also desirable.  However, the computational limitation concerns are valid, since models should have the ability to follow the emissions of the many communities of interest in a given modeling domain (to avoid the need to rerun the model for each community).   (Luis)

ST
WSPA

W-17
7.  We agree that the issue of double counting is a complex one and needs to be carefully assessed in the analysis.  As seen from the Barrio Logan and Wilmington cases, different approaches are warranted.   It is clear that not one approach will do and ARB needs to be clear as to what approach is best for specific regions and why.


As we proceed on developing reliable model estimates that minimize double counting we will test several approaches and choose the most appropriate approach.  (Luis)

ST
Irwin

I-3
I only have one more thought, which is an embellishment on some of the ideas given on combining micro-scale and regional results.  If you have (sort of) an even array of micro-scale receptors within each regional grid cell, then you could compute the micro-scale grid averages.  You could add "texture" to each regional cell's result, by adjusting the regional grid concentration (within the grid cell) at each point were you have micro-scale results as:

NewConc = OldConc*Micro/MicroAverage

where 

· NewConc is the new concentration within each grid cell where we have micro-scale results, 

· OldConc is the original regional scale grid average,

· Micro is the micro-scale concentration at a particular receptor within a regional grid cell,

· MicroAverage is the micro-scale's estimate for the regional grid cell average concentration.

This is a simple "scaling" up and down, that provide "texture" and preserves mass (i.e., no double-counting), and is most appropriate for inert species.  You may have alluded to doing this type of analysis in your discussion, and I may have just missed it, or not recognized it for what it was saying.


The reviewer’s approach is an interesting suggestion to avoid double counting and add “texture” to the receptor field.  We have also been considering somewhat similar approaches that look at using the finer micro-scale texture.  However, there are some further issues we feel would need to be explored with any scaling approach, for example, whether the approach could result in changing the impacts of emissions from neighboring grid cells, because of scaling within a given grid cell.

(Beth and Tony)



B

(

SCAQMD

SC-4a
4.  Regional & Micro-scale Modeling Results Integration

**  The protocol discusses the limitations of the regional and micro-scale modeling and their integration but one fundamental limitation not    discussed is the fact that the micro-scale modeling is steady-state and the regional modeling is not.  So regional modeling handles re-circulation whereas the micro-scale modeling does not.  It is suggested that this be discussed in some detail.


The reviewer is correct in the differences between micro-scale and regional models.  We use micro-scale models to improve pollutant concentration estimates near pollutant sources, a key deficiency of regional models, and we use regional models to account for regional background due to long range transport and transformation which is a key deficiency of the micro-scale models.  Using the two models together provides a more complete and hopefully accurate estimation of pollutant concentrations. 

ACTION:  We will expand our discussion in the protocol.  (Vlad)  

B
SCAQMD

SC-4b
**  It appears that the micro-scale results will be used to increase the grid cell average and quantify extreme concentrations/risks within a grid cell (see page 39).  Are there any other uses for the micro-scale results?  How would the combined regional and micro-scale results be used for population exposure such as, a cancer burden calculation?

As indicated in the comment, the primary initial use of the combined regional and micro-scale results will be to provide a better characterization of the grid cell “average” along with supplemental information regarding the peaks.  Other display options and uses are also possible, depending on the level of confidence in the resolution of the input data.  For example, if the input data resolution is adequate, calculating estimates of population exposed at various concentration levels or showing more of the detailed resolution of the micro-scale modeling might be possible..









Statewide approach  vs. ASPEN.

ST

(
Rosenbaum

R-6
Page 17:
Micro-Scale Modeling

The only clear advantage in the use of ISCST3 instead of ASPEN for micro-scale modeling appears to be the ability to characterize emissions on major roadway links as a set of spatially accurate area sources. For all other emission types, the implementation approaches as described appear to be fundamentally the same as those used in ASPEN (e.g., averaging receptor concentrations located near an emission source, use of overlapping mini-grids around each source with concentration estimates to be interpolated to a universal grid of receptors, neglect of terrain elevation considerations). 

However, a disadvantage of using ISCST3 is its greater requirement for computer resources compared to ASPEN. The difference in computer resource requirements arises primarily from the differences in the area source algorithms. However, after comparing ASPEN's simpler pseudo-point source approach with ISCLT3, USEPA stated "we see no systematic bias in the ASPEN calculations that would cause it to significantly underestimate concentration values in comparison to ISCLT". So it's unclear that the additional computing resources required for application of ISCST3 will result in any significantly more accurate model predictions, with the exception of emissions on major roadway links as noted above.

Another disadvantage of ISCST3 compared to ASPEN is that only a single meteorological data set can be used in a simulation, so that a separate simulation must be conducted for each set of facilities assigned to different meteorological data sets. In contrast, ASPEN can handle any number of meteorological data sets within a single simulation. This allows the use of several meteorological data sets within a given modeling domain, if available, instead of the requirement for selecting a single set to represent the whole domain. Thus, larger modeling domains can be treated in a single simulation. 


We agree that many aspects of the ASPEN modeling approach and our approach are similar.  In fact, we already use ASPEN to present statewide maps on risk which can be viewed at:  (http://www.arb.ca.gov/toxics/cti/hlthrisk/hlthrisk.htm).  

ASPEN’s two main limiting factors for neighborhood-scale applications are: 1) spatial resolution that is limited to census boundaries, and 2) the inability to characterize emissions on major roadway links, which are major contributors to estimated neighborhood scale concentration gradients. 
The Statewide protocol offers an approach  that is more capable of reflecting the accuracy of high resolution, neighborhood-scale inputs, including major roadway links, in modeling estimates.  Initially, the availability of high-resolution data may be limited; in which case modeling results could be similar to ASPEN estimates.  However, in the future ISCST can be used with high-resolution data (where available) and modeling results will reflect the resolution of these data.  This will occur as improvements are made in the accuracy of specific inventory categories or as data from neighborhood studies become available.  Examples of category improvements are our efforts to include link-specific roadway emissions and better off-road diesel PM allocation.  [see our response to comment R-1].

Our Barrio Logan pilot study and follow up Wilmington study are designed to obtain data at the finest spatial and temporal resolution that is practical, and perform cumulative assessments in both neighborhoods with micro-scale and regional models.  The required spatial resolution in these studies supports the use of ISCST3 and other micro-scale models.  These data will be available for integration into statewide estimates.

We agree that ISCST3 is more computer resource intensive, as simulations are performed hourly to aggregate an annual average concentration.  In addition, since ISCST3 can only compute simulations with data from one meteorological station at a time, a computer simulation is required for each meteorological station available.


ACTION:  The protocol will be modified to enhance the discussion of the potential improvements to the statewide protocol provided better input data become available.  

(Tony)

ST


Touma

T-2
2. The Overview presentation’s modeling framework (shown schematically on page 8 ) does not explain how you are planning to migrate from the  Wilmington and Bario Logan plans to the state wide plan.  Based on my  experience, I can offer the following approaches:

       A. Focus on the Wilmington and Bario Logan fine scale studies to learn as much as possible about the statistical distribution of emissions and concentrations.  Run a “coarse resolution” model, such as ASPEN for the entire State.  For Wilmington and Bario Logan you now can compare results from your detailed analysis with the coarse resolution analysis and develop statistical “adjustments” that you can then apply to other areas of California.

       B. For the majority of pollutants, such as metals whose impact are probably very local and inert such as Benzene, the Gaussian models (ISC used in Wilmington and Bario Logan and ASPEN ) are reasonable.  But for reactive pollutants, such as Formaldehyde, a photochemical grid model is more appropriate.  For your information, the EPA’s ORD group is developing a version of the CMAQ model that deals with toxics pollutants.  It may aid you in your work.

       C. If you use the approaches above, you do not have to be as concerned with double counting of emission sources noted on page 11 of the presentation.  
We appreciate the reviewer’s comments, and believe the conceptual approach defined in (A-C) is a good approach to conducting an efficient screening analysis.  

Our approach has been to conduct several case studies through which our neighborhood assessment modeling protocols are tested.  One case study has been conducted in Barrio Logan, and we are currently in the process of conducting a second study in Wilmington.  Our neighborhood assessment approach is heavily dependent upon site-specific emissions and meteorology.  

The statewide modeling approach has grown from our generalized neighborhood assessment approach as applied in Barrio Logan.  As we begin modeling on the statewide domain, we will be using the lessons we have learned from refined studies.  However, we acknowledge that site specific information, obtained through resource-intensive studies in Barrio Logan and later in Wilmington will not be available on a statewide basis.  This will necessitate making assumptions regarding model inputs, the application of models, and simplified modeling approaches.  It is unclear the effect these simplified assumptions will have on model results.  (Vlad)

ST

(
Hanna

H-11
11) Comments should have been given on the EPA's approach to estimating backgrounds for toxics (related to the regional modeling).  The EPA found that most of the effects of toxics were from local sources (modeled by "micro-scale" models in your terminology), and accounted for distant (beyond about 50 km) sources using a simplified template approach based on CALMET existing model runs.  This is easier than running a regional model and at least should be discussed in the CARB protocols.  Why did you reject the EPA approach?
The statewide protocol calls for using regional models to assess background concentrations of both inert and reactive pollutants.  The simplified approach described by the reviewer, developed for the NATA 1996 application using the ASPEN model, is not applicable to regional photochemical grid models. We do not believe we rejected the EPA approach.  Since we chose to use regional photochemical models to estimate background concentrations, assumptions developed for NATA were not necessary. 

ACTION: We agree with the reviewer’s comment and will include a discussion in the statewide protocol. (Todd and Vlad)







Exposure assessment .

ST


Seigneur (peer reviewer)

S-2
Indoor Air Concentrations      Most people spend the majority of their time indoors.  Indoor concentrations may differ significantly from outdoor concentrations.  Figure 1 (from Seigneur et al., 2002) depicts examples of outdoor and indoor concentrations of two air toxics, benzene and diesel particles, calculated with the AER indoor air quality model. (For the reader's information, the figure shows that indoor/outdoor benzene concentrations track closely, while diesel particles indoors were approximately 25-50% of the outdoor concentrations.)  The protocols only address outdoor concentrations.  The protocols state that they are focused on the calculation of the exposure concentrations and that the calculation of the associated health risks will be addressed elsewhere.  However, it is not clear whether indoor air concentrations will be calculated as part of the risk assessment.  The protocols should either specifically state where and when indoor concentrations will be calculated or address indoor concentrations.   
Both the Statewide and Wilmington protocols are designed to focus on modeling outdoor, ambient pollutant concentrations.  Clearly, micro-environmental exposures, including indoor exposures, play an important role in determining an individual's total exposure to toxic air contaminants.  At this time there are no plans to assess or model personal exposure for the Statewide modeling effort.

We plan to conduct limited time-activity-based exposure analysis in Wilmington as part of the Wilmington Air Quality Study.  We did not include a description on this topic because it is outside the scope of the protocol.  However, a brief description of the approach was provided

in a paper presented at the 2003 AWMA conference in San Diego, and is available on request (tsax@arb.ca.gov).

(Todd)

B


WSPA

W-2
6. On page 6 it is mentioned that “the primary focus of the Protocol is the ‘Exposure’ component.”  How does ARB intend to address estimates of individual component concentrations needed for the exposure analysis?  We know from the EPA's PM Criteria Document that EPA has relied on community monitors to provide that estimate, and made some assumptions about outdoor pollutants indoors.  But we have found some real problems with the EPA approach.  It is not clear from the protocols, at all, how ARB intends to generate concentrations of the particular pollutants that will be assessed in the Health Risk assessment portion of this program.  This is critical in that most individuals spend up to 90% of their time indoors or in other non-outdoor situations.  We also know that not all pollutants have the same penetration factors, and that the penetration factors vary by housing stock.  What is ARB doing to address this?  Note that in order to do this well, one needs to predict diurnal patterns, not seasonal, and not annual.  So if the model shows poor performance for periods of 12 hours (the largest period for which it should perform) or less-more like 3-hours, then there are problems.  Annual performance of the models also presents a multitude of issues.  


The reviewer is correct that both the statewide and Wilmington modeling protocols are designed to focus on assessment of outdoor concentrations only, which are one of many factors which contribute to an individual's personal exposure.  As discussed in comment S-2, a limited exposure assessment is planned for the Wilmington study, but not discussed in the protocol.

There are no plans to assess personal exposure at this time for the statewide modeling protocol.  Estimated outdoor concentrations will be used in conjunction with OEHHA guidelines to conduct health risk assessment; indoor and other micro-environmental exposures like

in-vehicle exposures will not be assessed.  Due to limitations in input data, acute health risk assessment will not be conducted.  (Todd)



ST

(
WSPA

W-14
4. Why is the Risk Assessment aspect of the statewide protocol not considering all of the pathways? (Page 18)


The primary focus of the Statewide protocol document is the proposed modeling approach for outdoor concentrations, so risk assessment has not been discussed in detail.  Risk assessment will be conducted under the Statewide and Wilmington projects, but is outside of the specific scope of the protocols.  We are planning to cover the inhalation pathway as well as most of the OEHHA "minimum" pathways for multi‑pathway exposure, including the soil and dermal pathways (using standardized OEHHA particle deposition rate assumptions).  However, the mother’s milk pathway will not be included at this stage in either study, because it requires comprehensive local information regarding water bodies and homegrown produce, livestock, dairy, and fish.  These data are not available for large-area assessments.     

ACTION:  Because risk assessment is outside the scope of this modeling protocol, the risk assessment section will be removed from Table 1. (Beth)



ST

(
Hanna

H-12
12) The title of the Statewide report includes the words "cumulative assessment".  This implies averaging or summing over time and over space.  Yet most of the modeling discussions focus on short term concentrations at specific locations, probably since this has been the primary focus of ARB air modeling in the past. There needs to be a reorientation of the focus towards the longer time and space scales.
Yes, we have been having difficulties selecting appropriate titles because some words have different meanings depending on who is doing the reading.  In our context, “cumulative assessment” means impacts on outdoor air due to multiple pollutant sources and facilities in a neighborhood.  By contrast, traditionally one would focus on a single facility to assess the toxic risks.  In addition, since we are assessing toxic risk, we are summing short-term impacts over time to assemble long term averages for cancer risk and chronic noncancer calculations.

ACTION:  We will include clear language in the protocol

 that describes the intended meaning and implications of “cumulative assessment” in the document.  (Tony) 







Need for Barrio Logan Study Results

W

(
Kleeman

K-2
A review of the results of the Barrio Logan study and an analysis of the modeling approaches should be included in the Wilmington protocol.  Major conclusions and lessons learned should be included. 
When the analysis and results of the Barrio Logan study are available, the results will be discussed in the protocol and a report will be available.   

ACTION:  The current protocol will be modified to discuss the pending results of the Barrio Logan Study. (Tony)



W

(
WSPA

(Rappolt etal)

W-4
8. When will a report be available on the Barrio Logan study?  Will this report detail the adjustments or refinements made to the models based upon the findings of the tracer studies performed? Can you elaborate on this issue now to justify the need for such studies in support of the Wilmington Protocol?  The first sentence on page 15 suggests that ARB will use the Barrio Logan findings in the Wilmington modeling. 




ST
Irwin

I-2
In this regard, I would have liked to have seen a listing of the "test analyses" that should be conducted (and associated purpose for each) using the Wilmington and Barrio Logan data, that will help strengthen the procedures to be employed in statewide assessments.  This could be placed at the end of Section 1 of the Statewide protocol, as "pending actions", so the reader is made aware very quickly that what they will be reading is in a state of flux.


We agree that a list of sensitivity studies would be helpful.
ACTION:  A list of test analyses and the associated purpose off each will be included in the document.







The protocols suggest guidance and may be too ambitious.

B


SCAQMD

SC-1
1. Modeling Protocol Extremely Ambitious

The approach outlined in the protocol for both statewide regional and statewide micro-scale assessments is very ambitious.  Preparing and reviewing the meteorological and emissions input data for the whole state will be very labor and resource intensive.   The task of keeping track of all the pollutants on regional and micro-scale grids statewide will also be daunting.  You should recognize   that it is extremely ambitious and pose alternatives and/or a progression of steps that are somewhat less ambitious such as:  

** First perform statewide regional assessment; this alone is quite ambitious.  However, such an analysis would serve to educate and inform the public (an EJ goal) and would be the necessary component for control strategy development.

