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TENTATIVE AGENDA 


I . 	 Call to Order 

2. 	 Call to the Audience 

An opportunity will be provided to members 
of the public to address the Air Quality 
Technical Advisory Committee on items not 
scheduled on the agenda that fall under the 
jurisdiction of MAG, or on items on the 
agenda for discussion but not for action. 
Members of the public will be requested not 
to exceed a three minute time period fortheir 
comments. A total of 15 minutes will be 
provided for the Call to the Audience agenda 
item, unless the Air Quality Technical Advisory 
Committee requests an exception to this limit. 
Please note that those wishing to comment on 
action agenda items will be given an 
opportunity at the time the item is heard. 

3. 	 Approval of the lune 24. 20 I 0 Meeting 
Minutes 

4. 	 Reguest for Project Change From Surprise 

On September 30, 2009, the MAG Regional 
Council approved an amendment and 
administrative modification to the FY 2008
2012 Transportation Improvement Program 
for several projects, including the addition of 
FY 20 I I and FY 20 12 PM-I 0 Pave Unpaved 
Road Projects. Since that time, the City of 
Surprise has requested to change the project 
location of a FY 20 12 PM-I 0 paving project 
SUR 12-80 I, from Dove Valley Road: 163rd 
Avenue to I 79th Avenue to Dove Valley Road: 
18~ Avenue to 203rd Avenue. The change is 
requested due to significant drainage features 
associated with the prior project location. 
There is no change to the project length or 
estimated emission reductions. 

COMMITIEE ACTION REQUESTED 

2. 	 For information. 

3. 	 Review and approve the June 24, 20 I 0 
meeting minutes. 

4. 	 For information, discussion, and 
recommendation for approval of the City of 
Surprise request to change the project location 
for SUR 12-80 I, to Dove Valley Road: 18~ 
Avenue to 203rd Avenue and forward the 
recommendation to the MAG Transportation 
Review Committee. 



On December I I, 2008, the Air Quality 
Technical Advisory Committee made a 
recommendation to rank the Proposed PM- I 0 
Paving Unpaved Road Projects for FY 20 I I 
and FY 20 12 CMAQ funding and forward to 
the MAG Transportation Review Committee. 
In accordance with the MAG Federal Fund 
Programming Principles, the requested change 
will go through the MAG Committee Process, 
as part of the Project Change request, 
beginning at the appropriate technical 
advisory committee that originally 
programmed/prioritized them. Please referto 
the enclosed material. 

5. 	 Update on Exceptional Events and MAG Five 
Percent Plan for PM-I 0 

On June 21, 20 I 0, the MAG Executive 
Committee directed staff to retain legal 
counsel and other consultants to take 
administrative action needed regarding the 
Environmental Protection Agency (EPA) 
nonconcurrence on the four exceptional 
events at the West 43rd Avenue monitor in 
2008 and the EPA's intent to disapprove the 
MAG Five Percent Plan for PM-I 0 for reducing 
dust pollution in the Valley. Pursuant to the 
approval actions by the MAG Regional Council 
on May 26, 20 I 0, and the MAG Regional 
Council Executive Committee on June 21, 
20 I 0, MAG is engaging Mr. Roger Ferland and 
associates from the law firm of Quarles and 
Brady, LLP and is seeking additional expertise 
in air quality communications and 
intergovemmental relations with the public and 
the EPA. Due to the tight timeframes, it is 
expected that this expertise will be available in 
mid-August 20 I O. 

On June 23, 20 10, EPA indicated that the 
proposed consent decree has been lodged 
with the court. EPA has to propose action on 
the MAG Five Percent Plan for PM-IO by 
September 3, 20 I 0, and finalize the action by 

5. For information and discussion. 



January 28, 20 I I. The proposed consent 
decree has now been published in the Federal 
Register and public comments are due by 
August 2, 20 IO. 

The Arizona Department of Environmental 
Quality transmitted comments from ADEQ 
and MAG on the EPA exceptional events 
technical support document on June 30, 20 10 
and July 2, 20 I 0 respectively. The transmittal 
included a letter from the Western States Air 
Resources Council expressing concern that 
EPA has not yet addressed the implementation 
issues with the Exceptional Events Rule. 
Solving these issues is more critical than ever. 
Further, EPA has issued decisions not to 
concur with California and Arizona exceptional 
events where both states are highly confident 
that these exceedances do meet the criteria in 
the Rule for qualifying as exceptional events. 

On July 19, 20 I0, the Regional Council 
Executive Committee recommended approval 
of amending the FY 20 I I MAG Unified 
Planning Work Program and Annual Budget to 
provide up to $500,000 of funding for legal 
advice and experts regarding the EPA 
nonconcurrence on the four exceptional 
events at the West 43rd Avenue monitor in 
2008, and EPA's intentto disapprove the MAG 
Five Percent Plan for PM-I 0 for reducing dust 
pollution in the Valley. Please refer to the 
enclosed material. 

6. 	 Final 2008 PM-IO Periodic Emissions 
Inventory 

In accordance with the Clean AirAct, the Final 
2008 PM-I 0 Periodic Emissions Inventory has 
been prepared by the Maricopa County Air 
Quality Department. The inventory provides 
emissions estimates from point, area, nonroad 
mobile, onroad mobile and biogenic sources. 
The draft inventory was presented to the Air 
Quality Technical Advisory Committee at the 
April 29, 20 I 0 meeting. A presentation on the 

6. For information and discussion. 



final inventory will be given by the Maricopa 
County Air Quality Department. Please refer 
to the enclosed material. 

7. Call for Future Agenda Items 7. For information and discussion. 

The next meeting ofthe Committee has been 

tentatively scheduled for Thursday, August 26, 

20 I 0 at I :30 p.m. ifnecessary. The Chairman 

will invite the Committee members to suggest 

future agenda items. 
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1. 	 Call to Order 

A meeting ofthe MAG Air Quality Technical Advisory Committee was conducted on June 24, 20lO. 
Doug Kukino, City of Glendale, Chair,called the meeting to order at approximately 1 :32 p.m. 
Antonio DeLaCruz, City of Surprise; Maher Hazine, City ofPeoria; Amanda McGennis, Associated 
General Contractors; Jamie McCullough, City ofEI Mirage; and Gina Grey, Western States Petroleum 
Association, attended the meeting via telephone conference call. 

2. 	 Call to the Audience 

Mr. Kukino stated that according to the MAG public comment process, members ofthe audience who 
wish to speak are requested to fill out comment cards, which are available on the tables adjacent to the 
doorways inside the meeting room. Citizens are asked not to exceed a three minute time period for 
their comments. Public comment is provided at the beginning ofthe meeting for nonagenda items and 
nonaction agenda items. He noted that no public comment cards had been received. 

3. 	 Approval of the May 25. 20lO Meeting Minutes 

The Committee reviewed the minutes from the May 25,2010 meeting. Spencer Kamps, Homebuilders 
Association of Central Arizona, moved and Mannie Carpenter, Valley Forward, seconded and the 
motion to approve the May 25, 20lO meeting minutes carried unanimously. 

4. 	 Draft2010MAGConformityAnalysisfortheDraftFY2011-2015MAGTransportationImprovement 
Program and Draft Regional Transportation Plan 2010 Update 

Dean Giles, MAG, presented the Draft 2010 MAG Conformity Analysis for the Draft FY 2011-2015 
MAG Transportation Improvement Program (TIP) and Draft Regional Transportation Plan (RTP) 2010 
Update. He stated that transportation and air quality are linked by federal rules and regulations. Mr. 
Giles added that the Clean Air Act requires transportation plans, programs and projects to conform to 
the purpose of the regional air quality plans and ensures that transportation activities do not cause . 
violations ofthe federal air quality standards. He noted that the air quality plans set the motor vehicle 
emissions budgets that are used for the conformity analysis. 

Mr. Giles discussed the conformity requirements. He mentioned that the TIP and RTP must pass the 
conformity emissions tests. Mr. Giles added that the Conformity Analysis used the approved motor 
vehicle emissions budget from the Carbon Monoxide Maintenance Plan. He noted that the nitrogen 
oxide (NOx) and volatile organic compound (VOC) budgets were from the Eight-Hour Ozone Plan 
and have been found adequate by the Environmental Protection Agency (EPA) for transportation 
conformity purposes. Mr. Giles indicated that the PM-l0 budget was obtained from the MAG 2007 
Five Percent Plan for PM-lO. He commented that the conformity analysis must also use the latest 
planning assumptions and emission models. Mr. Giles mentioned that the TIP and RTP must provide 
for the timely implementation of transportation measures. At the beginning of the process, MAG 
conducts consultation on the models, associated methods, and assumptions that will be used in the 
conformity analysis and the regionally significant transportation projects. He added that MAG also 
conducts consultation at the end of the process on the Draft Conformity Analysis document. 

Mr. Giles presented the conformity budget test results for carbon monoxide (CO). He stated that the 
required conformity test uses the EPA approved motor vehicle emissions budget from the Carbon 
Monoxide Maintenance Plan. Mr. Giles indicated that the projected emissions from the 
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implementation of the TIP and the Regional Transportation Plan is less than the 2006 budget which 
is 699.7 metric tons per day. He added that the projected emissions for 2015,2025 and 2031 are also 
less than the 2015 budget of662.9 metric tons per day. The results indicate that the TIP and the RTP 
satisfy the conformity test for carbon monoxide. 

Mr. Giles stated that conformity budget tests for NOx and VOC emissions were conducted for eight
hour ozone. He added that those budgets have been established in the Eight-Hour Ozone Plan and 
have been found adequate by EPA for transportation conformity. Mr. Giles mentioned that the 
projected VOC emissions from implementation ofthe TIP and the RTP for each analysis year are less 
than the 2008 budget of67.9 metric tons per day. He commented that the projected NOx emissions 
from the draft TIP and RTP for each analysis year are less than the 2008 budget of 138.2 metric tons 
per day. The results indicate that the draft TIP and Regional Transportation Plan satisfy the conformity 
test for eight-hour ozone. 

Mr. Giles discussed the PM-10 conformity budget test. He noted that the required conformity test uses 
the motor vehicle emissions budget from the MAG 2007 Five Percent Plan for PM-I0 that EPA has 
found to be adequate for transportation conformity purposes. Mr. Giles added that the projected 
PM-I0 emissions for implementation of the TIP and Regional Transportation Plan are less than the 
2010 budget of 103.3 metric tons per day for all four analysis years. The results indicate that the TIP 
and Regional Transportation Plan satisfy the conformity test for PM-I0. 

Mr. Giles stated that the TIP and RTP must provide for the timely implementation ofTransportation 
Control Measures (TCM) in approved air quality plans. He presented a chart representing the TCMs 
and funding levels for TCMs that are programmed in the TIP. Mr. Giles added that the TIP and 
Regional Transportation Plan do not interfere with the timely implementation of TCMs in the 
approved air quality plans. He noted that priority is given to implementation of these measures. 

Mr. Giles provided the Conformity Analysis schedule. He indicated that the documents became 
available for public review on May 22,2010. A public hearing was conducted on June 21, 2010 for 
the Draft Conformity Analysis, Draft Transportation Improvement Program, and Draft Regional 
Transportation Plan. Mr. Giles indicated that a possible recommendation from the Air Quality 
Technical Advisory Committee is being requested at this time. He commented that this item would 
go to the Management Committee on July 14,2010 and then to the Regional Council on July 28,2010 
for approval. Mr. Giles mentioned that the finding ofconformity is required byMAGprior to approval 
of the TIP and Regional Transportation Plan. He added that the 2010 MAG Conformity Analysis 
conducted on the TIP and RTP concludes that the transportation conformity requirements have been 
met and the finding ofconformity is supported. The final detennination ofconformity for the TIP and 
Regional Transportation Plan is the responsibility of the Federal Highway Administration and the 
Federal Transit Administration. 

Mr. Giles stated that a number of comments were received at the June 21,2010 public hearing. He 
added that MAG prepared a response to comments and a copy is at each place. Mr. Giles mentioned 
that one comment inquired about the data behind the Conformity Analysis. MAG responded that the 
regional emissions analysis contained in the 2010 Conformity Analysis projects the motor vehicle 
emissions for carbon monoxide; the eight-hour ozone precursors, volatile organic compounds and 
nitrogen oxides; and particulate matter (PM-IO) from implementation of the Draft FY 2011-2015 
Transportation Improvement Program and Regional Transportation Plan 2010 Update. 
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Mr. Giles stated that the Arizona Public Interest Research Group Education Fund and the Southwest 
Energy Efficient Project commented that it does not appear to their organizations that MAG accounted 
for the reduction in transit funding caused by the State Legislature's stripping of the Local 
Transportation Assistance Fund (LTAF II) in the Regional Transportation Plan Update and Confonnity 
Analysis. Mr. Giles added that MAG responded that the Regional Public Transportation Authority has 
advised MAG that several cities are currently in the process ofconducting public meetings on transit 
services due to reductions in revenues, including LTAF. Once the public process is complete in mid
July and infonnation is available on the impact to transit service, MAG anticipates that it will amend 
the TIP and Regional Transportation Plan, as may be appropriate, and prepare a new confonnity 
analysis. 

Mr. Giles noted that another person commented that 44 miles of alleys in Phoenix are being paved 
with federal funds and inquired about paving in the northwest unincorporated areas. Mr. Giles added 
that MAG responded that inFY 2012 ofthe Draft FY 2011-2015 MAG Transportation Improvement 
Program, the City of Phoenix project (PHXI2-801) is programmed for $2,009,471 in federal 
Congestion Mitigation and Air Quality Improvement (CMAQ) funds to dust proof approximately 40 
miles of alleys. In the north and northwest unincorporated part of the region, Maricopa County has 
four projects programmed for a total amount of$1 ,299,451 in CMAQ funding to pave approximately 
1.3 miles ofunpaved roads. Mr. Giles indicated that the two remaining comments and responses are 
related to a prior comment that has already been addressed in a prior response. He added that this item 
is to recommend approval ofthe Draft 2010 MAG Confonnity Analysis for the Draft FY 2011-2015 
MAG Transportation Improvement Program and Draft Regional Transportation Plan 2010 Update. 

Diane Arnst, Arizona Department ofEnvironmental Quality (ADEQ), referred to the first comment 
received at the public hearing held on June 21,2010. She noted that the citizen seemed to be confused 
on the difference between confonnity and attainment. Ms. Arnst added that the person may have been 
trying to indicate that the area was not in attainment. Brian O'Donnell, Southwest Gas Corporation, 
commented on addressing the issues around the one monitor that seems to be the problem. He 
inquired about any impacts on the submittal ofthis document. Mr. Giles responded that it would not 
be a problem. 

Dave Berry, Arizona Motor Transport Association, recommended approval ofthe Draft 2010 MAG 
Confonnity Analysis for the Draft FY 2011-2015 MAG Transportation Improvement Program and 
Draft Regional Transportation Plan 2010 Update. Gaye Knight, City ofPhoenix, seconded, and the 
motion carried unanimously. 

5. Update on Exceptional Events and MAG Five Percent Plan for PM-I0 

Lindy Bauer, MAG, provided an update on the Exceptional Events and the MAG Five Percent Plan 
for PM-l o. She stated that on May 25,2010, the EPA Region IX Administrator conducted a meeting 
in Phoenix on the review of exceptional events by EPA and the MAG Five Percent Plan for PM-l O. 
Ms. Bauer added that the EP A Region IX Administrator indicated at the meeting that EP A does not 
concur with the Arizona Department of Environmental Quality documentation for four high wind 
exceptional events at the West 43rd Avenue monitor. She noted that MAG learned at the meeting that 
EPA signed a letter to that effect on May 21,2010. Ms. Bauer stated that the four exceedances will 
count as a violation at the monitor. She indicated that no more than three exceedances are allowed at 
a monitor over a three year time period. Therefore, the region will not have its first year ofclean data 
at the monitors and there will be no attainment ofthe standard by 201 O. Ms. Bauer stated that the Five 
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Percent Plan for PM-1 0 indicated that the region would come into attainment by December 31,2010. 
She added that ifEPA would have approved one ofthose four high wind exceptional events, the region 
would have its first year of clean data at the monitors and still have a chance of attainment by 201 O. 

Ms. Bauer stated that the EPA Region IX Administrator acknowledged at the May 25,2010 meeting 
that the EPA Exceptional Events Rule has problems and said it is flawed. She added that the Western 
States Air Resources Council (WE STAR), which is composed of 15 western states, has identified 
several issues with the implementation of the rule. Ms. Bauer indicated that the states are confused 
and do not know how much documentation should be provided to EPA. She noted that a letter from 
WESTAR to EPA has been provided to Committee members in their agenda packets. Ms. Bauer 
stated that due to the region not having its first year of clean data and therefore not coming into 
attainment as stated in the Plan, EPA has indicated their intention to disapprove the MAG 2007 Five 
Percent Plan for PM-10. She noted that EPA had stated that they could not provide the timing of the 
disapproval action at the meeting since they were negotiating with the Arizona Center in the Public 
Interest on the deadline for the disapproval action. 

Ms. Bauer stated that going into the May 25,2010 meeting, EPA indicated that they were making 
progress on the exceptional events. She indicated that MAG was very surprised and disturbed at the 
meeting. The MAG Executive Director, Dennis Smith, and Ms. Bauer were prepared to discuss the 
merits of the Rio Salado Oeste Project with EPA since it has potential for a long term permanent 
stabilization solution in that area. Ms. Bauer noted that after the meeting, an email was received that 
included the May 21,2010 letter signed by the EPA Region IX Administrator and the EPA Technical 
Support Document (TSD) on the exceptional events with the rationale for why they were not 
concurring. 

Ms. Bauer stated that on June 23, 2010, EP A notified MAG that the proposed consent decree had been 
lodged in the u.S. District Court for the District of Arizona. She added that EPA and the Arizona 
Center for Law in the Public Interest have agreed to a settlement on a timetable for EPA to take action 
on the Five Percent Plan for PM-1 O. Ms. Bauer stated that according to the proposed consent decree, 
EPA will publish a notice of proposed action by September 3, 2010 and finalize the action 
by January 28, 2011. In addition, EPA will publish the proposed consent decree in the Federal 
Register. Ms. Bauer indicated that a reasonable opportunity for public comments will be provided and 
EP A will respond to the comments. She noted that potential problems could occur with the proposed 
consent decree if comments disclose facts or other considerations which indicate that the consent 
decree is inappropriate, improper, inadequate, or inconsistent with the Clean Air Act; however, ifthere 
are no comments, EP A will then move for entry of the consent decree. 

Ms. Bauer stated that EPA was originally concerned with four high wind days in 2008. She noted that 
the EPA Technical Support Document removed an April date and replaced it with the May 21 st date. 
Ms. Bauer added that it is important to note that MAG has indicated to this Committee previously that 
MAG is in agreement with the documentation provided by ADEQ and disagrees with EPA. She 
commented that additional information was prepared by the MAG consultant, Sierra Research, to 
supplement ADEQ's exceptional event documentation. Several products were produced and ADEQ 
submitted the information to the Environmental Protection Agency. 

Ms. Bauer discussed the consequences ofthe action to disapprove the Plan. She indicated that within 
30 to 90 days after final disapproval in the Federal Register, the region would enter a conformity 
freeze. This would freeze the Transportation Improvement Program and Regional Transportation Plan. 
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Ms. Bauer mentioned that only projects in the first four years of the conforming TIP and RTP could 
proceed. She added that this means no new TIPs, RTPs or projects could proceed until a new Five 
Percent Plan is submitted which fulfills the Clean Air Act requirements and EPA finds the conformity 
budget adequate. 