**   Focus on a smaller subset of toxics.

             **  First perform the micro-scale analyses on regions that warrant it based on the regional assessment.
We appreciate the recognition that this effort is an extremely challenging and resource‑intensive one.  We are indeed proposing to implement this effort in a modular fashion and in several stages, very much like those suggested in the comment.   We are developing the regional grid modeling (at 4 x 4 km resolution) for the Southern California domain as the first step.  Regional grid modeling for the Central California domain will follow later.  The micro-scale modeling is also following a parallel, modular and staged approach.  The micro-scale modeling will be developed first within the Southern California domain, focusing first on the major urban areas  -- which can already be anticipated to include possible areas of concern.  It also focuses initially on selected sources and key pollutants that are most likely to have important local impacts.  We are drawing on the findings to date from our detailed neighborhood assessment studies to help guide the selection of which sources and pollutants are expected to have local impacts of concern for initial inclusion.  Two examples include our focus on the “major” roadways for the link‑based approach, and trying to get better coverage of on‑site use of diesel equipment.  Over time, we plan to expand the source types that may have important local impacts. (Beth)



B
SCAQMD

SC-2
2.      Guidance for ARB and Local Districts?

The subject document is a protocol for ARB’s ambitious statewide cumulative assessment.  Are you also intending this to be  suggested guidance for local districts performing cumulative assessments in their jurisdictions?  If so, we are concerned that you may    be setting the bar too high.  Our Board would like staff to perform one neighborhood or sub-regional cumulative assessment per    year.  We probably will not be able to meet our Board’s mandate if we are required to follow the high standard outlined in your  modeling protocol.
Neither the Statewide nor Wilmington protocols are intended to provide guidance to local districts at this time.  We acknowledge toxics and particulate modeling is an active research area.  Different modeling methods should be developed, tested, and evaluated thoroughly before

guidance is provided.  The protocols are intended to provide a work plan, or tentative work plan in the case of the Statewide effort, which will guide ARB through its neighborhood assessment studies.



ST

(
Hanna

H-9
9)  Several options are given for micro-scale and regional models.  Are you going to allow users to try all models (perhaps until they get the answer they like), or are you going to recommend a specific model for each distance range? 
It is premature to recommend a specific model or model options.  The protocols state that we intend to compare the results of several micro-scale and regional models.  The intent for using the various models is to evaluate each model and model options separately.

In Barrio Logan and Wilmington, tracer studies will help us determine the best performing models for micro-scale applications.  This is a standard way of validating performance of dispersion models.  
For the statewide application, initially the ISCST3 air dispersion model is to be used.  In the future other models may be considered on a case-by-case basis.

Two regional air quality models were initially compared for the Barrio Logan study, and some strengths and limitations of these models were identified.  Additional comparisons among these and other models will be done during the Wilmington study.
ACTION: The report will be modified to clarify this topic . (Tony/Luis).







Other comments.

B

(
Seigneur

S-3
Description of the Micro-Scale Models    In Table 3-1 of the Wilmington protocol and Table 1 of the Statewide protocol, CALPUFF is listed as including chemistry.  It should be noted that the chemistry that currently exists in CALPUFF does not represent the state of the science and is inappropriate for some pollutants.  I suggest removing the chemistry line from these two tables as it may be misleading to the reader.


Although CALPUFF is listed as including chemistry, it is not our intent to use the chemistry algorithms in CALPUFF.  

For the Statewide protocol, we initially propose to use ISCST3 exclusively for the micro-scale analyses.  As experience is gained, other models may be considered at a future time.

ACTION:  For the Wilmington protocol, we will add a footnote to indicate that the CALPUFF chemistry mechanisms will not be used. For the Statewide protocol, we will remove CALPUFF.  (Tony)

W


Seigneur

S-4
Emissions related to Marine Terminals    In Section 4.2.3 of the Wilmington protocol, a bottom-up approach is recommended to develop an inventory of emissions related to marine terminals.  To the extent possible, this bottom-up inventory should be compared to the top-down inventory that can be deduced from county level information.  Clearly, an exact comparison cannot be conducted because the marine terminals cannot be isolated from county emissions.  Nevertheless, some comparisons can probably be considered for selected pollutants or source categories.  Such sanity checks will bring additional credibility to the inventory.
Port-specific inventories are being developed by consultants hired by the Ports, but both ARB and district staff are involved in reviewing inventory methodologies and calculations.  To the extent possible, we intend to compare top-down and bottom-up approaches for port inventory sources.  We agree with the reviewer’s comment. 

(Todd)

B

(
Seigneur

S-5
PM10 Mercury    PM10 mercury is listed in Tables 5.1 and 6.3 of the Wilmington protocol and in Table 2 of the Statewide protocol as a toxic species selected for modeling.  It should be removed for two reasons.  First, only a few percent of atmospheric mercury is present in particulate matter; most mercury is in the gas phase either as elemental mercury (Hg(0)) or as oxidized mercury (HgCl2, Hg(OH)2, etc.).  Second, mercury is of health concern mainly after it has become methylated in a water body and has bioaccumulated in the aquatic food chain.  Since the protocols do not address atmospheric deposition explicitly and do not mention any plans to conduct multimedia fate and transport modeling, the protocols, as written, are inappropriate for mercury.  (Note that mercury is a global pollutant and, therefore, could not be properly addressed with the modeling approach proposed here.)
We agree with the comments.

ACTION: PM10 mercury will be removed from our list of toxics to be simulated. (Luis)



B

(
Seigneur

S-6
Diesel Exhaust  In Tables 5.1 and 6.3 of the Wilmington protocol and in Table 2 of the Statewide protocol, diesel exhaust should be changed to particulate diesel exhaust to clarify that the gases associated with diesel exhaust are not included here. 
We agree with the reviewer's comment. 

ACTION:  We will change references to diesel exhaust in the protocols (Tables 5.1, 6.3 in Wilmington and Table 2 in the Statewide) to diesel exhaust particulate. (Todd)

B
Seigneur

S-7
Model Performance Evaluation    Model performance evaluation is a critical component of a modeling study.  It is a particular issue for diesel particles because there is currently no good tracer for diesel particles.  For example, elemental carbon has been shown to be a poor surrogate for diesel particles in some areas (Seigneur et al., 2003).  The fact that ARB is considering different approaches to develop surrogates for the evaluation of model performance for diesel particles is encouraging.  Because diesel particles have been identified as a major component of the calculated health risk, it is essential that satisfactory model performance be demonstrated prior to the presentation of the results to the public.


We agree elemental carbon is a poor surrogate for diesel exhaust particulate emissions.  As part of the Wilmington study, we are planning on conducting a 6-week monitoring study using real-time black carbon, CO and PAH measurements to develop relative comparisons between monitoring sites.  Results from this study will be used for comparison to combined regional and micro-scale modeling results in Wilmington.  

On a statewide basis, no such monitoring study is planned, and regional modeling will be evaluated using the existing monitoring network, and elemental carbon.  (Todd)

B

(
Seigneur

S-8
Boundary Conditions   Default boundary conditions are provided in Table 5.3 of the Wilmington protocol and Table 4 of the Statewide protocol for criteria pollutants and VOC.  All other species are given a default value of 1 ppt.  Such boundary conditions are not appropriate for some air toxics.  
For some compounds information on global background concentrations may be available, and should be used as boundary conditions.  We will review available information to assign more appropriate boundary conditions for all toxic species being simulated.  

ACTION:  Language will be included in both protocols to that effect. (Luis)

ST

(
Seigneur

S-10
Minimizing Computational Costs  In the Statewide protocol, ARB suggests simulating only every other month as a means to reduce computational costs.  ARB should also consider using a coarser spatial resolution and weight the pros and cons of the reduced spatial and temporal resolutions.  

We recognize that both the Statewide and Wilmington protocols don’t discuss the pros and cons of coarser spatial and temporal resolution to reduce computational needs.  Analysis of the Barrio Logan results suggested that a temporal resolution of modeling every other month or one that included 2-week episodes from each month resulted in the least amount of error (compared to the baseline calculation). 

ACTION: Such discussion will be included. (Luis)

B
Seigneur

S-11
Uncertainties    I was pleased to see that ARB plans to address to some extent uncertainties associated with air toxics modeling according to the Wilmington protocol.  However, I think that the proposed approach falls short of what is required in an air toxics risk assessment.  I refer ARB to the National Research Council (NRC) report on “Science and Judgment in Risk Assessment” (NRC, 1994) for a comprehensive approach to uncertainties.  Both aleatory and epistemic uncertainties should be addressed.  In addition, all major source categories and pollutants should be included in the uncertainty analysis.  Note that it is possible to address uncertainties in a fairly comprehensive manner with complex models (e.g., Hanna et al., 2001; Lohman et al., 2000).  Moreover, uncertainties should also be addressed in the Statewide protocol.


We believe uncertainty in modeling results is appropriate to assess in order to understand the reliability of model results.  Our approach is to assess uncertainty using case studies, and apply what is learned to the statewide modeling initiative.  In Wilmington we are focusing our efforts on diesel exhaust particulate emissions from a subset of the modeling domain.  We believe results from this study will help us to refine data collection and modeling methods for both future refined assessments like Wilmington and the statewide approach.  While we agree it would be beneficial to assess uncertainty both in Wilmington and Statewide, and for micro-scale and regional models, such studies are not realistic given our current resources. (Todd & Vlad)



ST

(
Irwin (peer reviewer)

I-1
2.  General Remarks.  

I get the feeling that there are still techniques and ideas that need to be tested using the "neighborhood" intensive data, before you can really make strong (more specific) recommendations for the statewide protocol. Perhaps you should alter the title and some of the up-front discussion to reflect this thinking.  Otherwise a reader thinks they are looking at recommendations that are tested and ready for application.  How about "A Preliminary Protocol for Conducting Statewide Cumulative Assessments", or something like that.
We appreciate the reviewer's perspective.

ACTION:  We will clarify introductory language in the protocol and will consider a change in the title of the statewide protocol. 

B


Touma

T-3
3. For Wilmington Air Quality Study you mention ISC, AERMOD, CALPUFF and CALINE.  For a statewide analysis where it is impossible to get the data resolution needed for the emissions, local meteorology, terrain, etc., the use of the more complex models such as CALPUFF is not debatable.  First, consider the run time costs. Second, much of the toxic pollutant releases are from low level mobile sources and terrain is not as important as elevated sources. Third, our experience modeling mobile sources with ISC is good on a census tract level basis.  CALINE requires a lot more resources and the benefits of the added value at the census tract level resolution should be demonstrated.



We plan to test multiple microscale models in Barrio Logan and Wilmington, including ISC, AERMOD, CALPUFF and CALINE.  Thus, comparisons between ISC and CALINE will be conducted using the refined, neighborhood-scale receptor grids.  These results are applicable to statewide analyses which will utilize mini grid systems that are nested within a master grid domain (versus more coarse census boundaries).  We are planning, at least initially, to use ISCST3 for the statewide micro-scale modeling application.  (Vlad)



ST


Touma

T-4
4. For a Statewide Analysis, Regional Application, you mention CMAQ.  As note above, EPA’s ORD group is doing some of the activities mentioned and it would be to everyone’s mutual benefits if this becomes a collaborative study. Personally, I would limit the approach to CMAQ because it is a publicly available model with a fully documented model code.


We welcome the opportunity to learn about EPA’s work (like the development of a CMAQ version for toxics) and perhaps we can collaborate with your group.  In our protocols (Wilmington and Statewide) we mention that we would like to compare the results of several air quality models.  We believe that it is premature to recommend a single model before conducting further work. 

ACTION:  We have contacted EPA’s ORD group and will continue the communication with this group. (Luis)

ST


Hanna

H-2
2)  Another problem that is glossed over is that of accounting for chemical reactions for the many toxic chemicals being modeled.  The regional models do not have specific chemical mechanisms for most of these toxics. The reports contain a few words acknowledging this problem, but do not come up with a detailed approach for resolving it.
The SAPRC chemical mechanism represents about 400 chemical species, including all the toxic speciesin our study.  
If the reactions for a given toxic are not included, we follow two possible approaches to propose a reaction mechanism.  The first step is to work with Dr. Carter, UC Riverside, to come up with a reaction mechanism for that species (Dr. Carter is the developer of the SAPRC mechanism). All reactions must be expressed in terms of the model species of the host mechanism.  A second option is to assume similar behavior to other molecules with similar structure and known mechanism. If a reasonable mechanism cannot be proposed that species may not be included in our list.  (Luis)

B

(
Hanna

H-3
3)  The reports fail to mention the issues raised by the fact that most of  the toxic sources, and the two specific locations (Barrio Logan and Wilmington), are in built-up urban areas, which require special treatment of wind profiles, stability, and turbulence.  How will these urban parameters be simulated in the modeling protocol?  Also conspicuous by its absence is Venkatram's new urban dispersion model (a micro-scale model in your terminology), which was developed based on the Barrio Logan field data, was funded by CARB, and has been published recently in the literature. 


In Wilmington, the effects and uncertainties of urban meteorology will be assessed through an uncertainty analysis case study.  
For the initial statewide application, only ISC will be used, with one model parameter choice for the entire state.  This is not the ideal technical approach for representing dispersion in complex terrain and urban areas, but is necessary to maximize computational efficiency.

Regarding Venkatram’s model, since a final report for the Barrio Logan Tracer Study has not been issued and the model not published, it was not included in the Protocol.  When completed, the model will be tested as part of the Wilmington study. 

ACTION:  The protocol will be modified to discuss this aspect of modeling. (Vlad and Tony)

B

(
Hanna

H-4
4)  The related EPA reports on toxics that are referred to include estimates of uncertainties.  The EPA currently has an uncertainty study underway for toxics in Houston.  I have reviewed the NATA report and both of the Houston reports for the EPA and the API and am currently doing a Monte Carlo uncertainty study for benzene and 1,3-butadiene for the Houston domain.  Even though the Wilmington report (but not the statewide report) has a few paragraphs devoted to uncertainty, there is not a clear set of recommendations.  Visakov et al.  have worked on this problem and have written some specific suggestions, and these should be included in the protocol rather than the present vague summary.
We will be very interested in the results of the reviewer’s study in Houston.  We believe the results of that study will help us determine how to better improve modeling methods in California.  

We appreciate your comments.  We have proposed to assess uncertainty in diesel PM concentrations in a portion of the Wilmington modeling domain.  Since this study has not been completed, we do not have any results to include in either protocol.  However, we have developed a framework for uncertainty analysis in Wilmington and presented this at the 2003 AWMA conference in San Diego. 
We are not proposing to conduct uncertainty analysis on regional modeling results.  Instead, we are proposing to evaluate model results against monitored concentrations, and ensure the model adequately characterizes monitoring results.  We do not currently have the resources to conduct an uncertainty analysis on regional modeling results.  

ACTION: We will expand our discussion of uncertainty analysis in the protocol.  (Todd)

B
Hanna

H-5
5)  The discussions of use of monitoring data need to be clarified.  For example, there should be a big table with a list of monitoring sites down one side and a list of toxic chemicals across the top, and "x" marks placed 

where that toxic is measured at that place. 
As both protocols suggest, we intend to use all available data to evaluate the performance of the models.  You can review ARB’s  web page on toxics monitoring at http://www.arb.ca.gov/aaqm/toxics/toxics.htm 

(Luis)

B
Hanna

H-6
6)  The model evaluations should focus on toxics.  I don't see why there is so much emphasis on ozone in your reports, since it is not one of the toxics of interest and it is a secondary pollutant.  Previous evaluations of regional models have shown that, even though they may do fairly well with ozone, they do much worse with precursors such as NOX and VOCs.  They have been tuned to ozone, and this procedure is spelled out in you evaluation protocol..
The focus of the study, as indicated in your comment, is on toxics.  However, as you also indicate, one of the main applications of models is for predicting hourly ozone.  We recognize, based on our own experience and from other similar studies that the model performance for the non-reactive species (toxics, other VOCs, and NOx) may not be, in general, as good as for ozone.  The demands placed on the models are greater than before.  To assure that the model has an optimum performance, it is therefore important that a complete model evaluation should include ozone, in addition to the toxics of interests. It provides an added assurance that the model behaves as expected, especially concerning the atmospheric chemistry environment.  This is important for those reactive toxics, such as 1,3-butadiene, xylenes, and for those toxics formed as secondary products of the atmospheric chemistry (acetaldehyde and formaldehyde).  (Luis)

B
Hanna

H-7
7) The use of meteorological data is not clearly described. How will you use local (non NWS) data?  For example, mesoscale models such as MM5 can be nudged by data, as you point out, but the models also have "acceptance criteria" that tend to reject the data if they disagree by too much from the current model solution.  I have found that most data are rejected in urban domains in recent studies at Salt Lake City.  CALMET can be unrealistically affected by an oddball wind station, too. 
For micro-scale modeling on a statewide basis, meteorological data are limited.   Initially, the statewide approach will be to collect as much formatted data as possible and to systematically assign different areas of the state to each monitoring site.  In some cases this methodology could  result in the assignment of meteorological data that doesnot represent local conditions in an area.    Additional, hands-on analyses will be required to rectify or minimize the initial mis-assignment of met stations (resources are not currently allocated to this task).  (Vlad)

For regional modeling, as indicated in the protocols, MM5 will be run with analysis nudging only.  We are aware that CALMET could produce unrealistic results due to an oddball wind station. This has been mentioned in CRC study on the MATES-II  (CRC, 2002).  In addition we experienced this problem during the preparation of meteorological fields for the Barrio Logan annual simulation.  The CALMET wind fields will be evaluated before use in regional models. (Luis)

Reference:  CRC/NREL (2002), Development, Application, and Evaluation of an Advanced Air Toxics Modeling System.  CRC Project A-42-2. Prepared by ENVIRON International Corp. 