Ms. Bauer stated that the Clean Air Act sanctions would be imposed if the problem is not corrected 
within 18 months from disapproval action. The sanctions would include tighter controls on major 
industries. She added that if the problem is still not fixed in 24 months from disapproval action, the 
region would lose the federal highway funds. Ms. Bauer noted that $1.7 billion may be at risk in the 
Draft FY 2011-2015 MAG TIP. In addition, a federal implementation plan may be imposed. The 
imposition of highway sanctions may also trigger a conformity lapse which could impact major 
projects in the $7.3 billion Draft TIP. 

Ms. Bauer discussed the consequences for the Five Percent Plan for PM-IO. She stated that the 
emissions inventory in the current Plan is based upon a 2005 inventory. She added that since 2005, 
there has been a major downturn in the economy which has changed the mix of sources. Ms. Bauer 
indicated that Maricopa County will have the new 2008 inventory completed by June 30, 2010. She 
commented that the County previously provided the Committee with a presentation on the draft 
inventory. She indicated that additional measures may need to be added to the Plan to reduce 
emissions by five percent per year. Ms. Bauer mentioned that MAG will also need to revise the 
modeling in the Plan and three years of clean data will be necessary at the PM-IO monitors. 

Ms. Bauer stated that the data collection effort is underway in cooperation with ADEQ, Arizona State 
University (ASU), EPA, MAG and the Maricopa County Air Quality Department. Ms. Bauer added 
that the effort involves research to identify sources during high wind days in the vicinity of the West 
43rd Avenue monitor. Ms. Bauer presented a map ofthe temporary monitor locations. She noted that 
the rain has been an obstacle for the study. She indicated that the rain has resulted in stabilized soils, 
growth ofvegetation, and water in the rivers. 

Ms. Bauer discussed the next steps. She mentioned that MAG and ADEQ are thoroughly reviewing 
the EPA Teclmical Support Document on why the exceptional events are being rejected. Ms. Bauer 
stated that work also continues in the data collection plan. She commented that it is prudent to address 
the Plan issues as quickly as possible when they are identified by EPA. Ms. Bauer stated that it is 
important to still prevent violations at the monitors. She noted that there have been no exceedances 
or violations at the monitors in 2010. Ms. Bauer commented that it is important to obtain the new TIP 
and RTP conformity finding from the federal government as quickly as possible before a freeze occurs. 
She stated that MAG is also working to seek assistance from the Governor and the Congressional 
Delegation to suspend EPA's action on the Five Percent Plan for PM-lO until the flawed Exceptional 
Events Rule is fixed. In addition, MAG is also exploring a possible legal challenge. 

Ms. Bauer commented that this presentation was provided to the MAG Regional Council on May 26, 
2010. She stated that the Regional Council directed MAG staffto take recommendations to the MAG 
Regional Council Executive Committee on obtaining legal advice and suggested that MAG staffwork 
with the Governor and the Congressional Delegation to stay the action ofEPA until the policy is fixed. 
On June 21,2010, the Regional Council Executive Committee directed MAG staff to retain legal 
council and other consultants to take administrative action needed regarding the EPA nonconcurrence 
on the four exceptional events in 2008 and EPA's intent to disapprove the MAG Five Percent Plan for 
PM-IO. 
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Ms. Bauer referred to a comment made previously by Mr. O'Donnell. She stated that at the May 21, 
2010 meeting, the EPA Region IX Administrator indicated that MAG could use CMAQ funds to help 
in the vicinity of the West 43rd Avenue monitor. She indicated that the MAG Executive Director 
responded that ifthere was a project that could be done with CMAQ funds in that vicinity, it would 
have already been done. Ms. Bauer mentioned that CMAQ funds can be used for transportation 
projects that reduce emissions to help attain or maintain the standard. She also noted that CMAQ 
funding is governed by federal rules. Ms. Bauer stated that the City of Phoenix and the Maricopa 
County Department ofTransportation teamed up to pave unpaved roads and shoulders in the vicinity 
ofthe West 43rd Avenue monitor. Ms. Bauer mentioned that there are private unpaved roads in the 
area; however, public monies can not be used to pave private unpaved roads. She noted that MAG is 
not aware of any public unpaved roads that could be paved near the monitor. 

Mark Hajduk, Arizona Public Service Company, inquired if MAG will be submitting comments on 
the proposed action. Ms. Bauer responded that MAG would like to see what is included in the 
proposed action, but will likely comment. She noted that the MAG elected officials are very disturbed 
over this issue. Mr. Berry commented on the thorough list of steps that should be taken. He noted the 
importance of being aware of this issue and engaging where it is appropriate. 

Beverly Chenausky, Arizona Department ofTransportation, asked about completing the confonnity 
finding by September 3,2010, in light of the public comments and issues with LTAF funding as a 
TCM. She inquired ifthe Federal Highway Administration would want to proceed with the confonnity 
finding given the issues. Ms. Bauer responded that MAG has been in contact with Robert 0 'Loughlin, 
Federal Highway Administration. Mr. O'Loughlin has stated that it would be an appropriate course 
ofaction to evaluate changes made bythe cities once they decide how they will adjust due to the LTAF 
repeal. She noted that the changes are still unknown at this time. Ms. Bauer indicated that the analysis 
should be completed by mid-July. She indicated that MAG staffwill review the infonnation at that 
time and may need to do a redetermination ofconfonnity and remodel. She commented that this has 
been discussed with Mr. O'Loughlin and he has concurred that this is a reasonable approach. 

Jeannette Fish, Maricopa County Fann Bureau, inquired ifthe EPA letter came before the MAG study 
was complete and submitted. Ms. Bauer responded that the EPA letter was dated May 21, 2010. She 
added that the data collection effort that is currently underway is not yet completed. Ms. Bauer 
indicated that the MAG consultant provided infonnation to ADEQ prior to the letter and ADEQ has 
submitted much of this infonnation to EPA. 

Larry Person, City ofScottsdale, inquired about the status ofEPA's review ofthe six other exceptional 
events that were submitted. He asked if there is a benefit to requesting EPA's analysis for those 
exceptional events. Mr. Person mentioned the Western States Air Resources Council letter and 
inquired if the analysis on the other six exceptional events could assist with some of the issues. Ms. 
Bauer asked ifMr. Person was referring to the seven exceedances in 2009. Mr. Person responded that 
his understanding was that ADEQ submitted exceptional event documentation for ten of the eleven 
exceedances; however, EPA only provided infonnation on four ofthose exceptional events. Ms. Bauer 
referred to the EPA TSD document and indicated that EPA states that this finding does not necessarily 
mean that they agree with the rest of the exceptional events. 

Ms. Bauer stated that MAG is now very concerned with the 2009 exceedances. She noted that ADEQ 
conducted a stakeholder meeting on April 21, 2010 and indicated that all seven of the exceedances 
were high wind exceptional events. Ms. Bauer noted that some of the exceedances occurred at the 
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West 43rd Avenue monitor. She indicated that she believes ADEQ will be submitting documentation 
on the 2009 exceptional events by the end of June. She inquired about the status from ADEQ. Ms. 
Arnst responded that there is a date where the data flag has to be submitted through the air quality 
system and then more time is allowed to submit the documentation. She added that she is unsure if 
any decisions have been made since up to three years are allowed after the date of the exceptional 
event. 

Gina Grey, Western States Petroleum Association, commented on the exceptional events process and 
inquired if there is an appeals process. If no appeals process is in place, she asked about the states 
getting together to try and reform the exceptional events process. Ms. Bauer responded that through 
the lodging of the consent decree, MAG has learned that EPA will be publishing the timing of their 
action in the Federal Register and at that time there will be the opportunity to comment. She 
mentioned that on September 3, 2010, EPA would propose action on the Plan which provides another 
opportunity to comment. Ms. Bauer noted that MAG is in the exploratory stages on legal courses of 
action. 

Mr. Hajduk inquired about EPA making a decision on only four of the exceptional events submitted. 
Ms. Bauer responded that EPA focused on four since they had concerns with those four exceptional 
events. She added that the EPA TSD indicates that although EP A only submitted documentation on 
those four exceedances, it does not necessarily mean that they agree with the rest of the exceptional 
events that were submitted. Mr. Hajduk inquired if there is potential for more information to be 
provided on the other exceptional events by the notice date. Ms. Bauer responded that she was only 
aware of what was provided in the Technical Support Document. Mr. Hajduk commented that it 
appeared as ifEPA only reviewed four ofthe exceedances, just enough, and then stopped their review. 
He expressed concerns about having the rest of the exceedances turn into violations. Ms. Bauer 
responded that MAG shares the same concerns. She added that the language used in the TSD provides 
EPA with the opportunity to disagree with the documentation for the remaining exceptional events. 

Mr. Kamps inquired ifEPA can fight the consent decree. He asked ifthis was a binding document on 
EP A to move forward with the September 3, 2010 and January 28, 2011 dates. Ms. Bauer responded 
that the Center for Law in the Public Interest sued EPA for failure to take action on the Plan under the 
timelines provided by the Clean Air Act. She stated that EPA and the Center for Law in the Public 
Interest have been negotiating and have agreed to those dates. Ms. Bauer mentioned that EPA has 
indicated to the courts that a settlement has been reached; however, do not go final with it since a 
public review process will be conducted. Mr. Kamps inquired about the dates and the final 
disapproval of the Plan. Ms. Bauer responded that a clear date was not provided at the meeting held 
on May 25,2010; however, on June 23, 2010, EPA provided the timing of the action. She indicated 
that ifEPA had approved the four exceptional events, the region would have had the first year ofclean 
data and be on our way of attaining the standard. Ms. Bauer added that EPA is stating that they are 
disapproving the Plan since the region will not be attaining the standard in 2010 as indicated in the 
Plan. 

Ms. Arnst referred to earlier comments made by Ms. Grey and mentioned the Western States Air 
Resources Council letter. She stated that the letter represents 15 western states that are working 
together. Ms. Arnst noted that the letter is requesting specific revisions to the rule. She mentioned 
Imperial County and indicated that several districts in California have had nonconcurrences from EPA. 
Ms. Arnst stated that typically ifthere is final action by the administrator, there could be a petition for 
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reconsideration. She added that it is unclear ofhow this process works with exceptional events until 
there is something in the Federal Register. 

Mr. Kukino inquired about the percent of safety projects in the TIP since they may be exempt. Ms. 
Bauer responded that she was unsure ofthe percent ofsafety proj ects in the TIP. She added that MAG 
would have to go through a protocol. Ms. Bauer noted that the first step is to apply the loss offederal 
highway funds. She stated that mass transit, safety projects, and air quality projects are exempt from 
the loss of the federal highway funds. The next step would be to apply the conformity lapse that 
applies to regionally significant projects regardless offunding. Ms. Bauer added that the list includes 
different types of projects that are exempt. Ms. Bauer noted that this is why MAG has provided the 
total dollar amounts in the TIP at this point in time. 

Mr. Kamps inquired ifwe are waiting for the ASU study at the monitor to get new information on what 
controls would be effective to reduce the exceedances in that vicinity. Ms. Bauer responded that the 
study is looking at high wind conditions. Mr. Kamps mentioned the rainy conditions in the Valley and 
inquired ifthere will be time to complete the study by January 28, 2011 to make appropriate decisions 
based on the disapproval. Ms. Bauer responded that MAG is concerned with the timing. She added 
that EPA is moving on a fast track and MAG is concerned that the study may not be completed in time. 
Ms. Bauer noted that the study was originally scheduled to be completed on May 1, 201 0 and then in 
July. She stated that the rain has been a major obstacle for the study. 

Ms. Bauer mentioned that the Five Percent Plan for PM -10 was necessary due to the region exceeding 
the standard in 2005. She indicated that those exceedances were during stagnant conditions with 
minimal wind and an extensive period of drought. Since the Plan was submitted, the region has not 
had any violations during stagnant conditions. Ms. Bauer commented that the data collection effort 
is being conducted to look at the high wind events. She stated that she agrees with Mr. Kamps that 
timing is a concern. Mr. Kamps expressed concern with moving forward with the Plan 
after January 28,2011 to satisfy the strict timeline from the Clean Air Act without the appropriate 
information. Ms. Bauer stated that MAG hoped the study would yield insight into what happens 
during high wind times. She commented that the study will likely not be completed 
by September 3, 2010. Ms. Bauer noted that the right conditions are needed for the study. 

Ms. Arnst discussed the comments from Greg Nudd, EPA, that were made during the technical 
committee meetings. She stated that he keeps redirecting the group to two things in the Plan, the 
attainment demonstration and the demonstration of the five percent reduction for three years. Ms. 
Arnst indicated that it appears that as long as EPA agrees with the five percent per year part ofit, based 
on the new reduced emissions inventory, that part could be approved even if they do not agree with 
the attainment demonstration right away. Ms. Arnst added that ifEPA agrees with the five percent per 
year reductions, then perhaps the conformity freeze will lift. She suggested that clarity on this issue 
be requested in writing. Ms. Arnst commented on completing the study so the next control strategy 
is the final one. 

Ms. Bauer commented on the statements made by EPA at the Five Percent Committee meeting. She 
mentioned that the five percent reduction in emissions drives the conformity budgets. 

6. CMAO Methodologies 

Cathy Arthur, MAG, provided a presentation on the CMAQ Methodologies. She noted that changes 
will be made to the methodologies in the coming months. Another update could be provided to the 
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Committee at that time. Ms. Arthur stated that the CMAQ process has been around for nearly twenty 
years. She added that CMAQ was last authorized by the Safe, Accountable, Flexible, Efficient 
Transportation Equity Act, A Legacy for Users (SAFETEA-LU), which was the last reauthorization 
act from Congress. Ms. Arthur noted that the CMAQ Program is currently operating under continuing 
resolutions. She indicated that it is unknown whether CMAQ will survive the new reauthorization. 

Ms. Arthur mentioned that the CMAQ process is done at the federal level and the states receive 
apportionments using a complex formula based on the U.S. Census population. She noted that the 
program is currently operating with a ten year old census which will soon be updated. Ms. Arthur 
added that the apportionment formula also considers nonattainment status. She indicated that benefits 
are given to areas that are nonattainment or maintenance for ozone or carbon monoxide. Ms. Arthur 
mentioned that PM-lOis not considered in the apportionment formula. 

Ms. Arthur discussed the basis for apportionment. She stated that each state receives a minimum of 
0.5 percent of total annual apportionment of federal CMAQ funds regardless ofnon attainment area 
status within the states. She added that the CMAQ funds are spread out so air quality work is 
conducted in all states, including states that do not have an air quality problem. Ms. Arthur indicated 
that SAFETEA-LU also ensures that the states receive 90 percent oftheir estimated tax contributions 
to the Highway Trust Fund. She noted that this balancing act is done across all types offederal funds. 
Ms. Arthur indicated that the apportionment for Arizona is based on a formula that gives extra benefit 
to this area since it is a maintenance area for carbon monoxide and a nonattainment area for ozone. 
She commented that the MAG region is the only area in Arizona that is used in the formula. Ms. 
Arthur stated that the region received approximately $50 million in the apportionment for FY 2010; 
however, the obligation authority limits the region to using 93.5 percent ofthe apportionment funds. 
She noted that all of the CMAQ funds that the State ofArizona receives comes to the MAG region 
through ADOT. 

Ms. Arthur discussed potential changes to CMAQ in the future. She mentioned the unknowns in a 
new federal transportation reauthorization bill for FY 2010 and beyond. Ms. Arthur added that a new 
ozone standard will be issued by EPA in August 2010. She indicated that the new standard will 
include more nonattaimnent areas for ozone which means that there will be more competition for 
funds. Ms. Arthur noted that it is unknown whether the CMAQ funds will be increased to 
accommodate that competition. She commented that there will also be higher population levels from 
the 2010 U.S. Census which will help to increase the apportionment of funds to Arizona. However, 
the Arizona tax revenues are down, which is another factor. 

Ms. Arthur discussed changes made to the CMAQ Program by SAFETEA-LU. She added that the 
latest reauthorization was over five years ago. Ms. Arthur indicated that SAFETEA-LU emphasized 
the funding ofdiesel retrofits ifthese projects were submitted. She mentioned that SAFETEA-LU also 
includes discussion on cost effective projects from an air quality standpoint. In addition, there is a 
savings clause in SAFETEA-LU which states that it is not intended to disturb the existing authorities 
and roles of governmental agencies in making final project selections. 

Ms. Arthur stated that projects that are eligible for CMAQ funding must reduce transportation-related 
pollutants. Although the apportionments are not based on PM-10, it is still a pollutant for which 
reductions can be shown and projects that reduce PM-10 are eligible for CMAQ funding. She noted 
the importance of this since there are paving projects that only reduce PM-l O. Ms. Arthur indicated 
that the projects must come from a conforming TIP in order to be funded with CMAQ funds. She 
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presented additional criteria for CMAQ funding. Ms. Arthur provided examples ofproj ects that are 
funded with CMAQ and added that many ofthe projects support transportation control measures. Ms. 
Arthur commented that nontraditional projects such as pilot projects are still transportation related 
projects that can be funded by CMAQ. She presented examples of projects that are not eligible for 
CMAQ funding, which include routine maintenance of transit and highways. 

Ms. Arthur discussed the documentation to be submitted by agencies that are interested in receiving 
funding for CMAQ projects. She commented that the emphasis is on quantifying the benefit and the 
methodologies have been developed in an attempt to meet that guidance. Ms. Arthur added that the 
last methodologies were developed in April 2009 . She noted that the current version is on the website. 
Ms. Arthur added that an update to the methodologies will be developed and the goal is to have the 
new set out by September 2010. 

Ms. Arthur commented on how the CMAQ methodologies are used. She indicated that in a typical 
year, the MAG CMAQ methodologies are applied to evaluate eligible projects proposed for the last 
year ofthe TIP and projects proposed for Fiscal Y ear-End Closeout funds. Ms. Arthur mentioned that 
the PM -10 certified street sweepers and the paving projects are evaluated separately. In addition, 
MAG reports annually the emission reductions associated with proj ects that were funded with CMAQ 
in the previous year to the Federal Highway Administration. Ms. Arthur also presented the types of 
projects that are documented in the April 16, 2009 methodologies including variables used to calculate 
emission reductions. 

Ms. Arthur stated that in 2008, MAG hired Sierra Research to compare MAG's CMAQ methodologies 
with those used in other western communities to help identify ifthe MAG methodologies need to be 
improved. She added that Sierra Research determined that the methodologies used by MAG are, in 
general, superior to others in the surveyed western communities. 

Ms. Arthur mentioned the revisions made to the April 2009 methodologies. She commented that 
MAG will need to revise the methodologies again in 2010. Ms. Arthur indicated that one ofthe major 
updates will be incorporating MOVES2010 emission rates. She noted that the emission rates have 
changed considerably from MOBILE6. Ms. Arthur added that NOx and PM-10 emissions will be 
double what they were with MOBILE6 and this needs to be reflected in the new methodologies. 

Ms. Arthur indicated that MAG contracted with Lee Engineering and the Texas Transportation 
Institute (TTl) to update the ITS methodology. She added that the project is in its final phase and 
MAG expects to have the final report by July 1,2010. Ms. Arthur commented that MAG will use the 
new TTI approach and integrate it into the new methodologies. In addition, MAG conducted the 2008 
Household Travel Survey and as a result, some data assumptions could also change. Ms. Arthur noted 
that MAG will hold a workshop on the 201 0 CMAQ methodologies. She added that the workshop will 
provide more detail on specific methodologies. 