B


Hanna

H-8
8)  Emissions estimation methods are described in the reports.  However, what is the uncertainty of these estimates?  Many sources of toxics are not well-known.


Uncertainty in emissions estimates have been assessed by several research groups.The most comprehensive studies have been conducted by Chris Frey.  It is true many sources are not well characterized and uncertainty is high.  This is the subject of inventory evaluation efforts for the Wilmington study detailed in a paper presented to the 2003 EPA Emissions Inventory Conference in San Diego.  Results are expected to be available in early 2004.  

(Todd)

ST

(
Hanna

H-10
10)  Deposition is mentioned, but I am sure that there are few deposition observations for most of the toxics on the list.  How are users to determine these deposition velocities if no data can be found and no suggestions in basic references? 


Deposition is only considered in the regional models, which estimate the dry deposition velocity of gases and particles using a resistance model approach.  The user-input data required to calculate dry deposition depends on the regional model selected (Luis)

Deposition velocities for micro-scale applications are not included for toxic emissions for the purposes of estimating depletion of downwind plumes.  

ACTION:  The report will be modified to clarify this issue. (Tony)

W
Kleeman (peer reviewer)

K-1
Summary

The Modeling Protocol presents a series of steps to be taken to perform a neighborhood assessment of air quality in the Wilmington neighborhood of Los Angeles.  A neighborhood assessment includes neighborhood-specific emissions inventory and ambient field data collection, followed by modeling and data analysis to understand micro-scale impacts (hundreds of meters) and regional-scale impacts (thousands of meters).  The major steps involved in the Wilmington Assessment are 

1. Emissions inventory development

2. Meteorological field development

3. Regional Modeling

4. Micro-scale modeling

5. Integration of regional and micro-scale results

6. Risk assessment

7. Mapping and visualization

Overall, the proposed assessment protocol will improve the knowledge of toxics exposure in the Wilmington neighborhood.  The program may not succeed in all areas, since some of the research objectives included in the proposal are major efforts that are still areas of active research within the scientific and regulatory community.  I believe that the overall protocol will be strengthened if the comments listed below are addressed.
No response required.



W

(
Kleeman

K-3
The neighborhood protocols appear uncoordinated with other air quality modeling efforts in CA.  The document would be strengthened if other modeling efforts were listed and describe how the neighborhood protocols could benefit from those efforts and vice versa.
ACTION:  Staff will work with the reviewer to better define other air quality modeling efforts that should be listed.

W


Kleeman

K-4
Spatial and temporal scales for air quality analysis are coupled most strongly through advection processes.  A wind speed of order 1 m/s (3.6 km/hr) corresponds roughly to a 3.6 km grid cell when emissions inventories have hourly time resolution.  Emissions inventories developed for the micro-scale assessment need to be refined at the spatial (hundreds of meters) and time scale (minutes) of interest.  Refining the spatial aspect of the inventory without addressing the time scale will lead to a false sense of improved resolution.  The limitations of the emissions time scale should be clearly identified, and the true limitations on the spatial resolution of the model should be discussed.
We agree that ideally it would be best to have emissions inventories resolved on an hourly time scale.  Neither activity estimates nor emission factors are sufficiently resolved to support an hourly inventory.  As a result, we have not proposed to conduct acute analyses.  

It is unclear the effect to which temporal resolution of inventory data will affect long-term annual average pollutant concentration estimates.  This question will be addressed through uncertainty analysis in Wilmington.  

We currently believe the long-term spatial allocation of emissions release locations will have a profound affect on modeled concentrations located close to pollutant sources based on our uncertainty analysis in Wilmington.  As a result, we are spending a substantial effort attempting to ensure that all important emissions sources affecting micro-scale pollutant concentrations are inventoried.  

We believe the study in Wilmington will help shed some light on these issues. (Todd)

W


Kleeman

K-5a
On page 9 line 21 the Neighborhood Assessment Protocol states that “the K-theory used in grid-based models to simulate turbulent diffusion breaks down when applied to very short receptor distances.”  This comment is misleading.  K-theory is a generic term used to relate turbulent fluxes to average gradients.  The “micro-scale” models listed in the Protocol are all based on K-theory, with simplified assumptions leading to an empirically derived form of K.  The same simplifying assumptions and empirical relationships could be used in a grid-based model at the micro-scale, leading to an equivalent result if the grid resolution was increased.  


K-theory breaks down when plume dimensions (e.g., plume width) are smaller than  the dimensions of local eddies , which dominate turbulent diffusion. An example of this would be to use K-theory to describe diffusion at short distances of a plume released from a tall stack. 
Plume models can be expressed with K-theory, but K will be dependent on the distance between the source and receptor. In a plume model this will not be a problem because the only thing one needs to do is to express the sigmas in terms of K for each source (i.e., through mathematical manipulation). But in a grid model it is difficult to determine the magnitude of K that is applicable, since a single value of K is assigned to a grid cell and represents all of the plumes contained in that grid.  For example, if there are two tall stacks located in the same grid cell, determining a single value of K that characterizes the diffusion for both of these two plumes is a problem.  However, for a plume model there will be no problem because each plume will have an independent set of sigmas to characterize the diffusion process.

The fundamental reason for the failure of K-theory at short distances is that diffusion at short distances is in the “ballistic regime” where sigmas grow linearly with time ( ~ t).  At long distances diffusion is in the “classical diffusion regime” where growth of sigmas is linearly proportional to the square root of time ( ~ t 1/2) which makes 
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~ constant. This is exactly why K-theory based grid models can be successful in describing long-range transport dominated processes such as ozone formation/transport.
Using finer grid spacing or fine grid nesting just around the neighborhood of interest may not be a better alternative to our approach because one of our main objectives is to calculate the impact of local sources at short distances (i.e., short distances between sources and the receptors of interest).  (Shuming) 



W

(
Kleeman

K-5b
Likewise, on page 9 line 25 the Protocol states that grid-based models cannot simulate the effects from individual sources that occur within each grid cell.  This statement is misleading because the grid cells can be reduced in size to resolve the spatial details of interest.

The most scientifically rigorous approach to a Neighborhood Assessment would be the use of a grid-based model with fine scale nesting around the neighborhood of interest.  The only practical barrier to this approach is computational burden.  With the speed and storage capacity of computers doubling every few years, the current Protocol should be careful to set forward good scientific policies separately from computational limitations that may become obsolete in a few years.
The protocols do not discuss what will be an ideal approach.  As other reviewers have also noted an ideal approach is to incorporate a local micro-scale chemical transport model into a regional model.  The use of a grid-based model with a fine nested grid is also desirable.  However, the computational limitation concerns are valid, since models should have the ability to follow the emissions of the many communities of interest in a given modeling domain (to avoid the need to rerun the model for each community).  

ACTION:  A discussion of the ideal approach will be incorporated into the protocols.  (Luis)

W
Kleeman

K-6
Table 3.2 indicates that Regional Scale Modeling inputs for meteorological variables will be available for Jan-Dec 2000.  Table 3.2 also indicates that the Wilmington Neighborhood modeling period will be in 2001 or 2002 (not clear from the text).  This mismatch represents a serious potential problem.  Meteorological patterns shift from one year to the next, leading to completely different patterns with completely different air pollution outcomes.  The regional model results produced for the year 2000 are not directly transferable to other years.  Without accurate boundary conditions from the regional models, the results of the micro-scale models may be misleading when comparing the relative risk of air pollution sources within the Wilmington Neighborhood to air pollution sources outside the Neighborhood.  

We agree with the reviewer's comments.  We believe the mismatch between modeling years for micro-scale and regional models is a potential concern.  

However, our objective is to estimate pollutant concentrations on an annual average basis.  Year- to-year variability in meteorological data should not have a profound effect when calculating annual averages from modeling results and therefore we believe this concern is minor.  Another concern is emissions inventories.  

Emissions inventories will vary to some extent between years.  However, point source inventories are not year specific for point sources, and mobile source emissions growth is incremental from year to year.  We believe the overall uncertainty in estimating the annual emissions is greater than the year to year variability of emissions reflected in ARB's inventory databases. (Todd/Vlad) 

W


Kleeman

K-7
On page 20 line 21 the Protocol discusses the approximate nature of the travel demand network that is used to summarize travel in the study region.  Given the uncertainty associated with the mobile source emissions, what tests are planned to establish confidence in the mobile inventory at the spatial and temporal scales needed to resolve Neighborhood effects?  It would be helpful to examine the results from the previous Neighborhood Assessment at Barrio Logan to gain some insight on this issue.


We are planning an evaluation of mobile source emissions inventories used in Wilmington, including an examination of all assumptions and data used to calculate bottom-up inventories on each link.  These results will ultimately be compared to top-down spatially allocated estimates using the method described in the statewide protocol.  
We are conducting an uncertainty analysis of diesel PM in a subset of the Wilmington micro-scale modeling domain.  On-road diesel sources are a part of this analysis and results from this study will provide information for evaluating the precision and sensitivity of on-road

emissions estimates.

Major roads are the primary focus for micro-scale modeling statewide.  Because of the focus on major roads and the large spatial extent of the state, a different on‑road approach is proposed..  To avoid concerns with the varying spatial accuracy of travel demand model (TDM) networks across the state, reviewers suggested that the more spatially accurate HPMS network be used to spatially allocate link‑specific emissions for major roads.  The HPMS network is a GIS‑based network with better spatial accuracy in many regions than the TDM networks.  The proposed process involves several steps.  First, the TDM networks (where available) will be used with a travel demand model, like DTIM,to apportion  EMFAC emissions by county and grid‑cell (as in SIP applications) and  to estimate the “major-road” vs. “minor-road” proportions of on-road emissions within each grid-cell/county region.  The major-road emission portions from these grid-cell/county emission estimates (“control totals”) will then be spatially distributed more accurately within each grid-cell/county area using the HPMS network data .  Microscale modeling will then be conducted using the emissions on the HPMS major road network.  
Sensitivity tests will be conducted as part of the Wilmington study to compare the spatial allocation methods.

(Beth and Todd) 

W
Kleeman

K-8
On page 23 line 26 the Protocol states that “Because emissions from construction activity are transient in nature and extraordinarily difficult to quantify, they are excluded from local scale emissions inventories.”  The Protocol should discuss a method for quantifying the upper limit of uncertainty introduced by this inaccurate treatment of construction emissions.


We agree construction activity may have a strong effect on localized pollutant concentrations.  However, for both Wilmington and the statewide application we are assessing long-term pollutant concentrations and including transient data sources like construction activity is difficult for such an assessment.  We do not believe sufficient data are present to include these sources in micro-scale models at this time.  Construction emissions will be included in regional modeling using standard ARB methods.  

Our uncertainty analysis will include an assessment of potential error induced by some non-inventoried emissions sources, like construction activity, in micro-scale models. (Todd)

W

(
Kleeman

K-9
Comment 9

The list of toxic species to be modeling during the Neighborhood Assessment includes Diesel Exhaust.  The size and composition distribution used to represent Diesel Exhaust in the air quality model will affect its atmospheric lifetime and chemical transformation.  This is particularly important for the Wilmington Neighborhood because of its proximity to on-road, locomotive, and marine diesel emissions released into the upwind atmosphere.  The size and composition distribution that will be used to represent diesel emissions in the modeling exercise should be      discussed.  
A rigorous approach will involve addressing the size distribution of the particulate species, including PM diesel exhaust.  Currently only a single size is being considered in the protocols for all particulates (PM10).  However, we will consider adding fine and coarse sizes. 

ACTION: We will investigate adding a size distribution to PM diesel exhaust. (Luis )




Kleeman

K-10
Comment 10

On page 40 line 27 the Protocol states that “For particulate matter from diesel exhaust (diesel PM), there is no direct comparison with ambient measurements since there is no method to it.”  A significant fraction of diesel exhaust particulate matter is elemental carbon (EC).  As the Protocol states, a comparison should be made between predicted and measured EC concentrations to verify the accuracy of diesel exhaust predictions.  


We agree with the reviewer’s comment and plan to assess the performance of regional models using EC measurements, even though EC is not a good surrogate for diesel PM.  

In Wilmington we are planning an additional short-term monitoring study, described above, to evaluate diesel particulate matter. (Todd)

As indicated in the protocols we plan to include EC in the regional modeling inventories.  Comparing predicted and observed elemental carbon provides an additional test of model performance.  (Luis)

W


Kleeman

K-11
Comment 11

On page 41 line 13 the Protocol states that “It is not feasible to meet ozone performance standards for each day of an annual simulation.  The resources that would be required exceed any practical consideration.”  It is true that meeting ozone performance standards for each day of an annual simulation would be a complicated task, but other researchers have managed to accomplish this task on a modest budget (Winner and Cass, 1999).  The protocol should plan to meet rigorous ozone performance standards.

Reference:  Winner DA, Cass GR.  Modeling the long-term frequency distribution of regional ozone concentrations.  ATMOSPHERIC ENVIRONMENT 33 (3): 431-451 FEB 1999  
Annual CALGRID and CMAQ simulations conducted for  Barrio Logan meet ARB’s ozone standards for a large number of days simulated.  These performance levels are similar to those of Winner and Cass (1999).  The point that we want to convey in the protocol is that, with regard to our experience with multi-day episodic ozone simulations, achieving acceptable model performance is normally an iterative process.  However, given computational limitations related to the size of the modeling domain and annual length of the simulations for toxics, it is not practical to make iterative improvements in wind fields, emissions files, or  other inputs, then re-run the annual simulation until acceptable hourly model performance is obtained.

The best model inputs will be prepared and evaluated before running the regional models.  Please note that although the protocol includes a discussion on ozone model performance, this is not necessarily the most important aspect of the model evaluation, we also look at all to toxics, we also evaluate the input data, and conduct sensitivity simulations, to assure that the model performances as expected.  (Luis)

W

(
Kleeman

K-12
Comment 12

On page 43 line 32 the Protocol states that “The density and distribution of toxics networks will be considered, since these are mainly located in a few urban areas.  Therefore, the extent of the area represented by the distribution of toxic monitors will be assessed.  The toxic network may not be representative of certain areas in the domain, especially where no stations are located.  Hence, a complete model performance evaluation for all areas of interest will not be possible”

This statement seems to imply that a comparison between model results and toxic monitor measurements may not be possible.  This statement should be replaced by the sentence “A comparison will be made between all toxic network measurements and model predictions at those locations.  Discrepancies between model results and measurements will be identified, and suggestions will be made to improve model performance.”


We agree with the comment.

ACTION: We will incorporate the suggested language into the protocol. (Luis)

W


Kleeman

K-13
Comment 13

In section 6.1.3 the Protocol lists a series of sensitivity tests that will be performed to test the uncertainty in the air quality model predictions.  Variability in emissions inventory values should be added to the list of the possible sources of uncertainty, and tests should be carried out to quantify the effect that emissions inventory uncertainty has on air quality predictions.   
As part of the Wilmington study we are assessing variability in emissions reported in different programs and years for the same facilities.  These data are available and can be used for estimating sensitivity in regional modeling results. (Todd)

W


Saperstein

SA-1
1.  With regard to model validation - are there two air toxics monitoring datasets that can be used to compare with the model results?  One from the SB25 monitoring at he Wilmington Park School and one from the MATES II study?  Perhaps the air toxics monitoring datasets from Wilmington that can be used for model validation can be specified in more detail. 