Ms. Arthur discussed the emissions benefit calculation. She stated that MAG is currently using the 
MOBILE6 model until the methodology is updated. Ms. Arthur commented that AP-42 is used for 
reentrained dust. She indicated that MAG calculates emission rates for the first year that the project 
is implemented. Ms. Arthur added that some projects take longer to implement than others, which 
means there are different years for different projects. 

Ms. Arthur commented that seasonal adjustments are applied when calculating cost-effectiveness. She 
added that the emission rate for carbon monoxide is divided by four to represent the three-month 
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winter season. Ms. Arthur indicated that the total organic gases (TOG) and NOx emission rates are 
divided by two to reflect a six-month ozone season. She mentioned that PM-to is not adjusted 
seasonally since violations can occur at any time of the year. 

Ms. Arthur commented on priority weights with regard to the cost-effectiveness calculation. She 
stated that in the April 2009 CMAQ methodologies, MAG doubled the weight for ozone precursors 
since a more stringent eight hour ozone standard was going to be imposed. She noted that at that time, 
the exact standard was unknown. Ms. Arthur indicated that the weight for carbon monoxide is zero 
since the standard has been attained and the monitored concentrations continue to fall. She stated that 
MAG has a CMAQ spreadsheet model that calculates CO, TOG, NOx and PM-l0 emission reductions. 
Ms. Arthur added that the spreadsheet model uses a three percent discount rate and converts to annual 
emission reductions in order to obtain the cost-effectiveness (in dollars per metric ton). Ms. Arthur 
mentioned that the prioritized list is ranked in the order ofdollars per metric ton reduced. She noted 
that approximately 40 to 50 projects are typically evaluated for CMAQ funding and there is very little 
time for turnaround. 

Ms. Arthur presented example projects that are in the current April 16, 2009 methodologies. She noted 
that MAG has developed a cost-effectiveness for each project to show a general order ofthe projects. 
Ms. Arthur stated that the street sweepers and the pave road projects will typically be at the top ofthe 
list, while the park and ride lot projects are toward the middle ofthe list. She added that the air quality 
programs are also near the top of the list; however, ITS and intersection improvement projects are 
usually near the bottom ofthe list. Ms. Arthur indicated that the bicycle and pedestrian projects are 
also near the bottom ofthe list unless a shoulder paving component is included with the project. She 
mentioned that she is currently receiving input on the methodologies. Ms. Arthur noted that the 
BicyclelPedestrian Committee has already provided input. Any modifications will then be made to 
the draft methodologies for everyone to review. Ms. Arthur mentioned that the Committee may 
contact her with any input on the methodologies or address it at the workshop. 

Ms. Arnst commented on MAG working with Lee Engineering and TTL She referenced page two of 
the methodologies where Sierra Research mentions the TTl methods and that they were also used to 
quantify control measures for the Texas State Implementation Plans (SIPs). Ms. Arnst mentioned the 
footnote which indicates that there is not enough time to quantify to that level in the application 
process due to a two-week timeframe for the evaluation. She added that it appears at year end, over 
the course of the project, especially since an extra five percent has to be quantified, we would want 
the methodologies to quantify to that level. Ms. Arnst inquired ifMAG's goal is to work with TTl on 
that issue. Ms. Arthur responded yes and that is why they were chosen. She added that TTl was on 
an on-call contract list as a subconsultant to Lee Engineering. Ms. Arthur indicated that MAG wanted 
the expertise ofTTl since they developed the Texas SIP methodologies. She mentioned that TTl has 
recommended that MAG group the projects according to the architecture in the ITS plan. She 
indicated that this would provide a feel for all projects that support an outcome for a particular city. 
Ms. Arthur noted that this approach has never been done in this region. She stated that this approach 
is better since it will provide the result for all of the projects over time and quantify them in that 
context. Ms. Arthur commented that TTl has recommended that MAG hold offon using some ofthe 
new equations since another MAG study is being conducted that will provide local parameters. This 
study should be completed in the summer of2011. 

Ms. Arnst inquired about the two-week timeframe. She mentioned the meetings on the Federal Fund 
Programming Principles and added that Eric Anderson, MAG, spoke about moving the application 
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time back one week to allow more time for MAG staffreview. She asked if this option is still being 
considered. Ms. Arthur responded that the methodologies are used in five different ways. She added 
that MAG shifted the deadline to allow more time for MAG staff review on projects that are added to 
the last year of the TIP. Ms. Arthur indicated that time constraints will still occur with the other 
applications. Mr. Kukino thanked MAG staff for the incredible amount of work on the CMAQ 
methodologies. He added that this presentation provides him with more confidence on the analysis 
behind the CMAQ evaluations. 

7. Lawsuit Filed Against the State for the Repeal ofthe Lottery Funds for the Transit 

Ms. Bauer discussed the lawsuit filed against the state for the repeal of the lottery funds for transit. 
She stated that on June 14,2010, the Center for Law in the Public Interest filed a lawsuit against the 
State ofArizona for the repeal ofthe deposit oflottery funds into the Local Transportation Assistance 
Fund. Ms. Bauer added that the lawsuit was filed in the U. S. District Court for the District ofArizona. 
The Center is contending that the repeal violates one of the emission control measures in the Air 
Quality Plans for carbon monoxide and PM-l O. Ms. Bauer indicated that the Center for Law in the 
Public Interest is requesting that the Court order the state to reinstate the monies. 

8. Call for Future Agenda Items 

Mr. Kukino announced that the next meeting of the Committee has been tentatively scheduled for 
Thursday, July 29, 2010 at 1 :30 p.m. With no further comments, the meeting was adjourned at 
2:44p.m. 
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I I Agenda Item #4 

Project Change Request 



I Agenda Item #5 

1110 WestWashingmn Street • Phoenix, Arizona 85007 • azdeq.gov 


DATE: July 6, 2010 

CONTACT: Mark Shaffer, Director of Communications, (602) 771-2215 (0); 


(480) 433-9551 (cell) 

EPA Failed to Adequately Consider ADEQ's Scientific 
Research in Aftermath of Dust-Storm Air-Quality Exceedances 

PHOENIX (July 6, 2010) - The U.S. Environmental Protection Agency failed to 
adequately consider the Arizona Department of Environmental Quality's scientific 
research in concluding that dust storms were not to blame for four air-pollution 
exceedances during 2008 at a monitoring station near 43rd Avenue and Broadway Road. 

In a letter from ADEQ Director Benjamin H. Grumbles to EPA Region 9 Administrator 
Jared Blumenfeld, the state's environmental regulatory agency also noted that the EPA is 
not consistent with its own rules for determining whether air quality violations are caused 
by man or nature and is also not consistent in its analysis ofArizona's data and earlier 
analyses done within the San Joaquin Valley of California. 

EPA in May denied ADEQ's request to classify several Maricopa County air quality 
violations related to dust as being the result ofuncontrollable natural events. EPA's 
denial could lead to the disapproval ofan air quality plan designed to reduce dust 
emissions in Maricopa County until EPA standards are achieved. A final disapproval of 
the air quality plan could result in sanctions, potentially putting billions ofdollars of 
federal highway funding at risk in Arizona. 

"The EPA analysis was incomplete and gave short shrift to our scientific research," 
Director Grumbles said. "EPA's analysis also was not shared with ADEQ or other local 
authorities prior to the announcement of its decision. ADEQ is seeking an opportunity to 
find common ground with EPA on the scientific and technical differences." 

Grumbles noted in his letter that the EPA's preamble for its exceptional events rule 
indicated that the federal agency will work cooperatively with states, tribes and local 
agencies, a process that was not followed in Arizona's case. 

To receive press releases by email: http://www.azdeq.gov/subscribc.html 

Follow ADEQ on Facebook: http://www.facebook.cqm/azdeq 


Follow ADEQ on Twitter: http://twitter.com/ArizonaDEQ 
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EPA may not be able to consider your 
comment. 

Use of the http://www.regulations.gov 
Web site to submit comments to EPA 
electronically is EPA's preferred method 
for receiving comments. The electronic 
public docket system is an "anonymous 
access" system, which means EPA will 
not know your identity, e-mail address, 
or other contact information unless you 
provide it in the body of your comment. 
In contrast to EPA's electronic public 
docket, EPA's electronic mail (e-mail) 
system is not an "anonymous access" 
system. If you send an e-mail comment 
directly to the Docket without going 
through http://www.regulations.gov, 
your e-mail address is automatically 
captured and included as part of the 
comment that is placed in the official 
public docket, and made available in 
EPA's electronic public docket. 

Dated: June 28, 2010. 
Kevin W. McLean, 
ActingAssoCiate General Counsel. 
[FR Doc. 2010-16173 Filed 7-1-10; 8:45 amI 
BILLING CODE 656CHiO-P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[FRL-9170-9] 

Proposed Consent Decree, Clean Air 
Act Citizen Suit 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice ofProposed Consent 
Decree; Request for Public Comment. 

SUMMARY: In accordance with section 
113(g) of the Clean Air Act, as amended 
(CAA), 42 U.S.C. 7413(g), notice is 
hereby given of a proposed consent 
decree, to address a lawsuit filed by 
Sandra L. Bahr, Diane E. Brown and 
David Matusow, Bahr, et a1. v. Jackson, 
No. CV 09-2511-PHX-MHM (D. Ariz.). 
Plaintiffs filed a deadline suit to compel 
the Administrator to take final action 
under section 110(k)(2) of the CAA on 
the "MAG 2007 Five Percent Plan for 
PM-I0 for the Maricopa County 
Nonattainment Area," Maricopa 
Association of Governments, 2007 (the 
5% Plan), a State implementation plan 
(SIP) revision submitted to the U.S. 
Environmental Protection Agency (EPA 
or Agency) in December 2007 by the 
State of Arizona pursuant to section 
189(d) of the CAA. The proposed 
consent decree establishes deadlines for 
EPA action on the 5% Plan. 
DATES: Written comments on ilie 
proposed consent decree must be 
received by August 2, 2010 

ADDRESSES: Submit your comments, 
identified by Docket ID number EPA
HQ-OGC-2010-0428, online at http:// 
www.regulations.gov(EPA's preferred 
method); bye-mail to 
oei.docket@epa.gov; mailed to EPA 
Docket Center, Environmental 
Protection Agency, Mailcode: 2822T, 
1200 Pennsylvania Ave., NW., 
Washington, DC 20460-0001; or by 
hand delivery or courier to EPA Docket 
Center, EPA West, Room 3334, 1301 
Constitution Ave., NW., Washington, 
DC, between 8:30 a.m. and 4:30 p.m. 
Monday through Friday, excluding legal 
holidays. Comments on a disk or CD
ROM should be formatted in Word or 
ASCII file, avoiding the use of special 
characters and any form of encryption, 
and may be mailed to the mailing 
address above. 
FOR FURTHER INFORMATION CONTACT: 
Geoffrey L. Wilcox. Air and Radiation 
Law Office (2344A); Office of General 
Counsel, U.S. Environmental Protection 
Agency, 1200 Pennsylvania Ave., NW., 
Washington, DC 20460; telephone: (202) 
564-5601; fax number (202) 564-5603; 
e-mail address: wilcox.geoffrey@epa.gov. 
SUPPLEMENTARY INFORMAnON: 

I. Additional Information About the 
Proposed Consent Decree 

The proposed consent decree would 
resolve a lawsuit seeking to compel 
action by the Administrator to take final 
action under section 110(k)(2) ofilie 
CAA on ilie 5% Plan submitted by the 
State of Arizona to EPA as revisions to 
the SIP for the Maricopa County serious 
PM-io nonattainment area as required 
by section 189(d) of the CAA. 

The proposed consent decree requires 
EPA to sign for publication in the 
Federal Register no later than 
September 3,2010, a notice of the 
Agency's proposed action on the 5 % 
Plan pursuant to section 110(k) of the 
CAA and sign for publication in ilie 
Federal Register by January 28, 2011, a 
notice of the Agency's final action on 
ilie 5% Plan pursuant to section 110(k). 
If EPA fulfills its obligations, Plaintiffs 
have agreed to dismiss this suit without 
prejudice. 

For a period of thirty (30) days 
following the date of publication of this 
notice, the Agency will accept written 
comments relating to the proposed 
consent decree from persons who were 
not named as parties or intervenors to 
the litigation in question. EPA or ilie 
Department of Justice may withdraw or 
withhold consent to the proposed 
consent decree if the comments disclose 
facts or considerations that indicate that 
such consent is inappropriate, 
improper, inadequate, or inconsistent 

with the requirements of ilie CAA. 
Unless EPA or the Department of Justice 
determines, based on any comment 
submitted, that consent to this consent 
decree should be wiilidrawn, ilie terms 
of the decree will be affirmed. 

II. Additional Information About 
Commenting on the Proposed Consent 
Decree 

A. How can I get a copy of the consent 

decree? 


The official public docket for this 
action (identified by Docket ill No. 
EPA-HQ-OGC-2010-0428) contains a 
copy of the proposed consent decree. 
The official public docket is available 
for public viewing at the Office of 
Environmental Information (OEI) Docket 
in the EPA Docket Center, EPA West, 
Room 3334, 1301 Constitution Ave., 
NW., Washington, DC. The EPA Docket 
Center Public Reading Room is open 
from 8:30 a.m. to 4:30 p.m., Monday 
through Friday, excluding legal 
holidays. The telephone number for the 
Public Reading Room is (202) 566-1744, 
and the telephone number for the OEI 
Docket is (202) 566-1752. 

An electronic version of the public 
docket is available through http:// 
www.regulations.gov. You may use the 
http://www.regulations.govto submit or 
view public comments, access the index 
listing of the contents of the official 
public docket, and to access those 
documents in the public docket that are 
available electronically. Once in the 
system, key in the appropriate docket 
identification number then select 
"search". 

It is important to note that EPA's 
policy is that public comments, wheilier 
submitted electronically or on paper, 
will be made available for public 
viewing online at http:// 
www.regulations.govwithout change, 
unless the comment contains 
copyrighted material, CBI, or other 
information whose disclosure is 
restricted by statute. Information 
claimed as CBr and other information 
whose disclosure is restricted by statute 
is not included in the official public 
docket or in the electronic public 
docket. EPA's policy is that copyrighted 
material, including copyrighted material 
contained in a public comment, will not 
be placed in EPA's electronic public 
docket but will be available only in 
printed, paper form in the official public 
docket. Although not all docket 
materials may be available 
electronically, you may still access any 
ofthe publicly available docket 
materials through the EPA Docket 
Center. 

www.regulations.govwithout
http://www.regulations.govto
http:www.regulations.gov
mailto:wilcox.geoffrey@epa.gov
mailto:oei.docket@epa.gov
www.regulations.gov(EPA's
http:http://www.regulations.gov
http:http://www.regulations.gov
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B. How and to whom do I submit 

comments? 


You may submit comments as 
provided in the ADDRESSES section. 
Please ensure that your comments are 
submitted within the specified comment 
period. Comments received after the 
close of the comment period will be 
marked "late." EPA is not required to 
consider these late comments. 

If you submit an electronic comment, 
EPA recommends that you include your 
name, mailing address, and an e-mail 
address or other contact information in 
the body of your comment and with any 
disk or CD ROM you submit. This 
ensures that you can be identified as the 
submitter ofthe comment and allows 
EPA to contact you in case EPA cannot 
read your comment due to technical 
difficulties or needs further information 
on the substance of your comment. Any 
identifying or contact information 
provided in the body of a comment will 
be included as part of the comment that 
is placed in the official public docket, 
and made available in EPA's electronic 
public docket. If EPA cannot read your 
comment due to technical difficulties 
and cannot contact you for clarification, 
EPA may not be able to consider your 
comment. 

Use of the http://www.regulations.gov 
Web site to submit comments to EPA 
electronically is EPA's preferred method 
for receiving comments. The electronic 
public docket system is an "anonymous 
access" system, which means EPAwill 
not know your identity, e-mail address, 
or other contact information unless you 
provide it in the body of your comment. 
In contrast to EPA's electronic public 
docket, EPA's electronic mail (e-mail) 
system is not an "anonymous access" 
system. Ifyou send an e-mail comment 
directly to the Docket without going 
through http://www.regulations.gov, 
your e-mail address is automatically 
captured and included as part of the 
comment that is placed in the official 
public docket, and made available in 
EPA's electronic public docket. 

Dated: June 28, 2010. 

Kevin W. Mclean, 
ActingAssociate General Counsel. 
[FRDoc. 2010-16172 Filed 7-1-10; 8:45 am] 

BILLING CODE 656O-5O-P 

ENVIRONMENTAL PROTECTION 
AGENCY 

EPA-HO-OPP-201<H1118; FRL-8829-1 

Registration Review; Biopesticide 
Dockets Opened for Review and 
Comment 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: EPA has established 

registration review dockets for the 

pesticides listed in the table in Unit 

m.A. of this notice. With this document, 
EPA is opening the public comment 
period for these registration reviews. 
Registration review is EPA's periodic 
review of pesticide registrations to 
ensure that each pesticide continues to 
satisfy the statutory standard for 
registration, that is, the pesticide can 
perform its intended function without 
unreasonable adverse effects on human 
health or the environment. Registration 
review dockets contain information that 
will assist the public in understanding 
the types of information and issues that 
the Agency may consider during the 
course of registration reviews. Through 
this program, EPA is ensuring that each 
pesticide's registration is based on 
current scientific and other knowledge, 
including its effects on human health 
and the environment. 
DATES: Comments must be received on 
or before August 31, 2010. 
ADDRESSES: Submit your comments 
identified by the docket identification 
(ID) number for the specific pesticide of 
interest provided in the table in Unit 
m.A. of this notice, by one of the 
following methods: 

• Federal eRulemaking Portal: http:// 
www.regulations.gov. Follow the on-line 
instructions for submitting comments. 

• Mail: Office of Pesticide Programs 
(OPP) Regulatory Public Docket (7502P), 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460-0001. 

• Delivery. OPP Regulatory Public 
Docket (7502P), Environmental 
Protection Agency, Rm. S-4400, One 
Potomac Yard (South Bldg.), 2777 S. 
Crystal Dr., Arlington, VA Deliveries 
are only accepted during the Docket 
Facility's normal hours of operation 
(8:30 a.m. to 4 p.m., Monday through 
Friday, excluding legal holidays). 
Special arrangements should be made 
for deliveries of boxed information. The 
Docket Facility's telephone number is 
(703) 305-5805. 

Instructions: Direct your comments to 
the docket ill numbers listed in the table 
in Unit lILA. for the pesticides you are 

commenting on. EPA's policy is that all 
comments received will be included in 
the docket without change and may be 
made available on-line at http:// 
www.regulations.gov, including any 
personal information provided, unless 
the comment includes information 
claimed to be Confidential Business 
Information (CBI) or other information 
whose disclosure is restricted by statute. 
Do not submit information that you 
consider to be CBI or otherwise 
protected through regulations.gov or e
mail. The regulations.gov website is an 
"anonymous access" system, which 
means EPA will not know your identity 
or contact information unless you 
provide it in the body of your comment. 
If you send an e-mail comment directly 
to EPA without going through 
regulations.gov, your e-mail address 
will be automatically captured and 
included as part ofthe comment that is 
placed in the docket and made available 
on the Internet. Ifyou submit an 
electronic comment, EPA recommends 
that you include your name and other 
contact information in the body of your 
comment and with any disk or CD-ROM 
you submit. If EPA cannot read your 
comment due to technical difficulties 
and cannot contact you for clarification, 
EPA may not be able to consider your 
comment. Electronic files should avoid 
the use of special characters, any form 
of encryption, and be free of any defects 
or viruses. 

Docket: All documents in the docket 
are listed in the docket index available 
at http://www.regulations.gov. Although 
listed in the index, some information is 
not publicly available, e.g., CBI or other 
information whose disclosure is 
restricted by statute. Certain other 
material, such as copyrighted material, 
is not placed on the Internet and will be 
publicly available only in hard copy 
form. Publicly available docket 
materials are available either in the 
electronic docket at http:// 
www.regulations.gov, or, if only 
available in hard copy, at the OPP 
Regulatory Public Docket in Rm. S
4400, One Potomac Yard (South Bldg.), 
2777 S. Crystal Dr., Arlington, VA. The 
hours of operation of this Docket 
Facility are from 8:30 a.m. to 4 p.m., 
Monday through Friday, excluding legal 
holidays. The Docket Facility's 
telephone number is (703) 305-5805. 
FOR FURTHER INFORMATION CONTACT: For 
pesticide specific information contact: 
The Regulatory Action Leader (RAL) 
identified in the table in Unit lILA. for 
the pesticide of interest. 

For general information contact: 
Kevin Costello, Pesticide Re-evaluation 
Division (7508P), Office of Pesticide 

http:www.regulations.gov
http:http://www.regulations.gov
http:regulations.gov
http:regulations.gov
http:regulations.gov
http:www.regulations.gov
http:www.regulations.gov
http:http://www.regulations.gov
http:http://www.regulations.gov
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IGNACIA S. MORENO 
Assistant Attorney General 
Environment and Natural Resources Division 

ROCHELLE L. RUSSELL 
Trial Attorney 
United States Department of Justice 
Environment and Natural Resources Division 
Environmental Defense Section 
301 Howard Street, Suite 1050 
San Francisco, CA 94105 
Telephone: (415) 744-6566 
Fax: (415) 744-6476 
Email: rochelle.russell@usdoj.gov 

IN THE UNITED STATES DISTRICT COURT 


FOR THE DISTRICT OF ARIZONA [PHOENIX DIVISION] 


SANDRA L. BAHR, DIANE E. BROWN, CV 09-2511-PHX-MHM 
and DAVID MATUSOW, 

Plaintiffs, CONSENT DECREE 

v. 

LISA JACKSON, in her official capacity as 
Administrator of the United States 
Environmental Protection Agency, and the 
UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY, 

Defendants. 

CONSENT DECREE CV 09-2S11-PHX-MHM 

mailto:rochelle.russell@usdoj.gov
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WHEREAS, on December 2,2009, Plaintiffs Sandra L. Bahr, Diane E. Brown, 

and David Matusow filed the complaint in the above-captioned matter against Defendants 

Lisa Jackson, in her official capacity as Administrator of the United States Environmental 

Protection Agency, and the United States Environmental Protection Agency (collectively, 

"EPA"), alleging that EPA has failed to undertake a certain nondiscretionary duty under 

the Clean Air Act ("CAA"), 42 U.S.C. §§ 7401-7671q, and that such alleged failure is 

actionable under section 304(a)(2) of the CAA, 42 U.S.C. § 7604(a)(2); 

WHEREAS, section 110(a)(1) of the CAA, 42 U.S.C. § 7410(a)(I), requires States 

to adopt and submit to EPA for review state implementation plans ("SIPs"), which 

establish specific control measures and other requirements that apply to particular sources 

of air pollution within a State and are designed to attain, maintain, and enforce National 

Ambient Air Quality Standards established by EPA that specify the maximum permissible 

concentrations for those pollutants in the ambient air, see 42 U.S.C. §§ 7408, 7409; 

WHEREAS, section 189(d) of the CAA, 42 U.S.C. § 7513a(d), requires States to 

adopt and submit to EPA SIP revisions to meet specific additional requirements for 

serious PM -10 non attainment areas that have failed to meet the standard by the applicable 

attainment date; 

WHEREAS, section 110(k) of the CAA, 42 U.S.C. § 7410(k), sets forth the 

process by which EPA is to review SIP submissions, including SIP revisions; 

WHEREAS, Plaintiffs' complaint alleges that EPA has a nondiscretionary duty to 

act on SIP submissions and revisions submitted to EPA within the time lines set forth in 

section 110(k)(2) of the CAA, 42 U.S.C. § 7410(k)(2); 

WHEREAS, Plaintiffs' complaint alleges that EPA has failed to take timely action 

under CAA section 110(k)(2) on the "MAG 2007 Five Percent Plan for PM-I0 for the 

Maricopa County N onattainment Area," Maricopa Association of Governments, 2007 

(the "5% Plan"), a SIP revision submitted to EPA in December 2007 by the State of 

Arizona pursuant to section 189(d); 

WHEREAS, Plaintiffs' complaint seeks an order from this Court directing EPA to 

CONSENT DECREE - 1 - CV 09-2S11-PHX-MHM 
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either approve or disapprove, in whole or in part, the 5% Plan on a specific timetable; 

WHEREAS, the parties have agreed to a settlement of this action without 

admission of any issue of fact or law; 

WHEREAS, the parties, by entering into this Consent Decree, do not waive or 

limit any claim or defense, on any grounds, related to any final EPA action; 

WHEREAS, the parties consider this Consent Decree to be an adequate and 

equitable resolution of all of the claims in this matter; 

WHEREAS, it is in the interest of the public, the parties, and judicial economy to 

resolve this matter without protracted litigation; 

WHEREAS, the parties agree that this Court has jurisdiction over this matter 

pursuant to the citizen suit provision in section 304(a)(2) of the CAA and that venue lies 

in the District of Arizona; 

WHEREAS, the Court, by entering this Consent Decree, finds that the Consent 

Decree is fair, reasonable, in the public interest, and consistent with the CAA; 

NOW THEREFORE, before the taking of testimony, without trial or determination 

of any issue of fact or law, and upon the consent of the parties, it is hereby ordered, 

adjudged and decreed that: 

1. 	 EP A shall sign for publication in the Federal Register: 

(a) 	 no later than September 3, 2010, a notice of the Agency's proposed 

action on the 5% Plan pursuant to section 110(k) of the CAA. Once 

signed, EPA shall deliver the notice to the Office of the Federal 

Register for publication; and 

(b) 	 no later than January 28,2011, a notice of the Agency's final action 

on the 5% Plan pursuant to section 110(k) of the CAA. Once signed, 

EPA shall deliver the notice to the Office of the Federal Register for 

publication. 

2. When EPA's obligations under Paragraph 1 have been completed, the 

parties will file a joint request to the Court to dismiss this matter with prejudice. 

CONSENT DECREE 	 - 2- CV 09-2511-PHX-MHM 
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3. The deadlines in Paragraphs 1 and 9 may be extended (a) by written 

stipulation of Plaintiffs and EPA with notice to the Court, or (b) by the Court upon 

motion of EPA and upon consideration of any response by Plaintiffs. 

4. Nothing in this Consent Decree shall be construed to limit or modify the 

discretion accorded EPA by the CAA and by general principles of administrative law, 

including the discretion to alter, amend or revise any response and/or final action 

contemplated by this Consent Decree. EPA's obligation to take the actions set forth in 

Paragraph 1 by the time specified therein does not constitute a limitation or modification 

of EPA's discretion within the meaning of this paragraph. 

5. Nothing in this Consent Decree shall be construed to confer upon the 

district court jurisdiction to review any decision made in the final action identified in 

Paragraph 1. Nothing in this Consent Decree shall be construed to confer upon the 

district court jurisdiction to review any issues that are within the exclusive jurisdiction of 

the United States Courts of Appeals pursuant to sections 307(b)(1) and 505 of the CAA, 

42 U.S.C. §§ 7607(b)(1), 7661d. 

6. This Court shall retain jurisdiction to enforce the terms of this Consent 

Decree and to consider any requests for costs of litigation, including attorneys' fees. 

7. In the event of a dispute between the parties concerning the interpretation or 

implementation of any aspect of this Consent Decree, the disputing party shall provide the 

other party with a written notice outlining the nature of the dispute and requesting 

informal negotiations. If the parties cannot reach an agreed-upon resolution within ten 

(10) business days after receipt of the notice, any party may move the Court to resolve the 

dispute. 

8. No motion or other proceeding seeking to enforce this Consent Decree shall 

be considered properly filed, unless Plaintiffs have followed the procedure set forth in 

Paragraph 7 and provided EPA with written notice received at least ten (10) business days 

before the filing of such motion or proceeding. 

CONSENT DECREE - 3 - CV 09-2S11-PHX-MHM 
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9. EPA agrees that, pursuant to section 304(d) of the CAA, 42 U.S.C. § 

7604(d), Plaintiffs are both eligible and entitled to recover their costs of litigation in this 

action, including reasonable attorneys' fees, incurred prior to entry of this Consent 

Decree. The deadline for filing a motion for costs of litigation, including reasonable 

attorneys' fees, is hereby extended until 90 days after the date on which the Court enters 

this Consent Decree. During this time the parties shall seek to resolve informally any 

claim for costs of litigation, including reasonable attorneys' fees. 

10. The obligations imposed upon EPA under this Consent Decree may only be 

undertaken using appropriated funds. No provisions of this Consent Decree shall be 

interpreted as or constitute a commitment or requirement that EPA obligate or pay funds 

in contravention of the Anti-Deficiency Act, 31 U .S.C. § 1341, or any other applicable 

federal law. 

11. Plaintiffs and EPA shall not challenge the terms of this Consent Decree or 

this Court's jurisdiction to enter this Consent Decree. 

12. The parties agree and acknowledge that before this Consent Decree is 

entered by the Court, EPA must provide notice of this Consent Decree in the Federal 

Register and an opportunity for public comment pursuant to section 113 (g) of the CAA, 

42 U.S.C. § 7413(g). After this Consent Decree has undergone notice and comment, the 

Administrator andlor the Attorney General, as appropriate, shall promptly consider any 

such written comments in determining whether to withdraw or withhold their consent to 

the Consent Decree, in accordance with section 113(g) of the CAA. If the Administrator 

andlor the Attorney General do not elect to withdraw or withhold their consent, EPA shall 

promptly file a motion that requests the Court to enter this Consent Decree. 

13. Any notices required or provided for by this Consent Decree shall be made 

in writing, via facsimile, e-mail or other means, and sent to the following: 

For Plaintiffs: 

Joy E. Herr-Cardillo 
Arizona Center for Law in the Public Interest 
2205 E. Speedway Blvd. 

CONSENT DECREE -4- CV 09-2SII-PHX-MHM 
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Tucson, AZ 85719 
Phone: (520) 529-1798 
Fax: (520) 529-2927 
Email: jherrcardillo@ac1pi.org 

For Defendants: 

Rochelle L. Russell 
U.S. Department of Justice 
Environment and Natural Resources Division 
Environmental Defense Section 
301 Howard Street, Suite 1050 
San Francisco, CA 94105 
Phone: (415) 744-6566 
Fax: (415) 744-6476 
Email: rochelle.russell@usdoj.gov 

Geoffrey Wilcox 
Office of General Counsel 
U.S. Environmental Protection Agency 
Ariel Rios Bldg., MC 2344A 
1200 Pennsylvania Ave., N.W. 
Washington, DC 20460 
Phone: (202) 564-5601 
Fax: (202) 564-5603 
Email: wilcox.geoffrey@epa.gov 

Jan Taradash 
Office of Regional Counsel 
U.S. Environmental Protection Agency 
75 Hawthorne Street, ORC-2 
San Francisco, CA 94105 
Phone: (415) 972-3907 
Fax: (415) 947-3570 
Email: taradash.jan@epa.gov 

14. The undersigned representatives of each party certify that they are fully 

authorized by the party that they represent to bind that party to the terms of this Consent 

Decree. 

IT IS SO ORDERED. 

Dated: 

MARY H. MURGUA 
UNITED STATES DISTRICT JUDGE 

CONSENT DECREE - 5 - CV 09-2S11-PHX-MHM 
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lsi Joy E. Herr-Cardillo (with permission) 
JOY E. HERR-CARDILLO 
TIMOTHY M. HOGAN 
Arizona Center for law in the Public Interest 
2205 E. Speedway Blvd. 
Tucson, AZ 85719 
Phone: (520) 529-1798 
Email: jherrcardillo@aclpi.org 
Email: thogan@aclpLorg 
Counselfor Plaintiffs 

IGNACIA S. MORENO 
Assistant Attorney General 
Environment and Natural Resources Division 

lsi Rochelle L. Russell 
ROCHELLE L. RUSSELL 
Trial Attorney 
United States Department of Justice 
Environment and Natural Resources Division 
Environmental Defense Section 
301 Howard Street, Suite 1050 
San Francisco, CA 94105 
Phone: (415) 744-6566 
Email: rochelle.russel1@usdoj.gov 
Attorney for Defendants 

-6- CV 09-2SII-PHX-MHM 
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IGNACIA S. MORENO 
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Defendant Lisa Jackson, in her official capacity as Administrator of the United 

States Environmental Protection Agency, and Defendant United States Environmental 

Protection Agency (collectively, "EPA"), hereby lodge with the Court a proposed consent 

decree that contains the terms of a proposed settlement of this action. See Attachment 1, 

Consent Decree. 

The proposed consent decree should not be signed or entered by the Court at 

this time. Pursuant to section 113(g) of the Clean Air Act, 42 U.S.C. § 7413(g), the EPA 

Administrator must provide "a reasonable opportunity by notice in the Federal Register to 

persons who are not named as parties or intervenors to the action or matter to comment in 

writing" upon the proposed consent decree. Accordingly, EPA will publish in the Federal 

Register a notice of the proposed consent decree and request public comments. After a 

reasonable comment period, the EPA Administrator will promptly consider any written 

comments received and, if none of the comments disclose facts or considerations which 

indicate that the proposed consent decree is inappropriate, improper, inadequate, or 

inconsistent with the requirements of the Clean Air Act, Defendants will move for entry 

of the decree. 

Respectfully submitted, 

IGNACIA S. MORENO 
Assistant Attorney General 
Environment and Natural Resources Division 

Dated: June 23, 2010 lsi Rochelle L. Russell 
ROCHELLE L. RUSSELL 
Trial Attorney 
United States Department of Justice 
Environment and Natural Resources Division 
Environmental Defense Section 
301 Howard Street, Suite 1050 
San Francisco, CA 94105 
Phone: (415) 744-6566 
Email: rochelle.russell@usdoj.gov 
Attorney for Defendants 

NOTICE OF LODGING 
- 1 - CV 09-2511-PHX-MHMOF PROPOSED CONSENT DECREE 
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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that on June 23, 2010, true and correct copies of 

the foregoing NOTICE OF LODGING OF PROPOSED CONSENT DECREE were 

served on the following Counsel of Record via the Court's CMIECF system: 

Joy E. Herr-Cardillo 
Arizona Center for Law in the Public Interest 
2205 E. Speedway Blvd. 
Tucson, AZ 85719 
520-529-1798 
Fax: 520-529-2927 
Email: jherrcardillo@aclpi.org 

Timothy Michael Hogan 
Arizona Center for Law in the Public Interest 
2205 E. Speedway Blvd. 
Tucson, AZ 85719 
520-529-1798 
Fax: 520-529-2927 
Email: thogan@aclpi.org 

/s/ Rochelle L. Russell 
ROCHELLE L. RUSSELL 

NOTICE OF LODGING 
- 2- CV 09-251 1-PHX-MHMOF PROPOSED CONSENT DECREE 
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WESTERN STATES AIR RESOURCES COUNCIL 

W EST A R 


July 6,2010 

Ms. Gina McCarthy, Assistant Administrator 
Office of Air and Radiation 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue N.W. 
Washington, DC 20760 

Dear Ms. McCarthy, 

On September 11,2009, the Western States Air Resources (WESTAR) Council, an 
association of 15 western state air quality managers, offered a number of recommendations to 
EPA on ways to streamline the implementation of the rules governing the treatment ofdata 
influenced by exceptional events (attached). EPA responded to WESTAR's recommendations 
on March 8, 2010, indicating that over the coming six months, the agency would work with 
WESTAR to explore how the implementation of the exceptional events rule could be 
improved. As of this date, this collaborative effort between EPA and WESTAR has not yet 
begun. 

The issues we raised in 2009 related to implementation of the exceptional events rule 
are still with us today. In fact, solving these issues is more critical than ever. EPA continues to 
increase the stringency of standards for several pollutants and, as a result, states must 
determine attainment status, classifications, and non-attainment area boundaries, all of which 
are driven by what data are and are not included in the monitoring data sets. Meanwhile, state 
and local agencies continue to collect monitoring data influenced by exceptional and natural 
events; continue to flag data they believe should be excluded for establishing attainment 
status; continue to respond to seemingly endless requests for further analyses to justify 
exceptional events requests; and continue to wait for decisions from EPA on requests that, in 
some cases, are several years old. Further, EPA has recently issued decisions not to concur 
with California and Arizona requests for several exceptional events where both states are 
highly confident that these exceedances do, in fact, meet all the criteria in the Rule for 
qualifying as exceptional events. 

As we noted in our earlier recommendations, revisions to the exceptional events rule 
are needed, revisions that will solve many of the implementation issues we have encountered 
over the past three years. While our earlier recommendations include alternatives that could 
be implemented without changes to the rule, fixing the rule would be more efficient, in part 
because actions taken based on clear regulatory language are less likely to be challenged than 

Alaska·Arizona·California·Colorado·Hawaii·ldaho·Montana·Nevada·NewMexico·NorthDakota·Oregon·SouthDakota·Utah·Washington·Wyoming 



actions taken based on guidance that, in effect, works around the core issues in the underlying 
regulation. WESTAR believes that EPA should begin rulemaking immediately. 

Our scarce air quality management resources need to focus on problems we can solve, 
not on problems over which we have little or no control. Simple revisions to the exceptional 
events rule, and guidance that will result in expedited decisions on exceptional events 
requests, are urgently needed. We look forward to EPA following through on its commitment 
to work with WESTAR on this important issue in the coming weeks. Ifyou have any 
questions, or wish to discuss this further, please contact Dan Johnson, WESTAR's Executive 
Director, at 206-254-9145. 

Dave Klemp, President 
Western States Air Resources Council 

CC: 	 Bill Harnett, EP AlOAQPS 
Bill Becker, NACAA 
Dr. Alfredo "AI" Armendariz, EP A/Region 6 
Callie Videtich, EP A/Region 8 
Deborah Jordan, EPAIRegion 9 
Rick Albright, EP AlRegion 10 
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CAROLYN S. ALLEN COMMITTEES: 
DISTRICTS 

HEAlTH. CHAIRMAN 
srATE SENATOR VETERANS & MiliTARY AFFAiRS 
FORlY-NINTH LEGISLATURE COMMERCE 

July 6,2010 

Mr. Glenn Hamer, President and CEO 
Arizona Chamber ofCommerce and Industry 
1850 North Central Avenue, Suite 1433 
Phoenix, AZ 85004 

Mr. Todd Sanders, Presidept and CEO 
Greater Phoenix Chamber ofCommerce 

201 North Centr8.J. Avenue, 27tl1 Floor 

Phoenix; AZ 8.5004 


Mr. Barry Broome, President and CEO 

Greater Phoenix Economic Council 

Two North Central Avenue, #2500 

Phoenix, AZ 85004-4469 


Mr. Roger'Ferland, Partner . 