Several monitoring data sets will be used to assess model performance.  As part of the SB25 study, ARB collected over one year of toxics data at the Wilmington Park elementary school.  These data will be used.  In addition, the statewide monitoring network will be used to analyze regional modeling performance.  Finally, a special short term monitoring study is planned for Wilmington to qualitatively assess diesel PM concentrations in the community.  (Todd)

W


Saperstein

SA-2
2.  A key question in the study is the differentiation between the amount of ambient carbonaceous particles from diesel compression ignition engines versus carbonaceous particles from other sources (such as combustion of bunker fuel on ships in port).  Any techniques that will help differentiate the relative contribution of each to ambient PM would be beneficial.  The method described on pages 47 & 48 looks interesting.  
We agree and hope the study provides useful results.  However, we do not realistically expect to be able to quantitatively assess differences in particulate matter generated by combustion of bunker fuel from regular diesel fuel.  Results are more likely to provide a qualitative estimate of the general contribution of diesel combustion particulate in other sources of particulate.  (Todd)

W


Saperstein

SA-3
3.  While it is useful to have a tracer study as part of this effort, would a power plant stack really be the type of release that is most relevant to answer our questions (particularly the question regarding the proportion of diesel versus other carbon particles)?  Perhaps you could compare the release characteristics of the tracer source to other sources that are likely contributors to ambient PM/toxics from the Harbor area.  For example is it the same elevation and exit velocity as stack from a large ship?  Will the tracer results be relevant to predicting the trajectory of ground level releases and releases that occur over the water?  

We appreciate the reviewer’s comment.  The tracer study is funded by the California Energy Commission and has two major tasks: 1) to formulate and evaluate a short-range dispersion model applicable to elevated sources in urban, coastal areas at scales of kilometers from a source and 2) to extend the limited databases for evaluating the performance of short-range dispersion models in urban areas. 

The project focuses on atmospheric dispersion related to thermal internal boundary layer (TIBL) development. 
In Wilmington, the tracer gas is introduced to the power plant stack. The power plant is located on the coast, less than one kilometer from where ships dock, so this experiment has a potential value for assessing pollutant concentrations from tall stacks in the modeling domain as a whole, including those generated by commercial marine vessels.  We are planning to compare the release characteristics of the tracer source to other sources from the Harbor area. (Vlad)  

W


Saperstein

SA-4
4.  The analysis mentioned in Section 4.3, comparing the meteorological data from Wilmington Park Elementary School with the nearest NWS stations, is an important part of the study.  It will help in understanding the uncertainties in models based on NWS data from Long Beach when applied to Wilmington.
We agree and are doing the analysis. 



W


Bateman

B-1
I have one comment on the micro-scale modeling for the Wilmington protocol.  Except for emissions, there is no discussion of how the detailed source parameters will be established for facilities (e.g., building dimensions, stack, area, and volume source parameters).  Will these be developed at the high resolution typical of an AB-2588 HRA, or will some of these use "default" values?  
In Wilmington we have conducted on-site visits of over 200 facilities in order to obtain accurate emissions estimates and provide more realistic emission release parameters.  In addition, we have collected assimilated AB2588 health risk assessments from every facility in the modeling domain which has conducted a study.  We have included in our assessment all available stack data in any available data source.  In the absence of stack or release parameter data in emissions inventory reports, EMS-HAP defaults will be applied as discussed in the Protocol.  (Todd)



W


Bateman

B-2
We think that one of the important questions that this study should try to answer is: How do the maximum risks from facilities compare when these risks are addressed cumulatively versus when they are addressed by individual facility analysis alone?  Can this be added to the study objectives?
We agree.  We have done this in the Barrio Logan study.  

ACTION:  These types of results will be shown when the Barrio Logan study is available.  (Tony)

B

(
SCAQMD

SC-3
3.      Meteorological Modeling

**   As you are aware preparing the input data and running the meteorological models for the whole state for a complete year will be resource intensive.  Modeling every other month, as proposed in the protocol, is a good idea for reducing the scope.   You could also consider just modeling typical meteorological/air quality events that represent the range of annual conditions  and adjusting for their frequency.  We use this approach for addressing the ozone exposure per the California Clean Air Act.

**   MM5 and Eta-12 modeling results for various areas of California are available for more recent years than the proposed  analysis year of 2000.  
Based on our experience with annual toxics simulations, we are considering ways to reduce the computational requirements of the project.  Use of coarser spatial and temporal resolution are being considered independently.  Your suggested approach is welcome and will be considered as one of the options in the protocol.

ARB is in the process of preparing MM5 wind fields for both the southern and northern portions of the State for the year 2000.  We will review available data (including Eta-12 modeling results) that can be used in preparing MM5 meteorological fields. 

ACTION:  The suggested approach will be included as an option in the protocol.  (Luis)

B


SCAQMD

SC-5
5.      Weekend/Weekday Emissions

The proposed modeling protocol will overestimate of air toxic concentrations, particularly for diesel PM.  The protocol proposes to use weekday emissions and to use county-wide fraction of HDT travel (see page 51, Monthly specific EMFAC inventories).  It is well known that HDT travel is significantly lower during weekend.  Since HDTs are unlikely to travel in a residential area, using county-wide HDT/LDT ratios in a residential area will put too much diesel emissions there.  The protocol is ambiguous on this issue since on page 48 it proposes distinct weekend and weekday inventories.  
The reviewer is correct that failing to account for weekday-weekend differences in activity in micro-scale models will overestimate concentrations.  We do not plan at this time to consider weekday weekend patterns for micro-scale assessment in either the statewide or Wilmington assessments.  In Wilmington we will conduct a sensitivity analysis for the weekday-weekend effect in the diesel PM uncertainty analysis.

For the Statewide Protocol, the micro-scale modeling includes only the “major” roadways (freeways, highways, major arterials, and ramps) in the link-based roadway modeling.  Therefore, the micro-scale modeling will not allocate heavy-duty diesel travel to residential areas on minor streets.  The minor roads and streets are addressed through the coarse regional grid cell average. (Beth) 

S

(
SCAQMD

SC-6
Page 6 – Conclusions are summarized in Chapter 7 and the references are in Chapter 8.


ACTION:  We will correct this.

S


SCAQMD

SC-7
Page 27 – Why not the 50th percentile emissions?  Justification/logic for 75th percentile emissions should be given.


We chose the 75th percentile emissions to be health conservative.  Assuming a 50th percentile emissions would result in underestimating pollutant concentrations for half of the facilities.  Because the statewide approach is to some degree a screening assessment, using a 75th percentile makes sense and allows us to identify more receptors potentially impacted by near-field sources.   We are more concerned with false negative errors than false positive errors. (Todd)



S

(
SCAQMD

SC-8
Page 62 – How do we specify the results in areas that are contained in two grids?  Is an average taken, or is one grid used to give the values?


Figure 5.7 of the Statewide protocol shows the 4 subdomains used to cover the State.  Some areas in the State are contained in two (and in some cases three) subdomains.  This situation poses some ambiguity as to how to report the modeling results.  The options are to use the results of one of the subdomains, or to use the average of the subdomains.  Ideally, an average should be used, since it takes into account events in all the subdomains involved.  However, this requires first obtaining the results of all the subdomains involved, whch may be time consuming.  A more practical approach is to use the results of one of the subdomains.  The decision will be made once a better idea of the time required to complete all the modeling is obtained.   

ACTION:  A clarifying statement will be added to the protocol. (Luis)  

S

(
SCAQMD

SC-9
Page 63 – The following statement does not make sense: “Although the four proposed sub-domains cover all areas of the state, they are only 60% of the statewide domain area.”  Is that because the modeling domain includes substantial upwind and downwind area?


This sentence is left over from previous versions of the protocol and does not make sense in the current context. 

ACTION:  The sentence will be deleted from the protocol. (Luis)

S

(
SCAQMD

SC-10
Page 67 – MATES-II also developed and modeled an elemental carbon inventory.


ACTION:  We will acknowledge it.

S
SCAQMD

SC-11
Page 71 - It will be awkward checking the performance in cases where the data is not collected every day.  However, there is no alternative to this.


We agree.    



S

(
SCAQMD

SC-12
Page 72 - It would be good to check the performance of the model on a seasonal basis.  Otherwise, high results in one season could cancel out low results in another season.  Evaluating the results seasonally could be as important as breaking the region into geographic sub-domains.  With ozone on an annual basis, we’ve had situations where the model grossly under predicted for the high ozone season.  However, it compensated for this by over predicting in the low ozone season.  We need to make sure that this sort of thing doesn’t happen for the other pollutants.
Model evaluation will be done on a monthly basis, in addition to the annual evaluation.  A discussion on the seasonal performance can be added.  

ACTION:  We will add language to this effect in the protocol. (Luis)

S


SCAQMD

SC-13
Page 76 - In the zero-out approach, care must be taken that enough emissions are zeroed out so that the differences aren’t swamped by inherent uncertainties in a numerical model. 
We will try to keep this in mind when conducting double-counting analyses with the zero-out approach. (Luis)

W

(
Irwin

I-4
a.  Top of page 34.  Change to read "acetaldehyde)."


ACTION:  This will be fixed.

W

(
Irwin

I-5
b.  Lower on page 34.  The phrase "...cannot be trusted."  is a bit harsh  We have to admit that the meteorological fields are really never "correct", and even if they were (at some scale) the sub-scale effects would still cause us problems.  We have most confidence when we believe the meteorology is well characterized.


ACTION:  We agree and will change the language. (Vlad)

W

(
Irwin

I-6
c.  Page 35.  The sentence "A is CALMET..."  Looks like something got left out here...


ACTION:  We agree; the sentence will be changed. (Vlad)

W


Irwin

I-7
d.  Page 35.  I see you are going to 4km grid sizes.  I can appreciate that the land-sea breeze is a major issue and you need to get to smaller grid sizes to even have some chance of resolving it.  BUT.  In our studies and experience, we find 1) that it is difficult to prove that going to smaller grid sizes actually produces a better characterization of the meteorology in general (so do not expect to better characterize the general flow by going below about 12km grid size), and 2) going

below a grid  size of 12km means that the user specified characterizations of land-use, surface moisture, terrain heights,  and emissions must be specified with greater care or you can actually produce worst modeling results than you would have with 12 km or even 36 km grids.  So be warned, the QA of the 4 km grid information is very important, and given that most of the emissions are specified using very poor surrogates, you have a very real challenge to place the emissions into the correct 4 km grid cell.


The reviewer states broadly that input data must be at least as resolved as the resolution of modeling results.  We agree.  The statewide protocol specifies 4 km grid cells because this is consistent with previous regional modeling applications in California.  The ARB believes spatial surrogates necessary for allocated emissions to 4 km grid cells are accurate to a 4 km resolution (Please note that ARB has 2-km emission surrogates).  Meteorological models have been and will be evaluated at this resolution to ensure, to the extent practical, meteorological data accurately characterize the modeling domain.  (Vlad)

Note that the modeling for MATES-II used even finer resolution (CRC, 2000).

Reference:  CRC/NREL (2002), Development, Application, and Evaluation of an Advanced Air Toxics Modeling System.  CRC Project A-42-2. Prepared by ENVIRON International Corp. (Luis)

Reference:  CRC/NREL (2002), Development, Application, and Evaluation of an Advanced Air Toxics Modeling System.  CRC Project A-42-2. Prepared by ENVIRON International Corp. (Luis)

W
Irwin

I-8
e.  Page 36.  The discussion of evaluation of the met fields.  Maybe I missed it, but did you include comparing wind roses at the surface and aloft where you have measurements?  This is a nice "overall" test, that does not require hour-by-hour correspondence, but does insure that the gross transport directions are well-characterized.  If you do poorly on the wind rose comparisons, you need to inspect the met inputs and assumptions for major errors.


We agree with the reviewer’s comment that it would be useful to conduct more detailed evaluation of the met fields. However, this process is extensive and resource intensive. At this point, we are planning to conduct only diagnostic evaluation of the met fields, including visual analysis.  We will consider expanding this evaluation upon availability of resources.  (Vlad) 

W

(
Irwin

I-9
f.  Page 43 Table 6.2.  Should the first time period for the  30 ppb be "January-March", currently it says "January-February"?


ACTION:  This will be fixed.  (Luis/Vlad)

W

(
Irwin

I-10
g.  Page 46.  Change sentence to read ..."how close a community has to be to the border ..."


ACTION:  This will be fixed.  (Vlad)

B
WSPA (Rappolt etal)

W-1
5. Since the peer review is an important resource in the development of the protocol, it is felt that all reviews by the peer review group should become public information, and should be distributed in a timely manner, along with a response to the individual points, and what ARB intends to do to address the points.  What level of effort has been given to the peer reviewers in terms of funding and time?  Are they involved in the development of both the Statewide Protocol and the Wilmington protocol?  The Statement on page 13 suggests that they have had input on the Barrio Logan Protocol and that this input has been applied to the other Protocols. Is this the case?


Comments and participation from the Modeling Working Group and Peer Reviewers are highly appreciated.  Input from these groups has been seriously considered in developing the protocols.  A significant amount of time was invested by all parties in the form of arranging/attending meetings and preparing the questions/responses embodied in this document.  We feel this is a valuable process and will make our approach more technically sound.  This matrix of comments, responses, and action items will be made public.  


W


WSPA

W-5
9. Since each day of the model period will not be run, but a set of shorter times will be used to represent a year - how will this approach affect the uncertainty of the analysis?


The use of shorter times already introduces uncertainty in the model results.  The results from the Barrio Logan study are being analyzed to quantify this uncertainty.  (Luis)

B
WSPA

W-6
10.  It is well known that the ISCST3 model creates a hard boundary at the mixing depth.  How does the regional model handle this issue?  Should there be consideration to various sink processes in the modeling exercise (i.e. deposition, reactions, vertical transport, etc.)


We recognize that both models treat emissions differently with respect to the mixing layer.

Emissions that are released below the elevated inversion layer are allowed to disperse within the mixing zone for ISCST3.  When emissions are released above the mixing layer, ISCST3 does not allow emissions to disperse within the mixing layer.  

There is not “hard boundary” treatment of the mixing layer in regional models.  In regional models, after the heights at  the top and bottom of the plume are determined, the stack emissions are distributed among the layers containing the plume.  

Regional models also account for losses from chemistry, deposition, vertical and horizontal transport.  (Luis)

W


WSPA

W-7
11. On page 34 it is stated - “It is evident that if the predicted meteorological fields incorrectly represent the meteorological patterns that are actually observed, the resulting concentrations from the air quality model cannot be trusted.”  Based upon the strength of this statement perhaps some effort should be put forth to validate the MM5 model in the specific study regions.  Tracer studies are already planned, why not use them toward validating the wind fields and resulting trajectories?


We want to evaluate the output of the meteorological models for the entire domain.  We will use available data when evaluating predicted meteorological fields.  If the tracer data is available we may consider using it to further evaluate the prognostic models. 

(Luis)

W
WSPA

W-8
12.  What is the rationale of using 3x the pristine boundary conditions for all areas other than the lateral boundaries over oceans and rural/desert areas?


The rationale is to use less pristine conditions over land than over ocean.  The factor of three is consistent with what was used in the 1997 SCOS modeling.   

(Luis)

B
WSPA

W-9
13.  The caveat provided on page 45 indicates that predicted annual concentrations that are within 50-200% of observations are acceptable.  Is this considered the modeling standard for the cumulative analysis?  What about short-term predictions (daily, 3-hour, 1-hour, etc.)?  How will this apply to statewide assessments and the foreseen models in HARP?


Standards for annual model performance have not been established.  The range simply reflects the results of past simulations in the modeling community, which may change as more experience in annual toxics modeling is gained. (Luis)

Likewise, standards for modeling performance have not been established for the micro-scale modeling and the combined regional and micro-scale modeling in the statewide protocol.  Different modeling criteria may be appropriate for micro-scale vs. regional modeling, and for short‑term averages vs. long‑term averages. At this initial stage, we are focusing primarily on long‑term, annual‑average concentration values needed to estimate lifetime cancer and chronic non‑cancer health effects.  Insufficient data are available at this time on a statewide basis to support the short‑term averaging periods mentioned in the comment.   

As a part of the Wilmington neighborhood study and other on‑going efforts, ARB is continuing to test the performance of various models and to conduct and evaluate tracer studies.  These studies will help us better understand model performance and possible criteria.