Quarles'and Brady, LLP . . .... ~ '. 


Two North'Central Avenue 

Phoenix, AZ 85004-2391 


RE: ARIZONA AIR QUALITY ISSUES AND RELATED ENVIRONMENTAL 
CONCERNS 

Dear Messrs. Hamer, Sanders, Broome and Ferland: 

There is a looming environmental issue with potentially negative economic consequences that 
requires your attention: The possibility ofUS Environmental Protection Agency (EPA) sanctions 
against the State of Arizona for its failure to adequately address the reduction ofparticulate 
matter (PMI0) required to meet the health standards under the Clean Air Act (CAA) National 
Ambient Air Quality Staildards (NAAQS). From a public health and economic perspective, this 
is an issue that must receive immediate priority and attention. 

My tenure in the Arizona Legislature concludes at the end ofthis year and so my bully pUlpit to 
raise these issues will be diminished. This issue and other important environmental matters will 
require a long-term sustained effort, ifwe ever hope to make Arizona truly sustainable and 
globally competitive. It is imperative, therefore, that you and your organizations, on behalf of 
your members and the'Citizens of this state, petition the appropriate elected officials ofthis state 
for a specific and scientifically sound strategy for addressing the environmental strategies needed 
to address our air quality, water quality and other general environmental concerns on the county 
and state level. This must happen as eaily as possible. 

1700 W. Washington, Senate Wing, Room 303. Phoenix, AZ. 85007 
Phone: (602) 926-4480: Fax (602) 926-3429 EMAIL: callen@azleg.gov 

mailto:callen@azleg.gov
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Messrs: Hamer, Sanders, Broome and Ferland 
July 6, 2010 
Page 2 

I am requesting that as business leaders in Arizona you rally your members to support a healthy 
environment, which is so important to Arizona's long-term success, and that you start with the 
immediate concern regarding the threat from EPA to impose a federal implementation plan (FIP) 
to address PMl 0 emissions in Maricopa and Pima Counties, and to inflict a sanction on the state 
in the form ofwithdrawing federal highway funds. 

As you know, the history ofArizona's efforts to comply with the PMlO NAAQS has been a long 
and difficult one. The counties and ADEQ have submitted state implementation plans (SIPs) to 
EPA in the past that were designed to bring us into compliance. These were sound plans at that 
time, but there are unique challenges for desert communities like ours and the measures in those 
plans have failed to prevent situations where we exceed NAAQS at air quality monitors stationed 
in Maricopa and Pinal Counties. 

For our state to avoid the FIP sanctions, we must have policy and business leaders take up this 
issue and drive the necessary changes in state and local laws and regulations, to allow us to 
comply with the federal requirements. Your organizations' help in resolving this issue is critical, 
and time for your engagement is now. Failure to collectively succeed on this issue must not be 
acceptable because the loss offederal highway funds, especially at this time, will be 
extraordinarily painful as we seek to bring Arizona out of the current recession and work to 
improve our infrastructure in preparation for the economic upturn. 

I respectfully request that you take these issues to your respective boards and, if necessary, seek 
permission to work with all relevant stakeholders to develop an effective SIP for PMlO that will 
be acceptable to the EPA. 

This is not aone,..time effort. Arizona needs strong leadership to planfor future environmental 
policies for our counties and the state, and I hope you will be counted among those who will 
make continuous effort to ensure that Arizona's environmental policies remain within the 
influence of Arizona stakeholders. 

Please contact me no later than Monday, July 19, to respond to this letter. I look forward to 
hearing from you. 

Smcercly, ~~~" 

CAROL~. ALLEN 

State Senator 

cc: 	 Gov. Jan Brewer 

Senate President Bob Bums 

House Speaker Kirk Adams 

ADEQ Director Ben Grumbles 




ARIZONA DEPARTMENT 

OF 


ENVIRONMENTAL QUALITY 

1110 West Washington Street • Phoenix, Arizona 85007 

(602) 771-2300 • www.azdeq.gov . Janice K. Brewer Benjamin H. Grumbles 
Governor Director 

July 2,2010 

Mr. Jared Blumenfeld, Administrator 
U.S. Environmental Protection Agency 
75 Hawthorne Street 
San Francis~o,CA 94105 

~ \l{r 
Dear Mr. B'Yu eld: 

This letter transmit comments prepared by the Maricopa Association of Governments (MAG) 
regarding the West 43rd Avenue PMI0 monitoring site and the Exceptional Events Rule (EER), 
40 C.F.R. § 50.14. ADEQ has reviewed these comments and concluded that they raise valid 
concerns, which we hope you will consider along with the work submitted by ADEQ on July 1. 

We remain hopeful that, working together, we can develop a mutual agreement on ways to 
address Exceptional Events more effectively. 

If you have questions or need to discuss this further, please contact Nancy Wrona, who can be 
reached at (602) 771-2311, or Lindy Bauer, Environmental Programs Director at MAG, who can 
be reached at (602) 254-6300. 

! 
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Enclosure 

cc: 	 Lindy Bauer (with enclosure) 
Deborah Jordan (with enclosure) 
. Colleen McKaughan (with enclosure) 

Northern Regional Office Southern Regional Office 
1801 W. Route 66 • Suite 11.7 • Flagstaff, AZ 86001 400 West Congress Street· Suite 433 • Tucson. AZ 85701 

(928) 779-0313 (520) 628-6733 
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MAG Responses to EPA's Review of Exceptional Event Request, 
Maricopa County, AZ, May 12, 20 I° 

General MAG Responses: 

EPA Comments, section 4.2, page 7: section 4.3, page 7: section 4.4, page 9: section 5.0, page 9: 
EPA asserts in several sections of the document that ADEQ analysis of surrounding anthropogenic 
sources is limited and prohibits EPA from determining the role of human activity in contributing to the 
exceedance. 

MAG Response: 
The responses in this document primarily address EPA comments regarding anthropogenic sources in 
sections that evaluate the causal role of high winds on the event day and that demonstrate no 
exceedance would have occurred "but for" the high winds. However, as an initial response to EPA's 
concern, it is noted that even if human activity is ultimately shown to contribute to the exceedance, it 
does not prohibit the event from being flagged as exceptional. EPA's exceptional event rule clearly 
states, 

"Also, EPA recognized, in recently acting to retain PM,o as a measure of coarse 
particulate, that in some instances exceedances of this NMQS 'may be caused in 
whole or in part, by exceptional events, including natural events such as windstorms * 
* * (and that) an exceedance may be treated as an exceptional event even though 
anthropogenic sources such as agricultural and mining emissions contribute to the 
exceedance.'" , 

It is known to local air and planning agencies, as well as EPA, that there are significant PM-I 0 emission 
sources near the West 43rd Avenue monitor. This fact suggests that these sources may lead to a 
higher average PM-I 0 reading than other monitors, but it does not presume that these sources 
become the tipping point in the creation of an exceedance on a high wind day. On the exceedance 
days in question, there is no evidence that the anthropogenic sources near the West 43rd Avenue 
monitor were not reasonably controlled. 

What is most germane to the exceptional event determination is whether there is any evidence that 

supports a causal relationship between human activity and the exceedance. EPA has provided no 

evidence that human activity on the day of the exceedance was not in line with historical norms. All 

available evidence points to general source compliance in the area around the monitor, except for the 

two instances noted by ADEQ in their assessment. EPA does not establish a causal link between 

source noncompliance and exceedances at the monitor on high wind days. 2 

'72 FR 13564 
20n November 16, 2009, the Five Percent Plan Technical Committee, including EPA staff, received a 
spreadsheet from Maricopa County that identified the 2009 calendar year permit violations within two miles of 
the monitor. This spreadsheet showed several days when violations occurred, but no exceedances were 
recorded at the monitor. 
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EPA Comment, section 4.3. pages 7 and 8: EPA's discussion that elevated wind speeds associated 
with the event days do not constitute a "natural event". 

MAG Response: In particular, EPA challenges the assertion that the elevated winds occurring on the 
event days were "unusual" for the time of year the events occurred, thus the event days were not 
natural events. 3 EPA argues that only seasonal (March-June) wind speed data should be used, and that 
the data should show how the event day relates to hourly historical wind speeds. 

In response, hourly event day maximum wind speed (gusts) was compared against hourly historical 
gusts from four years (2005-2008) during the months of March through June at the West 43 rd Avenue 
Monitor. 4 Table I and Figures I through 4 show the relationship between the hourly, seasonal 
historical wind gusts and the event days challenged by EPA 

It is clear in both the table and the figures that all four event days had a significant number of hours that 
were in the 95th and even the 99th percentile for the season in question. The 95th percentile 
represents approximately the 23 uppermost gusts out of 457 historical hours; while the 99th percentile 
represents approximately the 5 uppermost gusts out of 457. The gusts observed during these 
uppermost hours certainly are not usual and appropriately should be considered statistical outliers in 
the case of the 99th percentile hours. 

On the event days in question, these 95th and 99th percentile gusts largely occur as consecutive hours, 
not independent of each other, compounding their statistical rarity. Specifically, March 14th recorded 
6 total hours in the 95th percentile (all consecutive) with 2 ofthose hours in the 99th percentile. Hour 
12 on March 14th also is the highest wind gust ever recorded in the four year period. April 30th 

recorded 6 hours in the 95th percentile (all consecutive) with I hour in the 99th percentile. May 21 st 

recorded a staggering 13 hours in the 95th percentile (9 consecutive) with 6 hours in the 99th 

percentile. And lastly, June 4th recorded I I hours in the 95th percentile (all consecutive) and I hour in 
the 99th percentile. 5 The shear amount and extended duration of these high winds definitively 
classifies these event days as "unusual" under any standard statistical measure. 

3 It should be noted that "unusual" should not be equated with the rarity of the event. EPA states in the 

preamble to its rule regarding exceptional events data that, "It is important to note that natural events, which 

are one form of exceptional events according to this definition, may recur, sometimes frequently" (72 FR 


13563). 

4 Maximum hourly wind speed (gusts) were not recorded until April 2005 at the West 43 rd Avenue monitor, 

thus March 2005 is excluded from the data set. 


S The above wind speed analysis used March - June in order to match the seasonal period cited in the EPA 


comment. Sierra Research used the period February - June for their analyses of unusual winds based on an 

historical analysis of high winds conducted by Peter Hyde, Arizona State University, for the Five Percent Plan 

Technical Committee. 
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EPA Comment. section 5.0. pages 16. 21. 26. 32: EPA asserts that the weight of evidence does not 
support a clear causal relationship between the observed elevated winds and the exceedance. 

MAG Response: The correlation between increases in wind speed and PM-I 0 concentrations on 
event days at the West 43 rd Avenue monitor is well presented in ADEQ's assessment and need not 
be repeated here. Indeed, EPA concurs with this established correlation at the West 43rd Avenue 

monitor in all four event days. In sections 5.1.1, 5.2.1, 5.3.1, and 5.4.1 EPA repeatedly makes 
statements to the fact that the observed PM-IO concentrations increase significantly with increased 
winds speeds. 

EPA does not argue against the specific facts of the correlation observed at the West 43 rd Avenue 
monitor, but rather points to the observation that other area monitors do not show the same level of 
correlation, 

" ... there is not a similar correlation between PM IO and maximum wind speed at other 
monitoring sites in the area. These facts suggest that the elevated PM 10 concentrations 
at West 43 rd may have been caused by local upwind sources and were not regional in 
nature."a 

EPA's exceptional event rule repeatedly talks about exceedances at the monitor in question; there is 
no mention of a requirement that multiple monitors in an area exceed in order for the event to be 
classified as exceptional. With particular regard to high winds, EPA takes pains to point out that 
evaluation and weight of evidence should focus on the exceeding monitor since high winds vary across 
a region and have different regional effects depending on geologic and meteorological conditions. 

"Since the conditions that cause or contribute to high wind events vary from area to 
area with soil type, precipitation, and the speed of wind gusts, States should provide 
appropriate documentation which indicates what types of circumstances contributed 
to the exceedances or violations at the monitoringsite in question (emphasis added). ,,9 

The quote above from the exceptional event rule again makes no mention that high winds need to be 
"regional" 10 in nature in order to be classified as a natural event; only that the weight of evidence 
supports the fact that high winds were the causal agent in the exceedance. II The fact that the West 
43 rd Avenue monitor may be more susceptible to increases in PM-I 0 concentrations associated with 
high winds only serves to add to the strength of the causal relationship. 

8 Section 5.2. I , pg. 17 
972 FR 13577 

10 Even if EPA had attempted such a requirement a definition of regional would need to be in place in order to 
classify the high winds in question. 
II Footnote I I of 72 FR 13566 states, "Therefore, in instances where the level of the wind speed results in 

exceedances or violations of particulate matter, for data affected by these events to be considered for exclusion 
under the weight of evidence approach, a clear causal relationship must be demonstrated between the 

exceedances measured at the airqualitymonitoringsite (emphasis added) and the high wind event in question." 
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In addition to the data provided by ADEQ in their assessment, the following figures add to the weight 
of evidence that a clear causal relationship exists between high winds and increased PM-IO 
concentrations on the event days at the West 43 rd Avenue monrtor. All historical data in the following 
figures are from a four year period (2005-2008) where concurrent maximum hourly wind speed and 
PM-IO concentration data were recorded for the high wind season months of March through June. 12 

Figure 5 visibly shows the relationship between max wind speed and PM-IO concentration at the 
West 43rd Avenue monitor. The trend line of the figure is a classic frt for a second order polynomial, 
as referenced by the high R2 value of 0.939. The trend line demonstrates that there are two distinct 
patterns with regards to max wind speed and PM-I 0 concentrations. First, when gusts stay below 15 
mph, PM-I 0 concentrations actually decrease slightly with increasing wind speeds. However, as gusts 
rise past 15 mph, wind speeds have an exponential effect on PM-I 0 concentrations. This pattern is 
clearly born out on the event days in question, establishing a strong correlation between rising wind 
gusts and PM-I 0 concentrations. 

Figure 6 compares the hourly mean PM-IO concentrations at the West 43rd Avenue monitor 
alongside hourly mean max wind speeds. A couple of plain relationships emerge in the figure: (I) the 
bulk of anthropogenic emissions occur in the hours between 0400 and 0800, when wind speeds are 
lowest and, (2) moderate afternoon (I 100-1900) wind gusts (12-18 mph) actually help to disperse 
PM-IO concentrations and reduce the readings at the monitor. This graph further helps to show that 
elevated afternoon PM-I 0 concentrations (as occurred in all 4 event days) are not typical and would 
not historically be associated with anthropogenic sources. 

Figure 7 strengthens this assumption by showing hourly mean PM-I 0 concentrations when wind gusts 
are at their lowest (5th percentile). It is important to state again that the data included in this figure 
does not include the winter months when inversion forces are at work, but is limited to March-June as 
requested by EPA 13. Clearly, in terms of anthropogenic emissions, the highest levels of PM-I 0 
concentrations are seen when the wind gusts are at their lowest. 

This relationship dramatically changes when comparing mean PM-I 0 concentrations when gusts are at 
their highest. Figure 8 displays hourly mean PM- I 0 concentrations when maximum wind speeds are 
in the 95th percentile (highest 5% of observed wind speeds). No other conclusion can be drawn from 
this figure other than that when wind gusts reach these upper thresholds, PM-IO concentrations 
consistently and predictably rise, especially in the afternoon hours when the heat of the day has 
reduced the surface moisture of the affected soils. As mentioned above, elevated afternoon PM-I 0 
concentrations are the rarity, not the norm, and can only reasonably be caused by high winds. 

Figure 9 serves to strengthen this relationship shown in Figure 8 by comparing hourly mean PM-I 0 
concentrations when wind gusts are in the 99th percentile (top 5 recorded wind speeds). The wind 

12 March 2005 is excluded from the data set as max wind speeds were not recorded at the West 43 rd Avenue 
monitor until April 2005. 
13 The above wind speed analysis used March - June in order to match the seasonal period cited in the EPA 
comment. Sierra Research used February - June for their analyses of unusual winds based on a historical 
analysis of high winds conducted by Peter Hyde, Arizona State University, for the Five Percent Plan Technical 
Committee. 
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gust and PM-IO concentration lines again show highest observed PM-IO concentrations in the 
afternoon hours, when wind gusts are at their greatest, almost maximum levels. All four event days in 
question had at least I hour that was in the 99th percentile of wind gusts. 

Based on the seasonal data shown in the figures above, the only reasonable conclusion is that a clear 
causal relationship exists between elevated PM-I 0 concentrations and high winds at the West 43rd 

Avenue monitor. Given the historical pattern of highest anthropogenic emissions seen in the early 
morning hours, there is no evidence to suggest that anything but the high winds caused the 
exceedances on the event days in question. 

Lastly, in direct address of EPA's concern that neighboring monitors did not exceed on the days that 
the West 43rd Avenue monitor exceeded, EPA itself compellingly disputes against the presumption of 
this concern. In a recently published findingl4 affirming the flagging of exceptional event days related 
to construction activity, EPA argues that activities that caused an exceedance one day, may not lead to 
an exceedance on another similar day. In the quote below, EPA is responding to comments from 
"Earthjustice" arguing that EPA did not establish a causal relationship between the event (construction 
activities) and the exceedance, 

"Earthjustice argues that because exceedances did not occur on other days when 
construction activities were occurring, this indicates that construction did not cause the 
exceedances in September and October 2006. But this argument is misleading. 
Generally, varying degrees, types and locations of the construction activity, and 
changing meteorological conditions lead to varying impacts on the monitor. The fact 
that construction activities did not cause exceedances on some days does not mean 
that they were not responsible for the exceedances that occurred on other days." 15 

This same judgment applies well to the event days in question, when only the West 43rd Avenue 
monitor exceeded and other area monitors did not. In fact, simply modifying the quote above by 
replacing the words "Earthjustice" with "EPA" and "construction activities" with "high winds", 
establishes a strong defense for flagging the event days in question: 

"EPA argues that because exceedances did not occur on other days when high winds 
were occurring, this indicates that high winds did not cause the exceedances in 
September and October 2006. But this argument is misleading. Generally, varying 
degrees, types and locations of the high winds, and changing meteorological 
conditions lead to varying impacts on the monitor. The fact that high winds did not 
cause exceedances on some days does not mean that they were not responsible for 
the exceedances that occurred on other days." (italicized sections changed from 
original EPA quote). 

The logic of this argument is sound, and EPA should apply it to the high wind days in question here, as 
it did in affirming the exceptional events caused by construction activities in the San Joaquin Valley. 

14 Approval and Promulgation ofImplementation Plans; Designation ofAreas for Air Quality Planning Purposes; 

State ofCalifomia; PM- 10; Affirmation ofDetermination ofAttainment for the San joaquin Valley 

NonattainmentArea,73 FR 14687. 

IS 73 FR 14690 
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EPA Comment. section 7.0, page 33: EPA states ADEQ's method of excluding the PM-I 0 concentrations 
associated with the high wind hours to demonstrate that the monitor would not have exceeded but for the 
event, 

" ... it was determined that the hours that have been chosen for exclusion are replaced by 
the average PM 10 concentration calculated with remaining hours ofthe day." 