The comment also asked about HARP.  HARP is a separate, stand‑alone software tool for use in conducting detailed, site‑specific risk assessments required under the Air Toxics “Hot Spots” program, which are required to follow the OEHHA Risk Assessment Guidelines, and which currently uses the ISCST dispersion model.  HARP requires that local data on emissions and meteorology must be input to conduct site‑specific risk assessments. 

(Beth)

W


WSPA

W-10
14.  What are the timescales of the tracer experiments being conducted in Wilmington (1hr, 3-hr, 1min, etc.) and how will these data be applied to the models?  It is indicated that these databases will be used to extend other studies to improve AERMOD - what studies and how?


The major objective of the ARB’s project is to formulate and evaluate a short-range dispersion model applicable to elevated sources in urban, coastal areas.  The model will provide concentration estimates at scales of kilometers from a source.  The second objective of the project is to

extend the limited databases for evaluating the performance of short-range dispersion models in urban areas.  In Wilmington, the tracer gas will be introduced to the power plant stack. The receptor network of stationary samplers (1-hr avg. time) will have the density to sample the tracer plume at a downwind distance of approximately 4 kilometers. Stationary sampler measurements will be supplemented by two mobile platforms to determine the plume structure.  (Vlad)

 

W
WSPA

W-11
15.  Uncertainties in model results that are expressed as a single value are reiterated in page 49.  This is a very important point and should be emphasized since model results are often taken at verbatim.


We appreciate the reviewer’s comment; no further response required.

ST


WSPA

W-12
2. It would be beneficial to mention in Section 3.2 that the statewide assessment will make ample use of the SCOS and CRPAQS databases to support/enhance the analysis.


Our intention is to use available data from SCOS and CRPAQS to support model input preparation, and  model output evaluation.  (Luis)

ST
WSPA

W-13
3. In the statewide assessment, it may be important to look at transport issues above mixing layer, especially when ISCST3 is being used.  ISCST does not allow infiltration of pollutants into and above the mixing layer and recent research supports this phenomenon.


ISCST3 is a micro-scale model and is proposed for evaluating near field impacts of local sources.  Transport issues are evaluated with the regional model where pollutants are allowed to cross the mixing layer.

(Tony)



ST

(
WSPA

W-15
5. How does ARB propose to establish mixing height parameterization in the ISCST3 modeling for the statewide assessment?


The mixing height for the ISCST3 modeling in the statewide assessment is part of the meteorological data obtained for the statewide assessment.  As described in the protocol, the meteorological data for ISCST3 are obtained from several sources including the SCAQMD and BAAQMD.  Each meteorological data set was processed with upper air data that best represents that location.  Where possible, the nearest upper air station is used.  Under some conditions, the Holzworth seasonal averages are used.

Model simulations of most toxic releases are insensitive to mixing heights for the local impacts and long term calculations, where we intend to apply the ISCST3 model.

ACTION:  The protocol will be modified to clarify this statement.  (Tony)

ST


WSPA

W-16
6. Model Performance Caveats - We reiterate, especially for HARP, that definition of model performance and uncertainty must be clearly presented.  There is a serious potential in the misuse of single value predictions made by the statewide modeling assessment and it is ARB’s responsibility to ensure that all users are cognizant of the inherent error associated with the modeled projections.  Uncertainty and error should be presented in output in terms of percentages.


We agree with the reviewer’s comment on the importance of uncertainty analysis.  Analyzing uncertainties due to model inputs and model parameters provides better understanding of the modeled results.  Methods to do these kinds of uncertainty analysis are being developed and tested for key source categories in the Wilmington micro-scale modeling domain.  (See for example the response to Kleeman comment K-7.)  Specific standards for modeling performance have not yet been established, but continue to be tested as part of model performance studies and tracer studies in Wilmington and other on‑going efforts. 

In addition, we are continuing to work with stakeholders to develop contextual language to accompany the results from the neighborhood and statewide assessments, to inform users and properly qualify the approaches and their limitations. (Beth and Todd)

 

ST
WSPA

W-18
8. We understand this protocol will go to the Board in December. What will be the status and recommendation at that time? What is the timing for finalizing this protocol? A state-wide protocol of this importance should have sufficient public input and time for review so we hope the above issues are worked out before the protocol is adopted.
The Board meeting agenda has been in flux for a number of months and we are not certain when the status of the protocols will be presented.  At this time, we anticipate that it will be sometime around March, 2004. The responses to comments  I-1 and SC-2, for example, provide some indication of the status, timing, and recommendations.  The response to SC-2 is repeated below:
Neither the Statewide nor Wilmington protocols are intended to provide guidance to local districts at this time.  We acknowledge toxics and particulate modeling is an active research area.  Different modeling methods should be developed, tested, and evaluated thoroughly before

guidance is provided.  The protocols are intended to provide a work plan, or tentative work plan in the case of the Statewide effort, which will guide ARB through its neighborhood assessment studies.

ST

(
Rosenbaum

R-1


Page 10:
Limitations of ASPEN
Some of the statements pertaining to the limitations of ASPEN are unclear. For example:

· "Use of pseudo-point sources limits spatial resolution". 

The pseudo-point source approach is merely an alternative methodology for representing area sources, defined as sources whose exact locations are unknown. It was designed to provide estimates approximately the same as those provided by integrative area source algorithms such as those contained in ISCST3, but with substantially lower computing requirements. The spatial resolution limitation for the pseudo-point source approach is the same as for any area source algorithm, and is a consequence of the spatial resolution limitation of the input data. The spatial resolution limitation of the input data was noted in the preceding bullet point, so this point is both misleading and redundant.


We agree with the reviewer's general comment that discussion of the ASPEN model in the statewide protocol is unclear.  The ASPEN model is fundamentally based on the Industrial Source Complex Long-Term model (ISCLT), and provides ambient annual average concentrations for primary pollutants.  The model requires background concentrations which can be derived from regional monitoring measurements, various estimation techniques, or regional photochemical modeling.  The ASPEN model

provides estimates at census track centroids for concentrations of toxic air contaminants.  Results provide insight to the location of emissions, the distribution of ambient air concentrations of toxic air contaminants, and the potential health risks across broad geographic areas (USEPA web site).

The ASPEN model is based on assumptions and methods which limit the reliability of model results on refined spatial scales (USEPA web site).  For example, because the exact location of emissions releases is not known, many emissions source categories are allocated to pseudo-

point sources in U.S. EPA ASPEN applications.  Our primary criticism of the pseudo-point source approach is the possibility of generating artificially high "hot spots" surrounding pseudo-point sources which do not exist in reality.  This problem is amplified in California because

diesel PM is a toxic air contaminant, and most diesel emission source categories, like on-road and off-road sources, cannot be allocated to specific release locations.  Because diesel emissions have a dominant impact on predicted health risks in California, the use of pseudo-point

sources is a concern.  On a coarse modeling resolution this may not be a significant problem; however, on a fine modeling resolution errors may become visible.  This is what we mean by "assumptions limit viewing resolution."

Our approach builds upon the ASPEN modeling approach.  Both ASPEN and our approach combine assessments for micro-scale and regional contributions to pollutant concentrations.  Our approach elaborates on the U.S. EPA ASPEN approach in two important respects.  First, in our

approach we run regional photochemical models to obtain background concentrations.  All ARB emissions sources are included in regional modeling.  Second, micro-scale modeling is conducted only on a small segment of the inventory for the statewide assessment methodology, and

we conduct on-site surveys in refined analyses to better allocate important area sources, like OFFROAD diesel PM.  In the Statewide approach we expect to include only those emissions sources that we believe will have a significant impact above regional background concentrations.  Because on-road vehicular emissions have important local impacts, our approach also includes a major initial effort to allocate on-road mobile emissions to specific roadway links for the major roads (freeways, highways, major arterials, and ramps).  Rather than using pseudo-point sources as in ASPEN, our overall approach would include micro-scale modeling only those sources expected to have important local impacts and which can be identified to occur at specific locations.  We expect as emissions inventories are improved using more accurate spatial allocation methods and new data sources, ARB's approach would provide more realistic pollutant concentration estimates on a fine modeling resolution.  The approach is also flexible in that where refined emissions data are not present the model will provide more coarse concentration estimates calculated using the regional photochemical model. (Todd)
ACTION:  Review protocol for how we characterize the ASPEN model.
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Pg10.  Limitations of ASPEN;some of the statements pertaining to limitations of ASPEN are unclear.  For example:

· "All emissions modeled using ISCLT with post-processing"

Strictly speaking, the emissions are not modeled with ISCLT, but with algorithms equivalent (and in many cases identical) to those in ISCLT.  However, it is not clear why this is considered a limitation. More explanation is required.


ACTION:  We agree and will modify the protocol to reflect your comment.  (Tony)
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Pg10.  The following statement is unclear:

· "Assumptions limit viewing resolution"

The meaning of this statement is unclear.


See response to R-1.
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Page 10-11:
MATESII

In discussing MATESII, it would be helpful to mention the models that were used for the regional modeling (UAM-Tox) and for the micro-scale modeling (ISCST3).

It would also be helpful to mention which models will be used for MATESIII.


We are aware of the use of regional and local dispersion modeling by SCAQMD and also by CRC on MATESII.  We are also aware that the MATES III field program is about to start and are following the program.

ACTION: We will acknowledge the models used in MATES II and those considered for MATES III. (Luis)

ST
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R-5
Page 15:
Spatial allocation of off-road emissions. 

For the US EPA-sponsored Portland (OR) Air Toxics Assessment (PATA), ICF found that one of the most important off-road categories was construction equipment. We spatially allocated the county-level emissions obtained from USEPA's Nonroad Model according to construction expenditures derived from building permits and roadway construction records for the relevant time period. 


We agree construction activities are important contributors to diesel PM emissions inventories.  However, our modeling protocol is focused on long-term pollutant concentration estimates.  We include construction

emissions in regional models using spatial surrogates.  Construction emissions are not included in micro-scale models because we do not have sufficient data to provide an accurate spatial allocation for construction emissions.  The suggestion building permits could be used to allocate emissions may be successful for allocating some portion of

construction emissions for a specific time period, but may not provide accurate long term results because use permits cover current, not future activity.  Nevertheless, the idea is intriguing and will be considered for future refined emissions inventory development for neighborhood

assessment. (Todd)
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Page 55: 
Selection of a regional model

It is not clear why UAM-Tox is not being considered for this study. 

· UAM-Tox is a publicly available from ICF/SAI without charge.

· UAM-TOX has been documented in several reports and manuals.

· UAM-Tox was used by SCAQMD for the MATESII study and is planned for use in the USEPA-sponsored Portland (OR) Air Toxics Assessment.

· In studies designed to compare model performance, UAM-Tox has shown performance equal or superior to other models being considered. 

The report referenced on the application of CAMX using the MATES-II database (Environ International Corp, "Development, Application, and Evaluation of an Advanced Photochemical Air Toxics Modeling System," September 2002), clearly shows that the performance of UAM-TOX is superior to CAMX, even though the report was written by the developers of CAMxX In particular, UAM-Tox shows lower bias and gross error than CAMX for benzene, butadiene, formaldehyde, and acetaldehyde, and comparable statistics for tetrachloroethylene. (Note that the Environ report erroneously implies that formaldehye is combined with other aldehyde species in the CB-IV mechanism; formaldehyde has always been tracked as a separate species in CB-IV. Furthermore, in the UAM-Tox version of CB-IV, not only is acetaldehyde tracked separately as well, but the primary and secondary fractions of both formaldehyde and acetaldehyde are tracked separately.)

UAM was recently selected as the model of choice for the SCAQMD AQMP revision because it outperformed CMAQ, CALGRID, and CAMX.

· The CB-IV mechanism, from with the UAM-Tox mechanism was derived, is the most widely used chemical mechanism in photochemical models. It was developed by SAI in the 1970s and has been continuously updated since then. Many updates that have been incorporated into CB-V, a more recent version of the CB mechanism, are readily transferable to UAM-Tox.

· During its development, CB-IV was extensively tested against smog chamber results. The CB-IV mechanism used in the photochemical models is the same mechanism used in evaluation against smog chamber results. In contrast, the SAPRC mechanism must be adjusted for each modeling application according to the local emissions; thus, the SAPRC mechanism used in photochemical models has not been directly validated against smog chamber results.


There are many air quality models that could be considered for simulations annual toxics, including UAM-TOX and REMSAD.  We recognize that the protocol offers a very brief discussion about this issue.  We are aware that the UAM-TOX is based on the UAM and that uses an updated version of the Carbon Bond IV (CBIV) mechanism.  REMSAD has a reduced version of the CBIV.  We are aware that both REMSAD and UAM-TOX are available from ICF/SAI free of charge.

The UAM model is widely used, and it was selected by SCAQMD for their SIP.  For the Barrio Logan study, the ARB initially suggested use of the UAM-FCM model with SAPRC99.  The UAM-FCM is basically the same as the UAM with the flexibility to easily change the mechanism (CBIV or SAPRC) using a text file.  However, recent advances in science are not reflected in the UAM host model.  A new generation of models are available that reflect recent advances in science, such as CMAQ, CAMx and CALGRID.  Our preference is to use, if feasible, models that represent the latest advances in science

We are also well aware that the CBIV has been the most widely used mechanism.  However, the scientific community agrees that the main hypothesis of the CBIV (the molecule-structure approach that assumes that each functional group reacts independently of the rest of the molecule) is fundamentally incorrect.  In addition, as ARB's Research Screening Committee (RSC) has recommended that we use SAPRC-99 over CBIV since it has been deemed as the most up-to-date mechanism, and has been thoroughly reviewed.  Following the RSC recommendation we are using SAPRC-99. 

ACTION:  Reasons for the list of models considered and for using SAPRC-99 will be included in the protocol. Luis)
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In addition to UAM-Tox, another model that merits consideration is REMSAD, the regional model currently being used by EPA for its evaluation of PM related rules. REMSAD includes micro-CB, a reduced version of CB-IV mechanism, and treatment for formation of secondary organic PM. REMSAD includes an advanced tagging method for cadmium, mercury, nitrogen, and sulfate, so that with appropriate preparation of emissions files, REMSAD can estimate the contribution of various source categories or areas to concentrations and deposition in any part of the domain. REMSAD is routinely run for annual simulations of the entire US. REMSAD is publicly available without charge.


ACTION:  See response to R-7.  (Luis)

End of 2/27/04 Comments and Responses

Additional Comments/Responses (3/10/04 Version)

S
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M-1   
We compliment the California Air Resources Board (CARB) in committing state-of-the-science resources and tools in an attempt to develop modeling applications that provide the most accurate assessment and depiction of health risk.  However, we believe the use of the currently-available state-of-the-science tools, methods, and data results in inaccurate and uncertain predictions of health risk values.

Current models, methods, and data used to predict health risk values are applied "conservatively" in the regulatory realm -- which results in a high bias and uncertainly.  CARB needs to move to improve models and data such that health risk values are accurately depicted.

We believe all tools and data used in the depiction of health risk should be improved until it can be demonstrated that the predictions are accurate.  Until then, we ask that the CARB clearly and prominently qualify depicted health risk for uncertainty and bias.
We appreciate the comment and acknowledge the limitations of the methodologies being applied here.  We will strive to carefully qualify the results and the conclusions drawn from these analyses.  More detailed responses are provided in the following pages.  In addition we will continually be working to improve our modeling and other analytical techniques.




Resources

S
MacArthur

M-2
Several statements in the modeling protocol document outline excellent research ideas, only to be qualified with computational and other resource constraints.  Considering the importance of the results, we suggest resource constraints not jeopardize health risk prediction accuracy.  Furthermore, some resource constraints may be alleviated by exploring personal computer clustering and other yet similar CARB modeling projects.

We suggest re-investigating the availability of computational resources since CMAQ, CAMx and other regional models are being used to perform regionwide annual modeling, sometimes at the 12 km grid level—certainly with 36 km with 12 km nest.


The community modeling protocol was an outgrowth of the ARB’s Policies and Actions for Environmental Justice (EJ Policies) which were adopted by the ARB in December, 2001.  The EJ Policies directed the staff of the ARB to investigate ways to assess and reduce the cumulative emissions, exposures, and risks of air pollution.  The ARB’s  first attempt to look at statewide cumulative air pollution risks was to apply the USEPA’s ASPEN model to southern California.  The ASPEN risk maps are currently available on the ARB Internet site.  While the results of the ASPEN model were in reasonable agreement with toxic air monitoring results in California, there were concerns about the limited atmospheric chemistry and representativeness of the meteorological data used in the model.  The statewide community modeling effort originated from a desire for a more scientifically robust modeling treatment to assess cumulative risk.  