EPA additionally comments that, 

"This is equivalent to assuming there is no normal increase during those hours. If there is a 
typical rise during this period, than the average used may not be representative of typical 
conditions. " 

MAG Response: As shown in the earlier discussion of the causal relationship between elevated wind speeds 
and elevated PM-I 0 concentrations at the West 43 rd Avenue monitor, on average the bulk of anthropogenic 
emissions seen at the monitor occur in the morning hours.16 So, typical emissions for the excluded hours 
(afternoon hours) would actually be lower than the estimates provided by ADEQ and is further proof that 
the exceedance on the event days is primarily linked to high winds. 

As additional proof, the data in the tables and figures presented below show that even assuming worst case 
anthropogenic conditions during the excluded hours, the event days would not have exceeded the standard. 
Table 2 shows the breakout of 4-year (2005-2008), seasonal (March-June) 17, summed hourly PM-IO 
concentrations and their association with low «20 mph) and high (>20 mph) hourly maximum wind 
speeds. Figure 10 graphs the PM-I 0 concentration amounts as presented in Table 2. 

Table 3 and Figure I I replicate the data presented in the preceding table and figure, but limit the 
observations to PM-IO concentrations recorded at or above the 95th percentile. This table and graph 
dramatically shows that high afternoon PM-IO concentrations are overwhelmingly linked to wind gusts 
greater than 20 mph. In fact, for 6 consecutive hours (1300-1800) PM-I 0 concentrations at or above the 
95th percentile are exclusively linked to wind gusts above 20 mph.18 When high winds are absent, the 
evidence overwhelmingly points to anthropogenic PM-IO emissions that are consistently lower in the 
afternoon. 

Lastly, Table 4 provides a second ultra-conservative substitution method for event day windy hours. It 
shows that even when PM-I 0 concentrations during the 95th percentile windy hours (on the event days) are 
substituted with 95th percentile PM-IO concentrations from the historical period, an exceedance is not 
achieved. This worst case scenario provides ample evidence that but for the high winds on the event days, 
the monitors would not have exceeded the 24 hour PM-I 0 standard. It should be stated that both the 
method shown in Table 4 (replacement of windy hours with 95 th percentile concentrations) and ADEQ's 
original method (replacement of windy hours with day-specific average concentrations) are conservative 
estimates that do not exceed the standard, as typical PM-IO concentrations are historically lowest in the 
afternoon hours. 

16 See figures 6 and 7. 
17 As mentioned earlier, March 2005 data was excluded due to lack of maximum wind speed values. 
18 Hour 16 additionally has no 95th percentile concentrations linked to wind gusts below 25 mph, with hours 15, 17 
and 18 only recording one observation of 95th percentile concentrations linked to gusts below 25 mph. 
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Table 2. Relationship of hourly PM-I 0 concentrations to low «20 mph) and high (>20 mph) wind gust categories at the West 43 rd Avenue 

Total Period 
PM-IO 

Concentration 
Hour (j.lg/m~ 

0 27,316.4 
I 25,778.0 
2 26,472.0 
3 28,955.5 
4 36,859.7 
5 57,041.5 
6 67,346.2 
7 58,434.8 
8 43,741.6 
9 32,894.6 

10 26,013.4 
II 25,218.8 
12 22,924.8 
13 25,619.3 
14 28,825.8 
15 28,495.0 
16 28,076.5 
17 26,763.1 
18 27,369.5 
19 29,600.5 
20 35,036.6 
21 34,876.0 
22 30,030.0 
23 28,710.2

-_.. _--

, 

PM-I 0 Concentration 
Associated with Wind 
Gusts Below 20 mph 

(j.lg/m3) 

25,675.9 
24,057.9 
25,539.7 
27,280.6 
36,563.2 
56,286.2 
66,669.6 
56,586.3 
40,384.5 
28,561.8 
21,312.8 
16,992.7 
13,855.7 
12,867.6 
11,935.8 
10,529.0 
9,775.4 

10,224.7 
13,951.9 
22,458.0 
28,934.3 
29,263.1 
26,373.2 
25,819.2 

PM- I0 Concentration 
Associated with Wind 
Gusts />J::Jove 20 mph 

(j.lg/m3) 

1,640.5 
1,720.1 

932.3 
1,674.9 

296.5 
755.3 
676.6 

1,848.5 
3,357.1 
4,332.8 
4,700.6 
8,226.1 
9,069.1 

12,751.7 
16,890.0 
17,966.0 
18,301.1 
16,538.4 
13,417.6 
7,142.5 
6,102.3 
5,612.9 
3,656.8 
2,891.0 

96 PM-IO 
Concentration 

Associated with Wind 
Gusts Below 20 mph 

94% 
93% 
96% 
94% 
99% 
99% 
99% 
97% 
92% 
87% 
82% 
67% 
60% 
50% 
41% 
37% 
35% 
38% 
51% 
76% 
83% 
84% 
88% 
90% 

96 PM-IO 
Concentration 

Associated with Wind 
Gusts />J::Jove 20 mph 

6% 
7% 
4% 
6% 
1% 
1% 
1% 
3% 
8% 

13% 
18% 
33% 
40% 
50% 
59% 
63% 
65% 
62% 
49% 
24% 
17% 
16% 
12% 
10% 
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Table 3. Relationship of hourly 95th percentile PM-I 0 concentrations to low «20 mph) and high (> 20 mph) wind gust categories at the 
rd 

- - - - - -. _ •• -" - - - - - - • - - - - - - - -, - • -- .J _ ... - ~-

Total Period PM-I 0 Concentration PM-I 0 Concentration % PM-IO % PM-IO 
95th Percentile PM-IO Associated with Wind Associated with Wind Concentration Concentration 
Concentration Concentration Gusts Below 20 mph Gusts Above 20 mph Associated with Wind Associated with Wind 

Hour (J.1gjm3) (J.1gjm3) (J.1gjm3) (J.1gfm1 Gusts Below 20 m~h Gusts Above 20 m~h 
0 129.8 4,849.8 4,011.1 838.7 83% 17% 
I I 12.3 4,102.8 2,991.2 1,111.6 73% 27% 
2 119.0 4,698.9 4,361.8 337.1 93% 7% 
3 129.9 4,565.4 3,365.9 1,199.5 74% 26% 
4 186.6 5,335.3 5,335.3 0.0 100% 0% 
5 292.3 7,840.5 7,522.5 318.0 96% 4% 
6 313.5 8,164.2 8,164.2 0.0 100% 0% 
7 278.1 7,707.2 7,372.5 334.7 96% 4% 
8 198.3 7,265.7 4,890.9 2,374.8 67% 33% 
9 149.5 6,198.1 3,100.7 3,097.4 50% 50% 

10 118.0 5,425.2 1,681.8 3,743.4 31% 69% 
II 102.5 7,126.0 824.2 6,301.8 12% 88% 
12 128.4 6,707.3 194.1 6,513.2 3% 97% 
13 163.6 8,392.1 0.0 8,392.1 0% 100% 
14 196.6 9,790.2 0.0 9,790.2 0% 100% 
15 218.7 9,891.0 0.0 9,891.0 0% 100% 
16 210.4 9,647.9 0.0 9,647.9 0% 100% 
17 188.7 9,650.6 0.0 9,650.6 0% 100% 
18 192.8 9,416.0 O~O 9,416.0 0% 100% 
19 160.4 5,676.6 1,293.3 4,383.3 23% 77% 
20 153.6 6,272.7 2,111.1 4,161.6 34% 66% 
21 162.8 6,075.3 2,434.6 3,640.7 40% 60% 
22 145.5 5,483.7 3,271.9 2,211.8 60% 40% 
23 141.6 5,404.1 

-
3,580.8 1,823.3 66% 34% 
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EPA Comment, I st paragraph. page 16 and at end of pages 20. 25. and 31: EPA reviewed all four 
events (March 14, 2008, April 30, 2008, May 21, 2008. and June 4, 2008). In the Clear Causal 
Relationship section of Chapter 5 of EPA's report, EPA recognized that" ... the magnitude of PM-I 0 
concentrations measured at the West 43rd Avenue site seem to be associated with factors in addition 
to wind speed." 

MAG Response - Additional information detailing the unique susceptibilitY of the West 43rd Avenue 
monitor to high wind events: Even though it is not necessary to do so under EPA's current 
exceptional event rule, the following table is provided to help explain why the West 43 rd Avenue 
monitor exceeded on the event days and the closest neighboring monitors did not. In addition to the 
work detailing the effects of surface roughness, Table 5 shows the amount of upwind acreage (NW
SW, degrees of 225-3 15 19) capable of producing windblown dust emissions within two miles of the 
West 43 rd Avenue, Durango Complex and South Phoenix monitors. The table shows that the West 
43 rd Avenue monitor contains 69% more acres that are subject to windblown dust emissions than 
South Phoenix, and 254% more acres than the Durango Complex monitor. The acreage below 
includes both disturbed and undisturbed soils. It is important to note that under high wind conditions, 
local soils produce dust with or without anthropogenic disturbance, although the threshold friction 
velocities are higher when the soils are undisturbed. 

Table 5. Upwind (225-3 15 degrees) acreage capable of producing windblown dust. 

West 43rd Durango Complex South Phoenix 
Land Use (acres) (acres) (acres) 

Agriculture 187.2 22.8 37.8 
Developing Other 5.0 19.9 14.6 
Developing Residential 2004 0.0 1704 
Landfill/Sand &Gravel 601.0 28. I 383.1 
Riverbed 577.5 315.9 12104 
Vacant I 10J 204.8 31304 
Grand Total 1501.4 591.5 887.6 

EPA Comment. end of 2nd paragraph. page 34; and 2nd paragraph of page 35: " ... the Assessments 
did not adequately establish a clear source-receptor relationship or make a convincing demonstration 
that the events in question should be considered natural events under the EER"; [and] "The June 4 
DSR did not provide sufficient technical analysis to support a clear source receptor relationship or 
provide new evidence to support the notion that the June 4 event should be considered a natural 
event under the EER." 

MAG Response: EPA has far exceeded the technical scope of the exceptional events rule (EER) by 
suggesting that source-receptor relationships need to be established in order to prove the causal 
relationship between the exceptional event and the exceedance. The EER clearly states the opposite 
in the following excerpt: 

19 This range also is in line with earlier land use analysis based upon back trajectories developed by Sierra 
Research and presented to EPA by MAG during the Five Percent Plan Technical Committee Meetings. 
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"The EPA will maintain the proposed "but-for" requirement that air quality data may 
not be excluded except where States, Tribes, or local agencies show that 
exceedances or violations of applicable standards would not have occurred "but for" 
the influence of exceptional events. Through analyses, it is possible to demonstrate 
that an exceedance or violation would not have occurred but for the event [See 
sample "but-for" analysis in memo to docket, Husar et a/. 2006 (http:// 
www.regulations.gov.EPA-HQ-OAR-2003-0061-0733thru0733.5)].This analysis 
does not require aprecise estimate ofthe estimated air quality impact from the event 
The weight of evidence demonstration can present a range of possible concentrations 
which is not as technically demanding as justifying a specific adjustment to a measured 
value (emphasis added). II 20 

By including source-receptor relationships as a prerequisite to establishing cause between the event 
and the exceedance, EPA is in effect requiring that a modeling exercise of the event day be 
performed. In a recent federal notice affirming the State of California's exceptional events related to 
construction activity, the EPA rejected the idea that modeling was necessary to support an exceptional 
event determination, 

"Earthjustice seems to be suggesting that in order to meet the criterion "affects air 
quality" the State should have used an air quality model such as AERMOD or CalPuff 
to show the behavior of fugitive dust. In other words, Earthjustice is asking for a 
modeling demonstration that would show, quantitatively, that a given amount (either 
in the form of an emission rate or initial ambient concentrations at the source regions) 
can produce a particular concentration at a receptor point (e.g., monitoring site 
location). This type of modeling, at the scale Earthjustice is suggesting, is not an 
appropriate tool for use in this type of application because it cannot be performed with 
any degree of accuracy."21 

The exceptional events rule, however flawed, should be applied equitably. EPA's own defense clearly 
shows that establishment of a source-receptor relationship is outside the bounds of the exceptional 
events rule, and thus should not be arbitrarily and capriciously applied to the events submitted here. 

20 72 FR 13570 
21 73 FR 14702-3 
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Detailed MAG Responses: 

1.0 EMISSION SOURCES 

1.1 Natural Emission Sources 

EPA Comment. end of 2nd paragraph. page 32: While ADEQ has concluded that the exceedance at 
West 43rd was caused by emissions originating in the Salt and Gila River channels, there little technical 
justification supporting this conclusion and there is no discussion explaining how emissions from these 
sources are not reasonably controllable or preventable. 

MAG Response: On February 24, March 10, and April 7, 20 I 0, MAG distributed a threshold friction 
velocity map to the Five Percent Plan Technical Committee, including EPA, which shows soils from 
the natural river terrain upwind of the West 43 rd Avenue monitor (i.e., the Salt, Gila and Agua Fria 
riverbeds) become airborne at wind speeds exceeding 13 mph. Graphs prepared by Sierra Research 
and distributed to the Committee indicate that five-minute wind speeds frequently exceeded 13 mph 
on the four days of concern; therefore, the contribution of these upwind natural sources to 
exceedances at the West 43 rd Avenue monitor is likely to be significant. 

I .2 Upwind Sources & Control Measures 

EPA Comment. end of I st paragraph. page 34: The majority of the data concerning these 
relationships are presented in tables and a small number of graphs with no explanation of the 
interpretation of the information that has been presented. 

EPA Comment. end of 2nd paragraph. page 34: With little discussion of the meteorological 
conditions on the event days combined with a very limited discussion on possible sources, the 
Assessments did not adequately establish a clear source-receptor relationship or make a convincing 
demonstration that the events in question should be considered natural events under the EER. 

MAG Response: The maps, graphs and supporting text that MAG distributed to the Five Percent Plan 
Technical Committee, including EPA, in January through May 20 I0, provide extensive supplemental 
information on the meteorological conditions that occurred on March 14, April 1622, April 30 and June 
4,2008. In addition, the threshold friction velocity maps that MAG distributed on February 24, March 

220n December 2, 2009, Michael Flagg of EPA made a presentation to the Five Percent Plan Technical 
Committee that identified four exceptional event days of concern to EPA: March 14, April 16, April 30 and 
June 4, 2008. In EPA's May 12, 20 I0 technical support document that discusses nonconcurrence with four 
exceptional events in 2008, April 16 is missing and May 21 has been added. While participating in numerous 
meetings of the Five Percent Plan Technical Committee between January and May 2008, EPA staff never 
revealed that a different date than the four identified by Michael Flagg was of concern. The Committee spent 
considerable effort performing analyses on the four original dates provided by Michael Flagg. If May 21 , 2008 
had been identified as an exceptional event day of concern at any time over the last six months, the 
anthropogenic contribution and natural conditions on that date would also have been analyzed and distributed 
to EPA and other members of the Five Percent Plan Technical Committee. 
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10, and April 7, 20 I 0 identify the potential sources located upwind of the West 43 rd Avenue monitor 
based on the latest (2009) MAG land use data. MAG also distributed preliminary tables to the Five 
Percent Plan Technical Committee that showed the percent contribution of anthropogenic sources 
along the upwind back trajectories from the West 43 rd Avenue monitor for each of the four event 
days. This supplemental data, which EPA received as a participant in the Five Percent Plan Technical 
Committee meetings, makes a compelling case that the four exceedances at the West 43 rd Avenue 
monitor were exceptional events. Now that EPA has indicated that May 21, 2008 is also of concern, 
the same information is being prepared for this exceptional event day. 

As a participant in the Five Percent Plan Technical Committee meetings, EPA also received the 
following information regarding ongoing and planned data collection for sources upwind and in the 
vicinity of the West 43 rd Avenue monitor: 

I. 	 February 3, March 24, April 21, and May 19, 20 I 0 meetings - MAG, MCAQD, and ADEQ 
staff will collect soil samples from areas that have potential for high wind erodiblity: areas with 
severe soil texture, areas with soil grain size conducive to wind erosion, and alluvial deposits. 
These soil samples will be analyzed by Arizona State University researchers for PM-IO 
emissions potential using dust resuspension chambers and standard sieving analysis. MAG is 
providing $21 ,500 to ADEQ to fund the analyses of the soil samples by Arizona State 
University. 

2. 	 March 24, 20 I 0 meeting - Sierra Research is collecting activity data for rock product facilities 
upwind of the West 43 rd Avenue monitor and control measures in place in 2008. 

3. 	 April 7, April 21, and May 19, 20 I 0 meetings - ADEQ and MAG are collecting data on the 
types and distribution of crops grown in 2008, and drafting a crop calendar of different field 
activities and stages of crop growth with assistance from the Arizona Farm Bureau, Maricopa 
County Farm Bureau, Arizona Cotton Growers, Arizona Cotton Research and Protection 
Council, and the University of Arizona Cooperative Extension. ADEQ is contacting farmers 
for field activity data for the days of interest in 2008 and for the Agricultural Best Management 
Practices they had in place in 2008. 

2.0 SURFACE ROUGHNESS & THRESHOLD FRICTION VELOCITY 

EPA Comment. 3rd paragraph. page 10 (on March 14 date: similar statements are included for the 
three other dates): ADEQ also provided four graphs that show the potential correlation between 
maximum wind speeds and PM-IO concentrations at the West 43rd, Durango Complex, 
Greenwood, and South Phoenix monitoring sites. The graphs show that hourly PM-IO 
concentrations increase with an increase in maximum recorded wind speed at the West 43rd site, but 
not at the other three monitoring sites. In fact, the graphs show that the maximum wind speeds at the 
Durango Complex site were higher than those measured at the West 43rd site, but the Durango 
Complex site experienced significantly lower PM-I 0 values during periods of elevated wind speed. 
These data suggest that the elevated PM-IO concentrations at the West 43rd site may have been 
caused by local upwind sources and were not due to a high wind event that was regional in nature. 
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EPA Comment, 2nd paragraph, page 19: Given that the Durango Complex, South Phoenix, 
Greenwood, and West Phoenix sites are located within approximately five miles of the West 43rd 
site, one would expect to see greater consistency in the concentrations if a regional high wind event 
was occurring. The data suggest that the West 43rd site was most likely significantly influenced by local 
upwind sources and the claimed exceptional event was not regional in nature. 

MAG Response: At the Five Percent Plan Technical Committee meetings on March 10 and April 7, 
20 I 0, MAG provided maps and a technical paper that explain the impact of surface roughness on the 
PM-IO concentrations at the West 43rdAvenue, Durango Complex, and South Phoenix monitors 
during the high westerly winds on March 14, April 16 and 30, and June 4, 2008. The technical paper 
demonstrates that a 400% increase in measured surface roughness levels between West 43rd Avenue 
and the Durango and South Phoenix monitors reduces PM- I 0 concentrations at the two downwind 
monitors. At the same meeting, MAG distributed a threshold friction velocity map that shows soils 
from the natural river terrain upwind of the West 43rd Avenue monitor (i.e., the Salt, Gila and Agua 
Fria riverbeds) become airborne at wind speeds exceeding 13 mph. Graphs prepared by Sierra 
Research and distributed to the Committee indicate that five-minute wind speeds frequently exceeded 
13 mph on the four days of concern; therefore, the contribution of these upwind natural sources to 
exceedances at the West 43 rd Avenue monitor is likely to be significant. 

EPA Comment, 3rd paragraph, page 10: In fact, the graphs show that the maximum wind speeds at 
the Durango Complex site were higher than those measured at the West 43rd site, but the Durango 
Complex site experienced significantly lower PM-I 0 values during periods of elevated wind speed. 
These data suggest that the elevated PM ,o concentrations at the West 43rd site may have been 
caused by local upwind sources and were not due to a high wind event that was regional in nature. 

MAG Response: In the above statement, the EPA indicated that the elevated PM-I 0 concentrations 
at the West 43 rd site may have been caused by local upwind sources. However, temporal variation of 
local PM-IO concentrations may be governed by other important local parameters and processes, 
including soil type, turbulent diffusion, dry deposition, and wind. Emissions from local upwind sources 
are only one of the possible causes of the elevated PM-I 0 concentrations at the West 43 rd Avenue 
site. 

If roughness of the land surface increases suddenly along with the air mass motion, the dry deposition 
rate will significantly increase due to the intensive turbulent exchange caused by high values of the 
gradient of surface roughness. This results in more windblown dust being deposited on the ground 
surface in this surface roughness transition zone. This is the case for the West 43 rd Avenue monitoring 
site, which is located in an area where the surface roughness transitions from low surface roughness 
to high surface roughness, and will, as a result, have higher PM-IO emissions than the Durango 
Complex and South Phoenix monitoring sites. These two downwind monitors are located in a more 
urbanized area with uniformly higher surface roughness values. Hence, it is not appropriate to 
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characterize the elevated PM-I 0 concentrations at the West 43rdAvenue site as being due to only local 
upwind sources23 • 

3.0 METEOROLOGY 

3. I Unusual Winds 

1stEPA Comment. paragraph. page 10: EPA also notes that Arizona provided a different set of 
meteorological data for each event. Considering the four events discussed in this document are very 
similar in nature, it is unclear why ADEQ did not provide the same data for each event. In some 
instances the most relevant meteorological data, (those data from the closest or upwind locations) are 
not included in the supporting documentation. 

MAG Response: On April 7 and April 21, 20 I 0, supplemental graphs and documentation prepared 
by Sierra Research were distributed to the Five Percent Plan Technical Committee, including EPA, for 
the exceptional events occurring on March 14, April 16, April 30, and June 4, 2008. These graphs 
were developed on the basis of consistent data for each event; meteorological and PM-IO 
concentration data recorded at the West 43rd Avenue monitor were used to prepare the graphs. 

3.2 Similar Meteorological Conditions 

EPA Comment 2nd and 3rd paragraphs. page 14: The following analysis compares hourly PM 10 data, 
wind speed, and wind gusts recorded at Goodyear Airport on March 14 with the same data for three 
days in March with similar meteorological conditions. And On March 14, the West 43rd monitor 
measured elevated PM 10 concentrations of I051 ~g/m3 and 1270 ~m3 at I 100 and 1200 hrs, 
respectively. Wind speeds at Goodyear Airport during this period were from the west (260°) at 14 
and 18 mph with gusts of 29 and 34 mph. On March 2, the Goodyear station measured wind speeds 
and gusts of equal or higher magnitude: 23 mph with 34 mph gusts from the NW (3 10°- 320°) for 
two consecutive hours. 

MAG Response: The wind direction on March 14th was from the west (260°), while the wind 
direction on March 2nd was from the northwest (3 10-320°). Since the wind directions on these two 
days differed by 50° to 60°, it is not appropriate to state that these two days had similar 
meteorological conditions. In addition, there was precipitation as high as 6 mm in the region on 
February 15, 20, and 22. The precipitation on these three days could significantly affect soil moisture 
content on March 2. Hence, it is not appropriate to directly compare the PM-I 0 concentrations on 
March 2nd and March 14th based on wind speed alone. 

EPA Comment, I st paragraph. page 15: Similarly, on March 29, wind speeds of 16 to 17 mph with 
wind gusts of 29 to 32 mph from the SSW (200°) and the WSW (240) were recorded at Goodyear 
Airport for a period ofthree hours. 

23 High PM-/ 0 Associated with High lM'nd Events in the Salt River Basin ofPhoenix; Feng Liu, Maricopa 
Association of Governments (see Met_High]M 10Jinal_03021 O.docx in MAG folder on ADEQ's ftp site) 
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MAG Response: The wind speed and wind gusts on March 29th are lower than those on March 
14th. Wind tunnel experiments have shown that windblown dust emissions are proportional to the 
cube of wind speed and/or wind gust24• Hence, it is not appropriate that wind speed and wind gusts 
on March 14th were compared with those on March 29th , since the cube of the peak wind speed on 
March 14th is about 2.8 times the cube ofthe peak wind speed on March 29th. 

EPA Comment. I st and 2nd paragraphs. page 25: The following analysis compares the hourly PM 10 

data, wind speed, and wind gusts on May 21 with the same data from a similar day in May. Similarly, 
on May 12, the Goodyear station measured wind speeds and gusts of equal magnitude; 21 mph wind 
speeds and 30 mph gusts from the SW (230°). These elevated wind speeds, however, only 
correspond to moderate hourly PM 10 values at the West 43rd site. 

MAG Response: Similar to the response to EPA's previous comment on wind speeds for March 29th, 
the cube of the peak wind gust speed between 1200 to 1400 hour on May 12th is less than half 
(0.45) of the cube of the peak wind speed gust of wind between 0800 to 1000 hour on May 21 . 
Hence, the meteorological conditions on these two days are not similar. 

4.0 PM-IO CONCENTRATIONS ANALYSES 

4.1 PM-IO and Wind Analyses 

EPA Comment Figyres 4 - 6. 10. 14. and 18: These figures in the EPA report relate the temporal 
variation of PM-I 0 concentrations at the West 43 rd Avenue site with wind speeds and wind gusts at 
the Goodyear Airport site. 

MAG Response: EPA's report did not compare the wind gust data between the West 43 rd Avenue 
site and Goodyear Airport site or indicate how different these two wind gust data sets were. 
However, the figures in EPA's report indicate that PM-I 0 concentrations at the West 43 rd Avenue site 
were better correlated with wind gusts than wind speeds at the Goodyear Airport site. This implies 
that PM-I 0 concentrations at the West 43rd Avenue site are also more highly correlated with wind 
gusts than wind speeds. EPA did not take into account the impact of wind gusts on PM-IO 
concentrations at the West 43rd Avenue site. 

4.2 Dust Storms 

EPA Comment. Appendix B. page 40: Earlier research suggests that reduced visibility less than 7 miles 
constitutes dust storm classification (Orgill, Sehmel, 1976). 

24 Bowker G., et.al, 2007. Sand Rux Simulations at a Small Scale over a Heterogeneous Mesquite Area ofthe 
Northern Chihuahuan Desert. Journal of Applied Meteorology and Applied Climatology; Park Y. and Park S., 
20 IO. Development ofa New Wind-Blown-Dust Emission Module Using Comparative Assessment ofExisting 
Dust Models. Particle Science and Technology; Jickells T.D., et. ai, 2005. Global Iron Connections Between 
Desert Dust, Ocean Biogeochemistry, and Oimate. Science. 
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MAG Response: Appendix B in EPA's report discusses the relationship between dust storm and 
visibility and refers to two cutpoints for dust storm classification from two separate research papers as 
examples of definitions of dust storms. Then EPA's report compared the visibility recorded at the 
Goodyear Airport during the event days in question to this dust storm definition in Table I of 
Appendix B. The above dust storm/visibility reference used a reduced visibility of 7 miles or less as a 
cutpoint for dust storm classification. Using this criterion for dust storms, two event days (April 30 and 
May 21) could be characterized as having dust storms that resulted in elevated PM-I 0 concentrations. 

4.3 Natural Events 

EPA Comment. I st paragraph, page 9: In summary, considering the limited analysis on the elevated 
wind speeds associated with the event combined with little analysis of possible contributing sources 
located directly upwind of the West 43rd site, EPA has determined that ADEQ's documentation did 
not provide sufficient evidence to support that the events in question should be considered "natural 
events" as required under the EER. 

MAG Response: Graphs and accompanying documentation, prepared by Sierra Research, were 
distributed to the Five Percent Plan Technical Committee, including EPA staff, on April 7 and April 21 , 
20 10. This material shows the five-minute wind speeds and their relationship to the 95th percentile 
on March 14, April 16, April 30, and June 4, 2008. The Sierra Research analysis indicates that wind 
speeds during the high wind event on each of these days were in the 98th percentile or higher. 

5.0 Appendix A 

EPA Comment, Appendix A page 39: Appendix A in EPA's report provided pollution roses based on 
the percent total PM-I 0 mass for all four of the events in question. 

MAG Response: These pollution roses do not provide any clear causal relationship between the 
potential local sources and the events in question. Also, there was no description about the pollution 
roses in the EPA report. 

6.0 Summary 

EPA Comment. end of 3rd paragraph. page 34: Although it is very clear that there is something 
unique about the measured exceedances at the West 43 rd site, the assessments did not explain these 
differences in PM 10 concentrations and how they are inconsistent with a regional high wind event. 

MAG Response: The maps, graphs and supporting text that MAG distributed to the Five Percent Plan 
Technical Committee, including EPA, in January through May 20 I 0, provide extensive documentation 
of the unique meteorology, geography and natural sources that contributed to exceedances of the 
PM-IO standard at the West 43 rd Avenue monitor on March 14, April 16, April 30 and June 4, 2008. 
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Dear Mr. B1u . feld: 

This letter responds to concerns raised in your May 21, 2010, letter and at our May 25,2010, 
meeting regarding the West 43rd A venue PM 10 monitoring site and the Exceptional Events 
Rule (EER), 40 C.P.R. § 50.14. I am hopeful that, prior to EPA's publication of a .finaI 
determination, ADEQ and EPA will find common ground on the information ADEQ should 
provide teEPA to satisfy the EER. 

ADEQ has three principal concerns about EPA's review of our demonstrations under the EER. 
ADEQ has preliminarily determined that EPA's review: 

• 	 Is not always consistent with the EER and the preamble for the final rule. 
• 	 Failed to take into aCcOLmt some of ADEQ's supporting data and analysis. 
• 	 Is not always consistent with EPA's August 27,2007, concurrence with California's 

request to exclude data from the determination of the attainment status for the San 
Joaquin Valley (SJV). 

ADEQ recognizes EPA's review identifies some changes that we could make to strengthen our 
request. ADEQ therefore intends to develop and submit supplemental requests. The enclosure to 
this letter provides a comprehensive section-by-section response to the review. It addresses both 
the difficulties with EPA's review and areas that ADEQ intends to address in its supplemental 
documentation. ADEQ intends to submit supplemental information regarding the June 4, 2008, 
event by July 22, 2010, and for the other three events within a few weeks thereafter. 

PROCESS ISSUES 

The preamble for the EER emphasizes that the EPA regional offices should work cooperatively 
with states, tribes and local agencies: 

Northern Regional Office Southern Regional Office 
180 I W. Route 66 • Suite 117 • Flagstaff, AZ 8600 I 400 West Congress Street· Suite 433 • Tucson, AZ 85701 

(928) 779-0313 (520) 628-6733 
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The EPA regional offices will work with the States, Tribes, and local agencies to ensure that 
proper documentation is submitted to justify data exclusion. 

The EPA does not believe that an appellate process is necessary because we anticipate that the 
States and Regional Offices will be working closely through the data and documentation 
submission process. 
The process leading up to EPA's decision was not always in keeping with the spirit of 
cooperation envisioned by the preamble. 

ADEQfirstsubmitted requests for exceptional events exclusions pursuant to theEER on 
September16, 2008. These requests addressed exceptional events thatoccurred in calendar year 
2007. EPA did not respond to this request until May 22, 2009, and then only in the form of a 
draft letter. ADEQ, as discussed below, has attempted to addreSs the issues raised in that 
cOlTespondence. 

ADEQ submitted preliminary assessments for the 2008 events in June 2009 to insure that it met 
the deadlines established in 40 C.F.R. § 50.14( c )(3)(i) and with the intention of addreSSing the 
issues raised in the May 22, 2009, letter in subseqtumt submissions. In July through September, 
2009, ADEQ reformatted the submittals to address the concerns raised in the draft letter and 
addedcitatious to the EER. ADEQ opened the 30-day public comment period for this submittal 
on October 15, 2009. EPA submitted no comments. 

On November 17,2009, ADEQsubmittedfinal documentation for the twelve Maricopa County 
exceptional events that occurred in 2008, including the four that al'ethe subject. of EPA's non
concurrence. 

At a December2, 2009, meeting of the Five Percent Plan Technical Committee for the Phoenix 
Serious PMl 0 Nonattainment Area, EPA provided an in-person PowerPoint presentation on 
exceptional events. EPA representatives participated in numerous other Technical Committee 
meetings discussing the exceptional events. 

In response to these discussions,ADEQ prepared a draft supplemental package for the June 4, 
2008, event as a model for corr~cting prior and drafting future submittals of demonstrations 
under the EER as discussed with EPA. ADEQ submitted this package on March 17,2010, and 
soughtEPA feedback. Rather than providing the anticipated feedback, EPA proceeded to issue 
its non-concurrence with ADEQ's requests. 

If EPA had instead raised the issues included in the non-concurrence in comments earlier in the 
process or in response to the March 17, 2010, draft supplemental package, ADEQ could have 
brought the issues identified below to EPA's attention. ADEQ and EPA could have likely 
resolved these issues prior to the May 21,2010, correspondence. ADEQ is hopeful that EPA 
review of the supplemental infonnation will lead to a mutual understanding of the nature and 
cause of these events. 
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II. 	 EPA's SUBSTANTIVE REVIEW 

Under 40 C.F.R. § 50.14(c)(3)(iii), a demonstration to justify the exclusion of data as being due 
to an exceptional event must provide evidence that: 

(A) The event satisfies the criteria set forth in 40 CFR 50.10); 
(B) There is a clear causal relationship between the measurement under consideration and the 

event that is claimed to haveaffectectthe air quality in the area; 
(C) The event is associated with a measured concentration in excess ofnormal historical 

fluctuations, including background; and 
(D) There would have been no exceedanceor violation but for the event. 

Each of these elements is addressed below. 

A. 	 CRITERIA SET FORTH IN 40 C.F.R. § 50.I(J) 

Section 50.1 (j), defines an exceptional event as one that: 

[1] 	 affects air quality, 
[2] 	 is not reasonably controllable<or preventable, 
[3J 	 is an event caused by human activity that is unlikely to recJJr at a particular location or a 

natural event, 
[4] 	 is determined by the Administratorin accordance with 40 CFR 50.14to be an exceptional 

event[, and] 
[5] 	 does not include stagnation of air masses or meteorological inversions, a meteorological 

event involving high temperatures or lack of precipitation, or air poll ution relating to 
source noncompliance. 

(Emphasis and formatting added.) 

The first criterion is satisfied by showing that two other elements of the overall test-a clear 
causal connection and a measured concentration in excess of normal historical fluctuations-are 
satisfied. These elements are addressed in sections 0 and 0 below. ADEQ does not claim that the 
events were caused by human activity that is unlikely to recur. Our discussion of the third 
criterion, therefore, will focus on whether they qualified as "natural events." Whether the fourth 
criterion should be satisfied is of course the subject of this document. With regard to the fifth 
criterion, there appears to be no question that the events subject to ADEQ's request did not 
"include stagnation of air masses or meteorological inversions, a meteorological event involving 
high temperatures or lack of precipitation." We will therefore limit our discussion of that 
criterion to the important question of whether events included "air pollution relating to source 
noncompliance. " 

A central objection raised by EPA in its review of both the second and third criteria-the event is 
not reasonably controllable or preventable and is a natural event-is that ADEQ failed to identify 
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the specific anthropogenic sources that may have contributed to the measured concentrations. In 

section 4.2 of its review, EPA states that: 

Without addressing the types, and locations of sources in the area, however, it is not possible to 

evaluate whether sources in the area were reasonably controlled. 


In section 4.2. EPA contends that: 

Thelack.of analysis regarding anthropogenic contribution upwind of the West43rd site makes it 
difficult to determine the contributing role ofhuman activity to theexceedances at the West 43rd 
site, particularly where it is known that commercial activities such as agriculture, sand and gravel 
mining and construction are known to take place. 

These objections are inconsistent with the EER and past Region 9 practice. 

According to the EERpreamble: 

The EPA's finalruleconcerning high wind events states that ambient particulate matter 
concentrations due to dustbeing raised by unusually high winds will be treated as due to 
uncontrollable natural events where ... the dust originated from anthropogenic sources within the 
State, thatare determined to have been reasonably wellMcontrolledatthetime that the event 
occurred· ... 

73 Fed. Reg. at 13576. Thus, the rule does not require identification of specific anthropogenic 
sources thatc:ontributed to particulate matter concentrations. It states thateveltif wind-blown 
dust originated from anthropogenic sources, it will be treated as part ofanatural event as long as 
those sources are "reasonably well-controlled." 

ADEQ's request demonstrated that this requirement was met in two ways. 

First, it refelTed to the comprehensive control strategy that has been developed and implemented 
for the Phoenix Serious PM 1 0 nonattainment area. Because of the intractability ofthe PM 1 0 
nonattainment problem in Maricopa County, anthropogenic sources ofPMIO in this area have 
likely received more scrutiny from the State, the public and EPA than any other sources in the 
country. The control strategy and compliance program developed for the area meet the most 
stringent planning requirements of the Clean Air Act, including the Best Available Control 
Measures (BACM) requirement of section 189(b)(I)(B) and the most stringent measures 
requirement of section. [ADD FR CITES] The control strategy had toinc1ude a comprehensive 
inventory of sources, so any suggestion that there are unknown, uncontrolled sources that could 
be identified from satellite images (see Review § 4.3 at 7) is unwarranted. 

Second, the demonstration included a comprehensive review of all available compliance data for 
the 72-hour periods leading up to and including the events. Except for two minor violations 
identmed by Maricopa County inspectors on June 4, 2008, no unusual dust-producing activities 

http:Thelack.of
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were identified. There is no basis for concluding that anthropogenic emissions varied 
significantly before, during or after the event. 

That this type ofdemonstration satisfies the EER is shown by EPA's concurrence in a September 
22, 2006, exceptional event request for the SlV: 

Section 50.10) of the Exceptional Events Rule requires that for an event to qualify as an 
exceptional event, whether natural or anthropogenic, a state must show that the event was not 
reasonably preventable or controllable. Here this requirement is met by demonstrating that 
despite reasonable and appropriatemeaStlreS in place, the September 22, 2006, wind event 
caused theexceedances. During this event there were no other unusual dust"producing activities 
occurring inthe SJV and anthropogenic emissions were approximately constant before, during 
and after the event. In addition, the State shows that reasonable and appropriate measures were in 
place, including Regulation VIII (the District's general fugitive dust rules) and Rule 4550 which 
limits fugitive dust emissions specifically from agricultural operations through Conservation 
Management Practices. Moreover, EPA has approved the District's best available control 
measure (BACM) demonstration for all significant sources of PM-lOin the SJV as meeting CAA 
section 189(b )(1)(B). 

72 Fed. Reg. 49046, 49051 (Aug: 27,2007), EPA's rejection of ADEQ's substantially identical 
demonstration. warrants further dialogue between the agencies. 

Other discrepancies in EPA's analysis ofthe § 50.10) criteria are discussed in the enclosure. 

B. CLEAR CAUSAL RELATIONSHIP 

Of the objections EPA raises to ADEQ's showing ofa clear causal relationship, the one that 
deserves by far the greatest attention is EPA's claim that there is no geographical correlation 
between high winds and high PMI 0 concentrations on any of the four dates in question. 