We view the statewide community modeling effort as an iterative, incremental process.   We anticipate that the cumulative risk model will evolve over time, and we will extend the geographic coverage of the model as data and resources allow.  However, we believe that the methodology now being proposed does represent an advancement over the ASPEN model.  

Please also see our response to S-10.  We are aware that other studies have used larger grid-sizes (12-km and 36-km, for example).  A large grid-cell size cell will certainly cut the time/resources needed in an annual toxics air quality simulation.  The assumption here is that predicted toxics concentrations will be unaffected by the choice of grid-cell size.  This assumption needs to be tested.  We have conducted preliminary toxics simulations using 12-km and 4-km grid-size (with two air quality models) and found that predicted concentrations are significantly affected by the choice of grid-cell size for most toxics in southern California.  A 4-km grid cell appears more appropriate despite the added time/resources that would be needed.  (Dale/Luis)  

S
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M-3
The nesting option was not discussed in the “Statewide Cumulative Assessment Modeling Protocol” as a way to minimize computational burden.  It is particularly appropriate for the idea asserted by CARB in other areas of the document of computing background for subregions, and exploring rural concentrations less than urban.  Judicious use of a statewide 36, 12, and 4 km two-way nest could reduce computational burden adequately.  Furthermore, costs can be minimized and computations maximized by using a multiple computer parallel processing platform.  Dr. Mike Kleeman, a CARB peer reviewer, has this experience and should be offering this idea as part of his review.


The nesting approach is an alternative to a fine resolution approach.  Nesting is, in principle, more tractable than a fine resolution approach.  If we were to only consider a single community, nesting is certainly an approach to consider.  However, our basic problem is that we want to model all communities in the modeling domain, and nesting doesn’t seem to provide an advantage over the methodology proposed in the protocol.  The combination of local and regional modeling appears as our best option.  This allows us to combine sub-grid modeling results with the background concentrations predicted by the regional models.  However, we will be interested in exploring the use of a multiple computer parallel processing platform to minimize computational costs and look forward to suggestions on this topic.  Please see also response to M-2. (Luis)
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M-4
Relevant to “resources”, some statements in the modeling protocol are worrisome:

· Page 16, last paragraph, 3rd line “Some decisions will also be made based solely on production efficiency”.

· Page 24, 2nd and 3rd paragraphs, “focus on a limited number of sources that significantly impact (or “high impact”) micro-scale exposure”

· Page 46, 5.4.3, 4th line “It is not technically feasible to require any meteorological model to have adequate performance for every day and for every site for annual simulations.  As a result, the challenge is to maximize model performance without over-expending resources”.

These statements reflect an accepted risk of losing accuracy in order to complete the analyses using available resources.  Considering the importance in accurately representing risk values, we suggest CARB attempt to achieve the best accuracy possible, using the best science available.  Otherwise, the results should be clearly and prominently qualified as uncertain—bracketing the magnitude of the uncertainty in the predictions.


See response to M-2.  

The comments on page 16 and page 24 derive from the recognition of the large resources needed to conduct annual toxics modeling for the State.  The protocol also indicates that this is our initial approach, assuring that at least the main type of sources impacting the risk are included in the microscale modeling.  Future modeling will include all sources in our inventory.  

The paragraph on page 46 is true not only for annual modeling but also for episodic modeling.  It reflects the accumulated experience from private, academic and regulatory groups.  We will conduct the best possible modeling, using the best science and data available.  

ACTION:  Our results will be qualified to address the limitations, assumptions, and uncertainties, and will clarify this in the document.  (Luis)

S
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M-5
Finally, to achieve some sharing of resources, we suggest partnering with those at CARB performing regional haze modeling studies.  Although CARB has a large amount of experience studying ozone and particulate episodes, annual regional modeling has not been performed.  But soon, CARB must demonstrate EPA regional haze rule compliance by modeling the years 2002, 2003 and 2004.  The development of these annual databases to address regional haze can also be used to address regional toxics.


The experienced gained by CARB from the annual toxics modeling conducted in conjunction with the Barrio Logan study and those new studies for Wilmington and for the State will be extremely useful when developing the modeling protocols for the annual regional haze simulations. Any database prepared will be evaluated for use in regional toxics.  (Luis)





Public Domain

S
MacArthur

M-6
We believe the public should have access to all models and code used to develop the inventory.  Specifically, CEIDARS and OFFROAD are a database and a model, respectively that in one way or another have restricted access to the public.   If they are made more public, the methods and original data will be verifiable (they are not currently).  Commendably, CARB has recently made EMFAC FORTRAN code available to the public, to enable a pathway of communication between users and the CARB to improve EMFAC predictions.

Similarly, CALTRANS’ DTIM executables are available but FORTRAN code is not. 


The CEIDARS database is available to the public on the ARB’s Internet site.  The data is in summary form on the website because of the huge amount of data in CEIDARS.  Also, the public is not given unrestricted access to the CEIDARS database because it contains trade secret information on facility processes.  If a member of the public wishes to obtain all of the publicly available information on a facility, it is available on request from the ARB. 

The ARB has not released the code or executables of the OFFROAD model because it is not a self contained computer program as is the case with EMFAC or DTIM.   OFFROAD requires frequent intervention by an operator who is fully versed in the program.  OFFROAD is not in a format that could be used by someone who is not directly involved in the development of the program. (Dale)



Model Selection
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M-7
Commendably, the section discussing meteorological model selection discusses criteria for model selection.  These criteria should be applied to all models, meteorological, emissions, regional-scale air quality, microscale air quality, population, exposure and risk.

Specifically, Page 45, 2nd paragraph, “meteorological models should be:

· Successfully peer reviewed

· Fully documented

· Evaluated against observations in previous studies

· Reflecting current science

· Readily available to the public”

The criteria are ideal to test the adequacy for all models—meteorological, air quality, and emissions.  For example, relevant to these criteria, questions arise: 

· What is “successfully peer reviewed”?  Were the peer reviewers funded?  How much time were they afforded to review the documentation?  Are they required to provide documentation?  Are they obligated to comment on areas that are not within their realm of expertise?

· Are the models “fully documented?”  Is the OFFROAD or CEIDARS emissions model and database, respectively, fully documented?  Is a fully documented emissions model or database one that describes its limitations?

· Have the models been “evaluated against observations in previous studies?”  Has ISCST3 area or volume mobile source emissions and subsequent dispersion been acceptably evaluated against roadway concentrations?

· Do the models reflect “current science?”  Does the application of ISCST3 mobile area source parameterization reflect the current science?

· Is the OFFROAD model or CEIDARS data readily “available to the public?”  Is “model” considered as an “an executable”, “programming code (i.e., FORTRAN)”or tabulated results?


We use the best available emissions models and databases representing emissions and their sources in California.  Emissions data and documentation are publicly available through ARB's web site.  As with all model results, uncertainty is inherent in emissions calculations.

Our approach is to use the best information sources available and to evaluate uncertainty in those sources as appropriate.  The ARB has extensive on-going efforts to continually improve the emission inventory, including research projects and working with the local air districts through the Emission Inventory Technical Advisory Committee (EITAC) and the California Air Pollution Control Officers Association (CAPCOA) Toxics and Risk Managers Advisory Committee.  There is also a regular public review process for the emission inventory under SB2174.

See also the response to M-6 and M-39 for additional information on 
documentation of the emission inventory and related inputs and models.  (Todd/Beth)
ACTION:  Regarding the peer review, a description of the peer review will ultimately be included in the protocol.  (Vlad, Tony, Todd, Beth)
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M-8
Another question entirely, relevant to “model selection”:

· Does the SAPRC mechanism explicitly address toxics or does a toxics model using SAPRC need to be developed?

Although much discussion has been centered on the models, none addressed the appropriateness of the models to predict toxics concentrations.


See response to H-2. 

Toxics species are subject to the same process involved in the formation of ozone, such as emissions, dispersion, transport, atmospheric reactions, and deposition.  Hence the framework of the air quality models currently used to simulate ozone can be readily applied to simulate toxics.  This fact has been recognized (implicitly or explicitly) in previous toxics modeling.  The version of SAPRC we are using has been extended to include explicit treatment of the toxics species (in principle about 400 different species can be treated explicitly with the SAPRC mechanism)).  (Luis)





Regional Model vs. Microscale Model Consistency
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M-9
There is a fundamental difference between the regional-scale grid model that is typically used for future ozone and PM prediction applications and microscale models which are used for regulatory applications such as New Source Review.  The fundamental difference is the requirement that, for every application to an airshed, the regional grid model is formulated to predict concentrations that agree with “historic” field measurements—this comparison is known as a “performance analysis.”

On the other hand, the microscale model is commonly not compared with ambient measurements and therefore, it’s used widely and conservatively (i.e., employs one or more assumptions that result in overpredictions).  Given the proposed supplementary nature of the use of the two, we question the consistency.  For example, would a small grid resolution version of the regional model predict similar inert pollutant concentrations as the microscale model, or vice versa, given the same emissions database?  We suggest exploring this case as a sensitivity application.

For example, page 38, 1st paragraph, 2nd line:  “Particle depletion” is to be inactivated for the microscale model application.  The inconsistency between regional model applications and microscale applications of particle depletion derives from:

· Regional-scale reactive grid models uses gaseous or particulate deposition as dynamically consistent throughout the model, such that plume depletion occurs as surface deposition occurs, consistent with the mass balance of emissions and dispersion; whereas

· microscale models do not use plume depletion because of regulatory requirement—and that regulatory requirement is to employ conservatism for suspected model accuracy limitations.

Also, for example, Page 39, 2nd paragraph, 4th line “…it follows that values at any locations beyond the extent of the minigrids can be treated as having negligible microscale impacts from the source and treated as zero values for that source”.
We agree with the reviewer's comment in the sense that regional and microscale models as well as their associated evaluation methods are fundamentally different.  This is precisely why we evaluate the retrospective performance of regional models, but conduct uncertainty analysis on microscale models.  This issue of the most appropriate

methods and metrics to evaluate both types of models is being addressed through the Wilmington study.  The two types of models are being used in our approach in ways that are intended to complement and supplement each

other in different regimes.

We agree that potential double counting of emissions between regional and microscale models is an important issue.  

ACTION:  We will further clarify the discussion in the statewide protocol text. (Todd/Beth)

S
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M-10
Implicitly, this idea removes the microscale-modeled transport of the toxics from one site to another.  Presumably, CARB’s presumption here is that there is a seamless representation of microscale to regional scale transport of microscale emissions.  That is, the transported toxics are assumed to be in the regional model predictions, and therefore, the transported source contributions are “no longer found” in the microscale minigrid predictions.  If this presumption is accurate, the minigrid spatial extent should extend at least to the regional model grid resolution.

However, this presumption has not been demonstrated.  We suggest providing a discussion of this assumption. 

Finally, this logic for consistency must be closely regarded in removing the effect of “double-counting” of emissions.


See response to M-9, in particular regarding potential double counting.  This is an area of on-going effort. (Todd/Beth)



Model Limitations
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M-11
The regional and microscale models have known limitations in the ability to accurately predict concentrations.  We suggest the limitations be clearly stated, such that the uncertainty of the model results is not misunderstood.

It is also well known by the scientific community that the health risk prediction method has important limitations.  The limitations derive from the uncertainty of:

· emissions factors

· emissions speciation

· source release characterization (e.g., stack parameters)

· dispersion and

· exposure characterization.

Even though CARB has said that these limitations will be duly described in future modeling, our concern derives from the experience with the National-Scale Air Toxics Assessment—the assessment using the air quality model ASPEN is understood to have severe limitations and EPA was very good in citing those limitations, but when the modeling results were conveyed and interpreted by others, the qualifiers were lost and the results misunderstood.

In particular, in the statewide modeling protocol, the use of ISCST3 for mobile sources is known to have limitations of an unknown order, and the CARB states those limitations in this modeling protocol, but the results will be misunderstood.

Consequently, the best science should be applied to give the most accurate estimate of risk.


We agree that the best science should be applied to give the most accurate estimate of risk.  We also acknowledge uncertainty inherent in emissions estimates, model formulation, and health risk assessment.  This is an on‑going process.  Our general approach for the neighborhood assessment program is to conduct detailed sensitivity and uncertainty studies in Wilmington to help define our best modeling approach for the statewide protocol.  This process is evolving as our work progresses. 

ACTION:  We expect to caveat uncertainties in the statewide application by discussing limitations as they are identified in our neighborhood-level studies.  (Todd)

S
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M-12
The EPA Region VI Regional Air Impacts Modeling Initiative (RAIMI) approach assumes all risk produced is due to local sources.  Is this true?  Some references, quotations and discussions would improve the understanding of the controversial finding.


For information on this study we suggest contacting Mr. Jeff Yurk at Region VI, who can provide additional information about the study.  For our statewide modeling application we propose to integrate several elements of this study which provide for more efficient microscale modeling using a sparse grid network.  We will be operating our models under different assumptions, and therefore results generated through our project and RAIMI may differ. (Vlad)



Stack Parameters and Permitted Emission Rates
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M-13
The release characteristics of the emissions sources (stack parameters) are critical to initiate accurate dispersion simulation.  Unfortunately, for the proposed cumulative risk assessment, the CARB emissions or otherwise databases have little, no or erroneous stack parameter information.  Understandably, the CARB must substitute stack parameters for those that are missing.  But a very large job indeed is finding and correcting old or erroneous stack parameters.  As conscientious as the CARB is in using the best data, tools and science, the possibility of missing and bad stack parameters is large.  Hence, dispersion and consequent health risk prediction is uncertain, and the bias and the magnitude of the bias is unknown.

· The stack parameters are critical to determining plume height and dispersion under different Pasquill-Gifford stability classes, including initial plume dispersion caused by buoyancy, mechanical turbulence, or source configuration means (e.g., attributing emissions to one or more stacks as per CARB’s “industry-wide facilities”).  CARB has proposed developing stack parameters for substitution for missing data.  Database stack parameters are known to be missing, erroneous or simplistic.  It is not clear that the stack heights to be used or substituted are “Good Engineering Practice” (GEP), which, in reality, can result in fumigation in the lee of a structure.  Hence misrepresenting the stack parameters can result in erroneous concentrations.

· The use of point source emission rates is problematic.  The use of “permitted” emission rates would result in the assumption that all sources are emitting 100 percent of their permitted emission rate at the same time—during worst-case meteorology.  Presumably, this assumption does not represent reality, and is uncertain at best.  This emissions constraint reflects regulatory conservatism, which will bias health risk predictions high.

· For facilities which are located but no emissions are available, CARB proposes using a “generic” profile for the source category, and the 75th percentile used.  Clearly this method is the best available, but uncertain, in bias and in magnitude.

· Annualized emissions incorporate temporal operating assumptions which are not dependable.  Similar to above, the use of annualized emissions is the best method available but is uncertain.

· Finally, to mitigate uncertainty, validating the stack parameters and emissions rates is needed, but is impractical, particularly statewide.  Bad stack parameters and emission rates will result in poorly modeled dispersion, and the depicted risk will be highly uncertain.
We agree there are many sources of uncertainty in emissions sources, such as characterization of emission rates and release characteristics, which can affect  uncertainty in model results, along with many other 
factors in the overall analysis.  There is an on-going process to continually improve the emission inventory (see M-7).

By way of clarification regarding the “permitted” emissions comment, the intent of the ARB’s emission inventory is to report “actual” annual, not “permitted”, emissions.  In addition, the annual emissions are used to support the estimation of long-term (such as lifetime) impacts, not 
situations of “worst-case meteorology”.

Our approach in Wilmington has been to develop a detailed local-scale inventory including on-site visits of over 200 facilities.  We will then compare the Wilmington inventory to more generic statewide and national inventories, and conduct formal sensitivity/uncertainty analyses to improve our understanding of how uncertainty in emissions characterization affects model results.  We will use these results to help caveat statewide modeling results and place them in perspective. (Todd/Beth)



Model Performance
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Model performance is the ability of the application of a selected model to replicate ambient measurements, accurately.  Unfortunately, there are few ambient toxics measurements available.  And since little data is available to compare modeled predictions against, the scientific community is implicitly asked to accept the results without justification.  Considering the concern about the predicted risk, we suggest the discussion and use of metrics be bolstered to improve modeling credibility.

· A more robust discussion is needed of model performance, quality assurance and performance and quality assurance methods (e.g., “emissions tile plots”, “spatial surrogates”) overall.  This would address regional model performance as well as microscale model performance.

· Regional model performance is often discussed, and some discussion of that is in this modeling protocol, but the state of accuracy prediction for ISCST3 is not known.  Tracer studies have commendably been performed by CARB to date and some comparisons have been performed, but no discussion of that analysis appears in this modeling protocol.  This discussion would bolster the credibility of the modeling application.

· Because ISCST3 is a regulatory compliance model, its performance—unseen in case-by-case applications--is considered by regulators as adequate.  Yet since this protocol attempts to outline the method to perform modeling of a very seriously regarded parameter—risk, we suggest the best science be used and the best discussion of its accuracy presented.

· Similarly, we suggest a better discussion of the use of ambient data for validation.  Discussing the databases, the location and period of record of the measurements, might be included.

· One subject in particular might be discussed better—the definition of subdomains.  The scientific community often discusses subdomains but is not explicit in specifying the boundaries beforehand.  We ask that the discussion or identification of subdomains be presented in the modeling protocol.  If necessary, exploring the method of defining the subdomain boundaries would be adequate—e.g., is the subdomain boundary defined by a region of slowly varying concentration gradients, or is it an area defined by geographical features?
· There is no established guideline for toxics performance in general or for annual modeling.  This will be an evolving issue that will benefit from the comments and suggestions by the interested community.  We will do an air quality model performance evaluation as complete as possible.  Our evaluation will include emissions plots among other displays and statistical metrics based on daily, monthly and annual results.  Our evaluation of the air quality model also includes ozone and other criteria gases.  The Barrio Logan report details our initial effort to evaluate air quality models.

· Tracer studies have been used to validate these dispersion models.  Other studies have compared ISC predicted against observed concentrations for selected species.  We will consider adding comments on this respect in the protocol.

· The available ambient data will be fully described as the data is identified, collected and evaluated.  It will include at a minimum the number, location, pollutants measured, sampling frequency, at period covered.  This is a pre-requisite to the modeling effort.  We will rely on the toxics/criteria/PM database obtained from all monitoring sites located in the modeling domain for the year 2000.

· Subdomains were introduced in page 63 to reduce the computation burden.  Two of the subdomains presented on page 63 of the protocol are based on two domains used extensively by the modeling community: the SARMAP and SCOS domains.  The other two subdomains were defined to fill the gaps not covered by SARMAP and SCOS.  

ACTION: We will expand the discussion on model performance to include all the evaluations that will be made. (Luis)



S
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Relevant to “model performance”, several statements appeared in the modeling protocol that are worrisome.  These are:

· Page 71—2nd paragraph, 3rd line “In addition, for selected toxics monitoring sites, we will compare the annual average concentrations predicted by the air quality model with those calculated from observations”.

We suggest the model performance be determined, as a minimum, using performance metrics for daily predictions—not average annual predictions.  Otherwise the possibility for compensatory errors is too great--e.g., daily overpredictions supplementing daily underpredictions to result in a misleadingly accurate annual average.


Please see response to M-14. (Luis)
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· Page 71, 3rd paragraph, “the extent of the area represented by the distribution of toxic monitors is limited and a complete model performance evaluation for all areas of interest will not be possible”.

The fidelity of the model to represent the physical processes and chemistry can only be investigated by comparison against ambient observations.  If ambient data are available, the model predictions should be compared with them.  Otherwise no assurance is afforded that the model is performing correctly.  The species selected for model performance should be primarily based on the availability of ambient concentrations above all.
See response K-12 to Kleeman.  (Luis)
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M-17
· Page 72, 3rd to last line “The toxics monitoring sites will be selected based on their proximity to emission sources, and to the exposed population”.

The statement alludes that only toxics accuracy will be assessed using toxics monitoring data that are near emissions sources.  Considering microscale modeling, selective use of monitoring data for performance considerations needs to be demonstrated.  However, toxics performance also needs to be demonstrated for the regional model application.  Hence, any and all toxics monitoring data should be used regardless of their location and regional model performance assessed.
We agree that the sentence conveys the idea that only selected sites will be used.  However, our intention is to use all the toxics monitoring data to evaluate model performance (as was done for the Barrio Logan study).  See also response to K-12. (Luis)

ACTION: Language on page 72 of the protocol will be revised to clearly state that data from all sites will be used to evaluate model performance.
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M-18a
· Equally concerning to us is a puzzling method whereby CARB proposes to change the performance threshold ozone values as a function of season.  This is puzzling because the ability of the model to accurately predict a concentration is not a function of season, but of precursors, temperature and sunlight.

That is, ozone models are formulated to accurately predict exceedance-level ozone concentrations.  The exceedance concentrations occur due to high temperature, high precursor concentrations and high solar insolation—all experienced during summer months.  Winter months may experience relatively high precursor concentrations, but insolation and consequently temperature will be weak driving mechanisms.

As stated in the modeling protocol, the use of the threshold of 30 ppb during the winter is an attempt to get more data points to regress.

But since the model is not formulated to simulate “lower” concentration levels for the wintertime atmosphere than for the summertime atmosphere, the threshold levels should remain consistent for the entire year.
As stated in the protocol, there is no accepted guidance on how to evaluate annual air quality model performance.  A threshold of 60 ppb for ozone has been typically used in episodic model evaluations. This threshold was used in a previous annual ozone simulation (Wiener and Cass, Atmos. Environ. 33, 431-451, 1999).  However, during the Barrio Logan simulation, we found that the colder months are not adequately evaluated using a 60 ppb ozone threshold, since few observation-prediction pairs were over 60 ppb.  For this reason we proposed to use a lower threshold of 30 ppb ozone for the Winter months.  This allowed us to use the 60 ppb ozone, which is familiar to the modeling community, to evaluate the model for most of the year, and then use a lower threshold to evaluate the model in Winter.  The use of two thresholds does not complicate model evaluation, nor implies anything about the model formulation.(Luis)





Corroborative tools
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M-18b
If model performance data is limited, credibility of the model application must be bolstered using other methods.  In lieu of a robust model performance database, other methods could be used to “agree” with the model predictions.  These other methods are known as “corroborative” tools.  The CARB has commendably attempted tracer studies.  Other methods can be used, namely, comparison of regional model predictions with microscale model predictions.

The use of corroborative tools is important in “validating” the model performance.  Both microscale as well as regional-scale modeling could benefit from the use of corroborating tools or application of other prediction tools.  Source apportionment using least squares analysis (e.g., Chemical Mass Balance (CMB)) is a useful corroborative tool, and computational “probing tools” such as Decoupled Direct Method (DDM) (to evaluate local effects to an ambient measurement site) and Process Analysis (PA) (to evaluate the ambient VOC mix and reaction products) is another.  We suggest a better discussion of what corroborative tools will be used to bolster the credibility of the health risk value predictions.


The resources required to conduct our projects (Wilmington and Statewide) are such that we have not considered applying the probing tools available in some air quality models, or use of CMB to corroborate the results. (Luis)





ISCST3 Area Source Modeling of Mobile Source Emissions
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M-19
Using the area source parameterization for modeling mobile source emissions in ISCST3 needs better discussion.  We’re concerned CARB has proposed the use ISCST3 for buoyant and mechanically mixed onroad source emissions even though the parameterization has never been accurately demonstrated.  We are concerned because the use of this source parameterization will introduce an uncertain high bias into the assessment of mobile source emissions—which will be subsequently difficult to qualify after modeling has been completed and the results disseminated.  CARB has used the credible mobile source model CALINE4 in past studies, and against this model we suggest comparisons and sensitivity studies.  Furthermore, the comparison of the source parameterization in ISCST3 for onroad emissions might be compared against the GM “Great Sulfate Dispersion Experiment” database.
We plan to test several models (AERMOD, ISCST3, CALINE4, CAL3QHCR, and CALPUFF) in Wilmington.  We are planning, at least initially, to use ISCST3 for the statewide modeling application. 
Several studies have demonstrated that ISCST3, AERMOD, and CALPUFF could be successfully applied to buoyant line sources with the use of appropriate correction factors to mimic results that would be derived form CALINE.  We agree that it would be beneficial to conduct a model evaluation with tracer data from a field study.  ARB is considering conducting such an experiment if resources are available. (Vlad)
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M-20
· The protocol reference justifying the use of the ISCST3 mobile area source parameterization points to the EPA document “Example Application of Modeling Toxic Air Pollutants in Urban Areas”.  The new location of this document is at http://www.epa.gov/scram001/guidance/guide/uatexample.pdf.  The EPA document does not discuss the limitations of ISCST3 in modeling mobile sources, nor does it attempt to describe the appropriateness of using ISCST3 to model mobile sources.  We suggest bolstering the justification for use of this parameterization.
See our response to previous comment. (Vlad)
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· Page 37, 2nd paragraph—the modeling protocol justifies using the method that provides estimates that are “conservative”.  The discussion also presents some comparisons between the ISCST3 model and CALINE4—a mobile source concentrations estimate model used for Barrio Logan.

Little discussion of the results of the two models was offered.  And we are concerned since it is no longer clear how large these “conservative” assumptions have grown the uncertainty or inaccuracy of risk predictions.  We ask CARB to attempt to accurately depict health risk, rather than rely on conservative assumptions that result in a high bias.

The use of “area sources” to depict mobile source emissions is conservative and uncertain because ISCST3:

· Computes area sources as nonbuoyant virtual “point sources” where point source plume dispersion is Gaussian according to atmospheric stability; and

· Does not treat mobile source emissions buoyancy, mechanical mixing, and in the case of heavy duty engines, vertical plume momentum.

The difference in results might be quite large, and can depend on heavy duty mix, number of lanes, vehicle volume and vehicle speed.


See our response to previous comment. (Vlad)
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· Page 37, 2nd paragraph—the modeling protocol justifies using the method that provides estimates that are “conservative”.  The discussion also presents some comparisons between the ISCST3 model and CALINE4—a mobile source concentrations estimate model used for Barrio Logan.

Little discussion of the results of the two models was offered.  And we are concerned since it is no longer clear how large these “conservative” assumptions have grown the uncertainty or inaccuracy of risk predictions.  We ask CARB to attempt to accurately depict health risk, rather than rely on conservative assumptions that result in a high bias.

The use of “area sources” to depict mobile source emissions is conservative and uncertain because ISCST3:

· Computes area sources as nonbuoyant virtual “point sources” where point source plume dispersion is Gaussian according to atmospheric stability; and

· Does not treat mobile source emissions buoyancy, mechanical mixing, and in the case of heavy duty engines, vertical plume momentum.

The difference in results might be quite large, and can depend on heavy duty mix, number of lanes, vehicle volume and vehicle speed.


Please see our response to the previous comment.
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M-23
· Another uncertainty derives from selecting receptors approximately 100 meters away.  ISCST3 can certainly allow for selection of receptors located less than 100 m, but, again, the area source is a nonbuoyant virtual point source plume, where plume centerline is at the surface, and stable meteorology causes maximum concentrations to occur at the first downwind receptor.

Higher concentrations would occur at receptors that were selected closer to the area source, but the minimum distance of the Pasquill-Gifford data developed from the “Prairie Grass Experiments” is 100 m.  ISCST3 extrapolates for lesser distances—without the existence of justifying field measurement data.  Therefore, it is unclear the selection of receptors beginning at 100 m (or less) will result in a better depiction of risk when characterizing mobile emissions as area sources.


See our response to previous comment. (Vlad)
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· An additional investigation may be that of mobile area sources better represented as volume sources.  For volume sources, the mobile source emissions are simulated as a virtual point source—like area sources but with an added dimension—where the plume centerline is located in the center of the downwind volume source “side”.  The volume dimensions can be changed to accommodate exhaust and engine-related buoyant emissions-and heavy duty vertical emissions representing a well-mixed volume approximately the average size of the vehicle mix (i.e., heavy duty trucks to light duty vehicles).
See our response to previous comment.  (Vlad)
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· If the GM study data are not considered sufficient, I suggest CARB perform tracer studies to investigate the difference, or perform a corroborating comparison of HIGHWAY, CAL3QHC or CALINE4 predictions with ISCSCT3 areas source predictions to investigate source parameterizations that can be used in ISCST3 to better approximate mobile sources according to mobile source models.
Please see our response to previous comment. (Vlad)



Episodic Modeling
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Comprehensive regional modeling has been typically used to compute episodic (i.e., short-term) concentrations of pollutants, mainly because the exceedance pollutants were episodic in nature.  Lately, though, annual model applications are required to address regional haze and particulate matter.  There has been some progress in exploring your suggestions.

But overall, we have some confusion on the use of regional models for episodic applications, and their use for annual average estimates.  Of course, demonstrated good performance for episodes does not imply good performance for an annual period.  And currently there is no accepted method to statistically cluster episode types, model them (although some work has been performed on this issue by others and might have progressed encouragingly for this application), and statistically apply the results to represent an annual average.

Certainly Classification and Regression Tree (CART) analysis can be used to define air quality episode meteorological types to be weighted somehow to transform episodic predictions to represent an annual period, but the CART applications (as are meteorological episodes) vary disparately, depending on the location and the year.  Therefore, we suggest using the brute force method (at least initially) to represent an annual average.  If we misunderstand, a more explicit discussion of these methods would be helpful.
We applied the “brute-method” approach in our Barrio Logan study.  For that study we simulated the air quality of each of 365 days in 1998 with a regional air quality model.  The database created with this model was used to investigate the error introduced when simulating a set of episodes to represent an annual average.  We found that simulating either every other month or a two-week period of each month gave similar results.  Larger errors were introduced when using less frequent sampling.  The total number of days simulated when using every other month or a two-week period of each month is about the same (about half of the year total time simulated).  This can still be considered a “brute-method”.  As the reviewer points out, there are other methods that can be used to define a smaller set of typical meteorological conditions in a year.  However, these are still in the research area. Further studies need to be done before using a statistical method to cluster episodes and build an annual average.

ACTION:  We will consider adding a discussion on this issue. (Luis)



Annual Application
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The application of the microscale models is straightforward for annual average predictions.  This is not the case for the regional-scale models, and CARB suggests experimenting with alternate month applications and statistical clustering.  These ideas are worthy of research, and are still evolving in the scientific community but the application in this venue would predict uncertain results.

· Page 61 discusses the possibility of performing Multi-Year Simulations to evaluate the variation in the effect of meteorology.

We are confused that on the one hand CARB cites resource limitations for performing annual grid modeling, but suggests performing multi-year modeling.

We suggest that both be performed, but as a result, the multi-year predictions are placed in statistical context—namely, a multiple year concentrations distribution placed in statistical context is more accurate (by virtue of a larger data population) of a 70 year lifetime of the maximum exposed individual, than the subregion maximum from a single year.


Our proposal to use every other month is based on analysis of the annual Barrio Logan simulation.  The metric used and the scenarios considered are detailed in the Barrio Logan report.  Please see our response to M-29.

The mention in the report of multi-year simulations is a long-term goal.  As the protocol states “if sufficient resources are available,” multi-year simulations will be done.  (Luis) 
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M-28
· Another need clarification derives from our perception that subregion concentrations are used out of meteorological context.

That is, regional-scale model applications to multiple years will give different answers—spatially, temporally, and sometime somewhere a concentration will be the highest.  We suggest that the concentration fields be used intact, where subregion maximums will not be used irrespective of the results of surrounding subregions.  
These issued will be considered when and if we conduct multi-year simulations. (Luis)
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· A puzzling concept about monthly simulations and time periods is stated on Page 63.  The statement suggests annual averages are derived from a composite of every-other-monthly simulations.

Again, we suggest maintaining the temporal nature of the meteorology depicted in a modeled year.  Modeling every other month assumes the interim months have an expected outcome similar to the preceding and the following months.  This assumption introduces uncertainty into the analysis.
The basis for proposing modeling every other month to construct an annual average lies on the analysis of results from the Barrio Logan 1998 modeling study.  We calculated the error introduced when modeling a collection of episodes used to calculate an annual average.  The method used is described in the Barrio Logan report. 

ACTION:  Justify the time period selection in the protocol.  (Luis)



Initial and Boundary Conditions
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M-30
The initial conditions (IC) values used to begin spinup of a regional model application need to be investigated for influence on subregion predictions.  Obviously, if some fraction of the IC remain in the predicted subregion maximum, the spinup period is either inadequate or the IC are inadequate.  We suggest some discussion justifying the IC and the results on subregion maximums.
The appropriate IC and spinup time will be re-evaluated before performing the actual simulations.

ACTION: Add discussion on appropriateness of IC and use of spinup time in simulations. (Luis)
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M-31
Similarly, the species that are subjectively input at the boundaries (Boundary Conditions (BC)) of the modeling domain can remain in some fraction in the subregion maximum prediction.  This indicates that the modeling domain is too small for the boundary conditions to react or deposit, and the prediction is somewhat dependent on the value selected for the BC.  We suggest a discussion of the use, and selection and justification of the boundary conditions.
We agree that BCs are not extensively described.

ACTION: Add discussion on appropriateness of boundary conditions.  (Luis)
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M-32
The statement on page 64, 3rd paragraph, “we suggest to use three times the VOC concentration (and higher NOx) than in pristine conditions” needs a reference or discussion describing the justification.  As it stands, the statement appears too subjective.
The choice of boundary conditions is consistent with what was used by ARB for the SCOS 97 modeling. 

ACTION: Add a justification of the choice of 3 times the VOC concentration over water for the over land boundaries. (Luis)



Receptors and Exposure
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A clearer discussion is needed of the application of microscale receptors and subsequent computations.  Currently, criteria aren’t offered when urban areas are to be modeled and rural areas are not.

A discussion of the exposure methodology is critical to the modeling protocol and will help put into context the selection of model receptors.  Population is not commonly allocated according to a discrete grid but according to the population location.  Consequently interpolation and extrapolation issues are important issues to discuss.  We suggest a section addressing how exposure will be assessed.

For example, with the proposed comprehensive grid, Block Group/Enumeration District (BG/ED) or zip code population must be spatially allocated in some way and the method discussed, such that the receptor grid can be put into context.
In the statewide application, we propose to eventually model the entire State of California.  To do this, we will run regional models over the entire area, and run sparse-grid networks around individual sources for microscale modeling.  The initial focus is on grid-cell based estimates.  Model receptors will be allocated systematically by distance to individual sources, not representing populations of interest directly. When conducting microscale modeling, whether in an urban or rural area, we propose initially running ISCST3 in urban mode for consistency purposes.  This approach may result in some additional uncertainty in rural areas.  The analysis can be refined in the future if needed.  Other models may also become available in the future. (Todd/Beth)



Double-counting
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M-34
The discussion on double counting was commendable.  We sense the issue is being addressed insightfully.  Nonetheless, it is an evolving issue and further work and demonstration of technical justification needs to be communicated via the modeling protocol document.
We appreciate the comment.  The protocol discusses a method that we recognize is an initial approach to account for double counting, based on analysis done by ARB staff.

ACTION:  Add a rationale for recommending the approach described on page 76 of the protocol. (Luis)
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The development of traffic predictions using a model is known as Travel Demand Modeling (TDM).  It is responsible for spatially and temporally depicting the movement of mobile sources and as a result, is used to develop spatial and temporal mobile source emissions throughout the TDM domain.  It is a calibrated model (using measured traffic data at selected locations) and is based on travel survey information (investigating trip-ends).  Development of a TDM application is expensive and time consuming.  Consequently, the TDM application typically does not predict traffic for all hours, or all facilities, or all traffic behaviors.  Hence, the TDM application has unknown uncertainty except at locations and facilities that are explicitly modeled and measured.  Therefore, onroad mobile source modeling emissions and subsequent dispersion and risk is uncertain and we suggest the uncertainty of the TDM development be discussed and qualified.

Some of the limitations to TDM applications are:

· models are often only run for peak modes, for work weekdays, and interim periods are approximated or unrepresented.

· link/node preparation does not replicate street/arterial existence.

· Council of Government (COG) (or Metropolitan Planning Organization) to neighboring COG VMT consistency is not required.

· there is no seasonal or meteorological change.

We suggest presenting a better discussion of the Travel Demand model applications such that would help the reader understand the uncertainty in the estimation and allocation of emissions.  For example, how is truck VMT allocated?  How do the TDM predictions vary throughout the year?
We are proposing somewhat different on-road emissions calculation procedures in Wilmington and the statewide effort, as described in the Protocols. Both of these inventories will have uncertainties.  Our approach in Wilmington is to compare these two methods and conduct an uncertainty analysis on diesel exhaust particulate emissions from on-road sources.  When these results are available they will be presented to the working group; results will be used to caveat statewide modeling results.

(Todd, Beth)
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Page 35, 3rd paragraph, 2nd to last line “However, there is not a consensus on the characterization of truck travel throughout the state” is a commendable statement because it describes the uncertainty of the estimation of truck travel, which is a critical component of accurately characterizing the distribution of diesel PM.  Although CARB must rely on COG TDM modeling accuracy to depict concentrations and risk, the uncertainty would be otherwise unstated.  Statements of uncertainty are needed throughout the modeling process and accompanying results.

We agree that discussion of uncertainty is important.  Our approach is to assess uncertainty and discuss how

uncertainty affects modeling results, in  documents and applications related to these efforts. (Todd/Beth)
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Worrisome comments appearing regarding mobile source emissions were:

· Page 35, 4th paragraph, “Other types of emissions that do not occur during travel on the roadway links (for example, the start and hot soak emissions, which occur at trip ends) will not be included in the microscale modeling in this initial stage”.

Cold and Hot starts are responsible for a large emission of toxics.  We suggest including these in the microscale modeling.

· Page 50, 3rd paragraph, “The total emissions by category do not necessarily agree in EMFAC and DTIM4.  Since EMFAC is the ARB approved on-road motor vehicle emissions inventory model, all DTIM categories will be scaled by county to equal the corresponding EMFAC estimates”.

The difference in emissions is because of the difference in VMT activity (ARB vs. SCAG) and temperature (ARB vs. SCAG).  We suggest caution in changing this relationship, particularly when it isn’t known why the difference occurs.
Our approach in both Wilmington and a statewide basis is to conduct regional modeling including all emissions sources, including the hot and cold starts.  For microscale modeling purposes we are excluding cold and hot starts because they cannot be reliably allocated to any individual

location.  Since microscale models are used to identify hot spots it is appropriate to exclude hot and cold starts from the site-specific microscale modeling and instead include them at coarser resolution in the regional grid modeling.

For the statewide protocol our approach is to allocate county-level emissions calculated using EMFAC to roadways using a combination of DTIM and HPMS.  Our approach is, for conformity purposes, to be consistent 
with the official statewide inventory. (Todd/Beth)





Diesel PM

S


MacArthur

M-38
Because diesel PM has been assigned a high unit risk value, and consequently the diesel source sector is predicted to be the highest contributor to risk, CARB has suggested that the source sector be particularly focused upon.  Although prudent from a resource standpoint, the idea introduces subjectivity into the study.  When performing sound-science studies, objectivity is critical. 

· Page 28, last paragraph:  “We now recognize that due to the potency of diesel exhaust particulate matter, all facilities within 500 m of a community receptor should ideally be assessed for their potential to act as complex point source”.

The concept is true enough, but the statement admits introducing uncertainty into the analysis, and future applications to demonstrate risk reductions will inaccurately show benefits, since other source categories were omitted.  Diesel PM emissions reductions will be large when modeling for that future case, and to adequately depict risk, we suggest all the other source emissions might be characterized.


We are suggesting that focusing on key sources of diesel exhaust PM at industrial and commercial facilities is appropriate based on the research we have conducted to date in Barrio Logan and Wilmington.  Results generated in Wilmington were based on unbiased sampling of facility types for on-site surveys and are not subjective.  Our results have found that industrial-commercial facilities which operate diesel-fired off-road equipment or generate a substantial volume of diesel truck traffic may pose a localized risk which may be quantified by modeling within 500 m of a receptor.

Current inventory regulations do not generally require stationary sources or industry-wide sources to report diesel emissions generated by mobile sources; instead emissions are calculated by the OFFROAD model using a top-down approach.  This is a limitation to current emissions inventories in terms of their ability to support neighborhood-level assessment.  While regional models will include all diesel sources at a coarse resolution, we are proposing to identify and model in the microscale modeling  those diesel PM sources

which can be reliably placed at a location, e.g. roadway or facility.  Since microscale models are used to identify site-specific hot spots, it makes sense only to model sources released from known release locations. (Todd/Beth)





Development of an Emissions Protocol Document
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The method, factors, speciation profiles, quality assurance and quality description of the emissions inventory development could be first described in an emissions development protocol, then documented after the modeling has been completed.  Of course, the purpose of the modeling protocol is to provide a document which serves to achieve agreement among stakeholders before modeling is attempted.

For example, valuable information in the emissions protocol can be included such as the characterization of toxics emission factors as “good quality”, or “minimal uncertainty”, to “bad quality” or “highly uncertain” or “screening value”.  Furthermore, a reference indication of speciation profiles of toxics derived from VOC emissions would be helpful and complete.  The emissions factors can be included or referenced, enabling the scientific community to understand the value of the factor and subsequent concentration.  This was performed in the National Toxics Inventory (Eastern Research Group, 2000).  In this way, the air quality concentrations can be qualified.   (Eastern Research Group, Inc., 2000.  “Documentation for the 1996 Base Year National Toxics Inventory for Onroad Sources”.  U.S. EPA Emission Factor and Inventory Group. )
We believe our emissions evaluation efforts in the Wilmington study will provide sufficient information to discuss and caveat statewide modeling results with regard to emission uncertainties.  We do not believe development of a formal emissions protocol is necessary at this time.  There are already extensive efforts to document the emission inventory.  For example, for point sources, the local air districts submit 
facility-specific emission estimates for criteria and toxic pollutants, following published emission inventory guidelines and the Air Toxics “Hot Spots” program reporting regulation, respectively.  The point source emission database contains data fields to describe the quantification method used (e.g, source-testing vs. use of USEPA’s AP-42 emission factors).  For mobile and area-wide sources, the VOC and PM speciation profiles applied to each source category are documented on the speciation page of the ARB’s website.  The area source methods are documented by the ARB and the districts.  The EMFAC model used for mobile sources is also publicly available.  (See also M-40 for some additional information on mobile and areawide sources.) (Todd/Beth)
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M-40


As another example, we have been concerned and confused about how hexavalent chromium (CrVI+) emissions are determined for each source category, specifically mobile source emissions.  It is commonly known that CrVI+ is very difficult to measure in a source testing laboratory, but Total Chromium is not.  In the regulatory venue, in the interests of conservatism, total chromium emissions are commonly assigned as CrVI and consequently results in large overestimates of risk.  Yet CARB has assigned five to 10 percent Total Chromium emissions to Hexavalent Chromium emissions for mobile sources.  This may also be conservative because this percentage of CrVI is derived from source testing of chromium plating facilities.

Other important information that could be included in the emissions protocol document includes:

· surrogate parameters to spatially and temporally allocate the calculated emissions.

· from where temperature data are obtained and how the data are used to compute VOC emissions from mobile sources and the consistency between the microscale and the regional scale modeling.
See response to M-39 regarding overall documentation for the emission inventory.  In addition, specifically regarding the mobile sources questions raised, the hexavalent chromium (Cr+6) is derived using a five percent assumption relative to total chromium, not the total chromium, and we believe this represents a reasonable assumption based on the only

available data.  (We are not aware of any studies that have successfully developed a method and results for a more specific hexavalent chromium fraction for mobile sources due to the complexity and difficulty of the testing involved.)

Spatial surrogates for gridded on-road mobile sources are based on the CalTrans DTIM model for mobile sources.  The gridded spatial surrogates for the areawide and other mobile sources were developed by STI under contract to ARB. (Todd/Beth)



Typographical Errors 
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· Page 4 “Concentrations – Nieghborhood:  is misspelled.

· Page 8,  2nd from last paragraph, 5th line “CALPUFF avoids this shortfall because it allow….”  “Avoids” should be “mitigates”.  The model uses a spatially varying wind field but does not solve the problem of aliasing winds in a very complex predicted wind field.

· Page 69, formula IV-2 “", is not defined.  Also, some typo’s represented as “?”.
ACTION:  Errors will be corrected.



Editorial
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Page 9, 3rd paragraph, 3rd line.  “Another shortfall is intrinsically imbedded…the K-theory used in grid models to simulate turbulent diffusion breaks down when applied to very short distances”.  This statement is confusing.  Pielke
 and Venkatram
 use K-theory to derive the Gaussian plume equation, which, if the statement is true, should be impeached for all distances less than 4 km.         (2/Pielke, Roger A.  1984.  “Mesoscale Meteorological Modeling”.  Academic Press.

3/ Venkatram, Akula.  1988.  “Lectures on Air Pollution Modeling;  Dispersion in the Stable Boundary Layer”.  American Meteorological Society.)
ACTION:  We will further clarify the discussion in the statewide 

protocol text (also, see response to K-5).
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· Consider when discussing “complex terrain” its definition, in modeling terms.  “Complex terrain” refers to receptors which are at terrain elevations that are higher than stack height.  In an example, for a single area source this happens to be any change in elevation.  For a 100 m tall point source stack, this is all receptors in terrain at more than 100 m in height.  This is quite a difference than implied from the protocol text and needs to be explicitly defined.  I believe the discussion actually refers to modeling to be performed for “flat terrain”.  This is because the model “plume” follows terrain for all unstable and neutral conditions.
ACTION:  We will review the protocol in this context and will work to 

clarify the discussion in the protocol text.
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· The protocol discussion of regional modeling is more narrative than explicit.  Perhaps an explicit modeling protocol should be issued describing what will be done rather than what could occur.
Development of specifics in the statewide protocol will be an iterative process that will evolve as we learn from the initial modeling exercises and from neighborhood-scale studies, like Wilmington.  The draft statewide protocol is written general enough to give us the flexibility to adjust it as we learn more when applying the model.  It does provide some detail on modeling domain selection, air quality models, photochemical mechanisms, how to prepare and evaluate all the air quality model inputs and outputs.  The final protocol will contain a more explicit modeling workplan that will be developed with peer reviewer input.  It will also reflect comments received from both peer reviewers and working group members (per ‘ACTION’ items in this matrix of responses and well as discussions at meetings).  (Luis)
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· Page 57, first sentence “The CAMx model has a Chemical Interface Compiler (although it is not available to the public).”  This sentence is not quite correct.  The Chemical Interface Compiler is, indeed, available to the public, but only for the expert public.  The compiler is not user friendly, and requires expert insight to make it work accurately.  Hence Environ is sensitive to releasing it to the public-at-large who may become frustrated and subsequently critical of its use.
We were unaware of this fact.  That part of the sentence will be deleted. 

ACTION:  Delete the part of the sentence on page 57 

“(although it is not available to the public)." (Luis) 
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· Page 9.  Table 1.  Table 1 suggests mobile source emissions are appropriately modeled using ISCST3.  CARB states elsewhere that ISCST3 is not appropriate to model mobile sources but the model is used for facility, rather than accuracy.

Also, the table states CALPUFF is appropriate for “complex terrain” and “chemistry”, where it is not in any way a plume impingement model and “complex terrain” is only treated through use of the diagnostic wind model,  CALPUFF chemistry is simplified and limited, and does not represent a “one atmosphere” modeling approach.


ACTION:  We will change the title of the table to read, “Table 1 – Microscale Model Applications.”  In addition, we will add a footnote to qualify the use of ISCST3 for mobile sources.

We will remove CALPUFF from the Statewide protocol.  (Also see response to comment S-3).  (Tony)
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M-47
· On page 22, in the first paragraph, there is a discussion about top-down versus bottom-up development of emissions inventories.  Please check on the distinction between the two.  Traditionally, bottom-up methods use emissions factors multiplied by the number of pieces of like equipment, and the activity, to obtain emissions for the process or facility.  The top-down inventory approach refers to an independent measurement technique such as measurement of tunnel air, or ambient air, used to “adjust” a bottom-up inventory.
A top-down inventory typically refers to an inventory which is inferred in a larger area and then allocated  among individual sources, whereas a bottom-up inventory is calculated for individual sources and then summed across an area.  The description of a top-down inventory described in this comment is consistent with the definitions as expressed in the protocols. (Todd/Beth)












The energy challenge facing California is real.  Every Californian needs to take immediate action to reduce energy consumption.  For a list of simple ways you can reduce demand and cut your energy costs, see our Website: http://www.arb.ca.gov.
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