The first subsection of each causal relationship discussion emphasizes that there was supposedly 
no correlation between wind speed and PMlO concentrations across a wider geographic area: 

The graphs show that hourly PM10 concentrations increase with an increase in maximum 
recorded wind speed at the West 43rd site, but not at the other three monitoring sites. [§ 5.1.1] 

While the hourly PM 1 0 concentrations increase with an increase in maximum recorded wind 
speeds at the West 43rd site, there is not a similar correlation between PMl 0 and maximum wind 
speed at the other monitoring sites in the area. [§§ 5.2.1 and 5.3.1] 

The graphs show that, at the West 43rd site, the hourly PMIO concentrations increase with an 
increase in maximum recorded wind speeds at the West 43rd site; however, there does not seem 
to be a similar correlation between PMl 0 and maximum wind speed for the other monitoring 
sites in the area until later in the evening. [§ 5.4.1] 
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After each of these statements, the same EPA conclusion follows: 


These facts suggest that the elevated PMIO concentrations at West 43rd may have been caused 

by local upwind sources and were not regional in nature. [§5.1.1, 5.2.1, 5.3.1; cf.· § 5.4.1] 


This point is emphasized again in EPA's conclusion for each causation section: 

The data show that the spatial extent ofPMlO during this day was isolated and not regional in 

nature. The data also show differences in the measured PMlO concentrations at the West 43rd 

site and the remaining sites in the Phoenix area. [§§ 5.1.7,5.2.7, 5.3.7] 


The data show that the spatial extent ofPM} 0 during theeartyponion ofthe day waS isolated 

and not regional in.natUte. [§ 5.4.9] 


This objection is simply not true. Both the data and graphs included inADEQ's request and the 

graphs in EPA'~oWlt reviewshow thathighwind speeds were, in fact, correlated with higher 

PMIOconcentrations at all four monitoring locations. Although the correlation is evident in the 

odginaigra,phs, it is·easier to see whenthcseale isadjU$tedt9 reflect thegenerally.lower 

cpncel1tmtions at the 9ther three sites~as in the follow1l18 adjusted graphs for the March 14, 

200:8, event 
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For the purpose ofcomparison, this is the original chart for the West 43rd Avenue site: 

West 43rd • PM 10 va. Wind Speed 
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Thus, EPA's statement that the "gntphsshowthat hourly PMIOconcentrations increase with 
recorded wind speed at the West43rd site, but not at the other three monitoring sites" is not 
supported by the facts. 1'beconcentrations did increase with an increase in wind speed, and in 
many cases the hourly measurements exceeded the 24-hour NAAQS bya substantial margin, 
The only difference between the We$t 43rd Avenue monitor and the othersis that the 24.,.hour 
concentrations recorded at the other three did not exceed the NAAQS. 

The source ofthe discrepanCy between the magnitude ofthe concentration increases at the 
monitors is evident from ADEQ's submissions. Because ofits location, the West 43rd monitor is 
especially susceptible to dust generated by high winds traveling from a west or southwest 
direction along the Gila and Salt River channels and at their confluence. 

EPA's conclusion that the concentrations at the West 43rd Avenue monitor "may have been 
caused by local upwind sources and were not regional in nature" is not substantiated by the 
facts. In any case, this conclusion, even ifjustified, would not legally support EPA's 
determination that there was not a clear causal connection between the winds and the 
concentrations. As already noted, local, anthropogenic sources may be considered part of an 
exceptional high wind event, so long as they are reasonably controlled. As discussed above, there 
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is ample basis for concluding that the sources in the vicinity ofthe West 43rd Avenue monitor 
satisfied this requirement. 

A section-by-section response to all of EPA's statements relating to causation is included in the 
enclosure. 

C. 	 A MEASURED CONCENTRATION IN EXCESS OF NORMAL HISTORICAL 
FLUCTUATIONS 

In section 6.0 its review, EPA acknowledges that all of the measurements ADEQseeks to 
exclude were well above the 95th percentile values for the West 43rd Avenue monitor. 

EPA then states: 

There i8no specific threshold test for this requirement, but concentra.tions in the high percentiles 
can provide supporting evidence and informs EPA's weight of evidence analysis of the 
exceptional events in question. 

The rule, however, calls for a determination of whether concentrations are in excess of normal 
fluctuations as a distinct element of the excepti()nal event requirements. Concentrations in the 
high percentiles are not simply data points to be considered in determining whether other 
elements, such as causation, are satisfied. They are direct evidence that this specific element is 
satisfied. 

D. NO EXCEEDANCE BUT FOR THE EVENT 

A critique of EPA's analysis of the "but-for" test is included in the enclosure. As demonstrated 
in the enclosure, EPA's conclusion that ADEQ failed to establish this element is not supported 
by the facts. 

Thank you for your consideration of this information. If your staff has questions or would like to 
discuss this further, please have them contact Nancy Wrona, who can be reached at (602) 771
2311. 

Enclosure 

cc: 	 Deborah Jordan (with Enclosure) 
Colleen McKaughan (with Enclosure) 
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ADEQ COMMENTS 

1. 	 ADEQ Submitted the 2007 Exceptional Events Rule (EER) Demonstrations on September 16,2008. 

2. 	 ADEQ received an un-official, unsigned response from EPA in May 2009 in response. There was no 
resolution, clarification or finalization of information content or need. 

3. 	 ADEQ Submitted preliminary assessments for the 2008 events in June 2009 followed by the final submittals in 
November 2009 that included ADEQ's "Unusual Winds" and the "Control Measures" White Papers. 

4. 	 ADEQ prepared a supplemental package for the June 4, 2008 event as a model for future submittals and sought 
EPA feedback on the submittal. Only the June 4, 2008, event has had a supplement added to the original 
"complete" reports that were submitted in November 2009. ADEQ is still waiting for a response. 

5. 	 EPA's response does not address the earlier 2007 and other 2008 submittals. 

6. 	 EPA's co-mingling of issues between events makes it difficult to develop a clear picture ofEPA's vision for the 
expected contents of an "acceptable" EER demonstration. 

7. 	 EPA should respond completely to the June 4, 2008 event which corresponds to the event that ADEQ generated 
substantially more information in the supplemental submittal to determine what if any additional information 
may be needed. 

RELEVENT FEDERAL REGISTER CITATIONS: 

72 FR 13573 
To obtain concurrence, EPA must determine that the 
demonstration is complete and provides a reasonable 
technical demonstration. 

Because of the variability in the nature of exceptional 
events and the resulting demonstration requirements, 
States should consult with the appropriate EPA 
Regional Office early in the process of preparing 
their demonstrations. We are not specifYing what will 
be required as a minimum level of documentation in 
all cases because facts and circumstances will vary 
significantly based on, among other things, 
geography, meteorology and the relative complexity 
of source contributions to measured concentrations in 
any particular location. We believe, however, that at 
a minimum, the elements of such a demonstration 
should include a showing that an event occurred at a 
time when meteorological conditions were conducive 
to transporting emissions from the event downwind 
to the monitor recording a high concentration of one 
or more criteria pollutants. Acceptable 
documentation will be determined through 
consultation with the EPA regional offices. However, 
certain minimum requirements (e.g., "but for" test) 
will be necessary as discussed in the earlier sections 
of this rule. 

72FR 13574 
Comment: One commenter stated that EPA must 
provide a reasonable explanation and documentation 

for their decision to deny any request for the flagging 
of data. Response: The EPA regional offices will 
work with the States, Tribes, and local agencies to 
ensure that proper documentation is submitted to 
justifY data exclusion. The EPA will make the 
response and associated explanation publicly 
available. Comment: One commenter stated that EPA 
must establish a technically-based appellate process 
for States to follow when Regional Offices do not 
concur with a data flag. Response: the EPA does not 
believe that an appellate process is necessary because 
we anticipate that the States and Regional Offices 
will be working closely through the data and 
documentation submission process. 

72 FR 13581 
§50.l4(c) 
(3) Submission ofdemonstrations. 
(i) A State that has flagged data as being due to an 
exceptional event and is requesting exclusion of the 
affected measurement data shall, after notice and 
opportunity for public comment, submit a 
demonstration to justifY data exclusion to EPA not 
later than the lesser of, 3 years following the end of 
the calendar quarter in which the flagged 
concentration was recorded or, 12 months prior to the 
date that a regulatory decision must be made by EPA. 
A State must submit the public comments it received 
along with its demonstration to EPA. 
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EPA's reliance on newly-created data is not consistent with the principle of public 
awareness and review established in 40 CFR 50.14(c)(3)(i). 

ADEQ assembled and analyzed quality-assured and validated data, organized in an easy to 
understand fashion, to allow the general public to understand the nature of the event and the 
basis for ADEQ's assertion that it qualified as an exceptional event. These data were presented 
at stakeholder meetings, and were subjected to a 30-day comment period (with the exception of 
the draft supplement for June 4th which was submitted for the purpose of discussion with EPA). 
ADEQ stakeholders reviewed the data and offered no comments related to concerns or questions 
related to the data. 

Throughout the TSD EPA relied upon data that was not submitted by ADEQ, and as such, is not 
traceable to a quality-assured source. Specifically, the data contained in Appendix A, Appendix 
B, Tables 1-6, and Figures 1-18 were not based on data submitted by ADEQ. Although some 
portions of the data submitted by ADEQ may be part of these tables and figures, the majority is 
not. EPA's creation of data, and use of that data in arguments without affording the opportunity 
for public review is contrary to principles established in 40 CFR 50.14( c )(3)(i). 

If EPA concludes that the data submitted by ADEQ does not enable them to concur, in the spirit 
of collaboration discussed in the preamble to the EER, EPA should identify the areas where 
ADEQ should improve the quality of the demonstration. Reliance on newly-created data which 
the public has not been given an opportunity to review should be avoided, in favor of providing 
ADEQ with timely feedback. 

The general tone of the concerns raised by EPA could have been easily articulated by EPA 
sending a letter informing ADEQ that the information that was submitted was not sufficient for 
EPA to concur with the demonstration. EPA could have identified areas for improvement and 
suggesting that ADEQ: 

• Add a seasonal breakdown component to the Unusual Wind White Paper, and better 
explain the issue of what constitutes "unusual winds" for the purpose of the EER. 

• 	 Include all particulate matter data in the demonstration. 
• 	 Include all available meteorological data in the demonstration. 
• 	 Identify the location of any NOVs issued to sources on the days in questions to determine 

whether or not the emissions were significant contributors. 
• 	 Demonstrate why the emissions from the alluvial plain west of the West 43rd monitor are 

not reasonably controllable. 
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1.0 Introduction 

On March 22,2007, EPA adopted the Treatment ofData Influenced by Exceptional Events, I also 
known as the Exceptional Events Rule (EER), to govern the review and handling of certain air 
quality monitoring data for which the normal planning and regulatory processes are not 
appropriate. Under the terms ofthe EER, a state may request EPA to exclude data showing 
exceedances or violations ofthe National Ambient Air Quality Standard (NAAQS) that are 
directly due to an exceptional event from use in determinations by demonstrating to EPA's 
satisfaction that such event caused a specific air pollution concentration at a particular air quality 
monitoring location.2 Before EPA will exclude data from these regulatory determinations, the 
state must flag the data in EPA's AQS database and, after notice and an opportunity for public 
comment, submit a demonstration to justify the exclusion. After considering the weight of 
evidence provided, EPA will determine if the demonstration satisfies all the requirements ofthe 
EER and either concur or nonconcur with the state's request. 

On June 30, 2009, the Arizona Department of Environmental Quality (ADEQ) submitted to EPA 
a preliminary demonstration for exceedances that occurred at various monitoring locations 
throughout Arizona on 27 separate days in 2008, including five at the West 43rd monitoring site 
located in southwestern Phoenix. On November 17, 2009 ADEQ submitted final demonstrations 
for twelve ofthese exceedances, including five at the West 43rd site. 3 

This document sets forth the legal and factual basis for EPA's decision regarding four 
exceedances of the 24-hour PMlO NAAQS in 2008 at the West 43rd monitoring site on March 14, 
April 30, May 21, and June 4, 2008 that ADEQ has flagged as "high wind" exceptional events.4 

EPA has not yet completed its analysis ofthe remaining dates and is not making a concurrence 
or non-concurrence determination for them at this time. 

The documentation submitted by ADEQ and considered by EPA in support of the exceptional 
events claims includes the following: 

• 	 Assessment of Qualification for Treatment under the Arizona Natural and Exceptional 
Events Policy for the High Particulate (PMIO) Concentration Events in the Phoenix Area 
on March 14, 2008 (March 14 Assessment); 

• 	 Assessment of Qualification for Treatment under the Arizona Natural and Exceptional 
Events Policy for the High Particulate (PM1o) Concentration Events in the Phoenix Area 
on April 30, 2008 (April 30 Assessment); 

172 FR 13560-13581, March 22,2007. 

240 CFR §50.14 (a). 

3 On March 17, 2010 EPA received a draft-supplemental report titled "Assessment of Qualification for Treatment 


Under the Federal Exceptional Events Rule: High Particulate (PMlO) Concentration Events in the Phoenix and 
Yuma Areas on June 4di, 2008." Information presented in this document will be considered in EPA's 
concurrence/non-concurrence decision for the claimed event that occurred on June 4, 2008. EPA has not received 
additional information concerning the other three events we are reviewing in this document. 

4 The West 43«1 monitor also measured a fifth exceedance on November 9, 2008; EPA is not reviewing this event at 
this time. 
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• 	 Assessment of Qualification for Treatment under the Arizona Natural and Exceptional 
Events Policy for the High Particulate (PMIO) Concentration Events in the Phoenix Area 
on May 21,2008 (May 21 Assessment); 

• 	 Assessment of Qualification for Treatment under the Arizona Natural and Exceptional 
Events Policy for the High Particulate (PM10) Concentration Events in the Phoenix Area 
on June 4, 2008 (June 4 Assessment); 

• 	 The Impact of Exceptional Events "Unusual Winds" on PM IO Concentrations in Arizona 
(Unusual Winds White Paper); 

• 	 High Wind Exceptional Events and Control Measures for PMIO Areas (Controls White 
Paper); and 

• 	 DRAFT - Supplemental Report: Assessment of Qualification for Treatment under the 
Federal Exceptional Events Rule: High Particulate (PMIO) Concentration Events in the 
Phoenix and Yuma Areas on June 4, 2008 (June 4 DSR). 

2.0 Summary of the Events 

In 2008, there were seventeen PMlO monitoring sites operating in Maricopa County, ten ofwhich 
use continuous PM10 analyzers that produce hourly data. During 2008, the West 43rd monitoring 
site, which measures PM10 with a continuous analyzer, 5 measured five exceedances of the 24
hour PM IO NAAQS, four of which are reviewed in this document.6 ADEQ has claimed that the 
exceedances at the West 43rd site resulted from the transport ofdust from soils by high winds, the 
high wind event was a regional phenomenon that affected the entire Phoenix area, and the events 
were the result ofthe transport of dust and soils from high winds that suspended natural soils and 
soils from areas where BACM wa.'I in place. 7 

l'able I: West43ro 2008PM1O ExceedaQces 

Date PMIG (ualm") Weather Condition Wind Direetion 


March 14 251 Low Pressure Tro~ W 
Apri130 173 Frontal System Passal{e WSW 
Mav21 279 Frontal System Passage W 
June 4 194 Frontal System Passage WSW 

3.0 Requirements of the Exceptional Events Rule 

Pursuant to 40 CFR §SO.I4(c)(3Xiii) a request for EPA's concurrence on an exceptional event 
flag must be accompanied by a demonstration that: 

(A) The event satisfies the criteria set forth in 40 CFR §50.1G) that it: 
1. affects air quality, 
2. is not reasonably controllable or preventable; 

l All of the continuous analyzers in Maricopa County, including the analyzer at West 43'd, are Thermo Scientific 
TEOM l400AB analyzers with EPA FEM designation number EQPM-l 090-079. 

6 EPA is not analyzing the exceedance on November 9,2008 at this time. 
7 March 14, April 30, May 21, and June 4 Assessments atp.4. 
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1. The "Unusual Winds White Paper" and "Control Measures White Paper" were two 
developments submitted in November 2009 as an enhancement to earlier submittals. EPA never 
reviewed and provided feedback to ADEQ on these two important work products until the 
publication of the TSD. Earlier feedback would have allowed ADEQ to respond to, for example, 
the need to provide a seasonal breakdown of unusual winds. 

2. The Supplemental Report developed for the June 4, 2008, event was anticipated to be a model 
for a re-engineered structure for all demonstrations. EPA never provided feedback on how the 
proposed restructuring improved the reviewability of the submittals. 

3. In 2007 there were 35 events that caused 67 monitor measurements that were flagged by 
ADEQ. Documentation of these events was submitted to EPA on a timely basis. EPA has still 
not responded to these submittals. 

4. The "Summary of Events" fails to acknowledge that the June 4 event also resulted in 
exceedances of the PMIO NAAQS at the Buckeye and Coyote Lakes monitors in Maricopa 
County and the Yuma monitor, which were flagged "RJ" for high winds, along with 5 monitors 
in California and one in Nevada that were also flagged "RJ" (see below). Thus, in total the 
regional high wind frontal system passage on June 4th contributed to a total of 10 exceedances 
that a variety of agencies have requested concurrence for "high wind" flags from EPA. 

JUNE 4, 2008 MONITOR READING FLAGGED 
The following are all the monitors in the AQS database that were flagged "RJ" (for high
wind) that have been requested for EPA concurrence which were caused by the regional 
high wind event that occurred on June 4th (See Attached AQS Report run on 3/15/2010): 

1. AZ - 04-013-4009 - West 43rd Ave (lpm/l0p) 
2. AZ - 04-013-4011 - Buckeye (4pm/lOp) 
3. AZ - 04-013-4014 - Coyote Lakes (6pm/llp) 
4. AZ - 04-027-0004 - Yuma (3pm/7pm) 
5. CA - 06-065-1999 - Riverside Co (1 pm/8pm) 
6. CA - 06-065-2002 - Riverside Co (11am/6pm) 
7. CA - 06-065-5001 - Riverside Co (llpm/7pm) 
8. CA - 06-071-0306 - San Bernardino Co (3pm) 
9. CA - 06-071-1234 - San Bernardino Co (12noon) 
10. NV - 32-023-0014 - Nye Co (3pm) 

5. The table in Section 2.0 includes a "Wind Direction." A corresponding entry can not be found 
in the data submitted by ADEQ. What is the source of the value? EPA's response should either 
rely on data provided by the submitting agency, or EPA should provide a reference to the data. 

6. EPA contends that the regional event must be based on regional blowing dust. ADEQ refers 
to the elevated winds as the regional event. Whether dust is generated from a particular area is 
dependent on soil type, soil moisture, threshold friction velocity, wind direction and wind speed. 
In all the cases reviewed for West 43rd, natural soils from the alluvial plain were the source. 
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3. 	 is caused by human activity that is unlikely to recur at a particular location, or is a 
natural event; 

4. 	 does not include stagnation of air masses or meteorological inversions, a 
meteorological event involving high temperatures or lack ofprecipitation, or pollution 
relating to source noncompliance; 

(B) 	 There is a clear causal relationship between the measurement under consideration and the 
event that is claimed to have affected the air quality in the area; 

(C) 	 The event is associated with a measured concentration in excess ofnormal historical 
fluctuations, including background; and 

(D) 	 There would have been no exceedance or violation but for the event. 

The demonstrations must fully meet all the above criteria to EPA's satisfaction; failure to meet 
anyone ofthe criteria will result in the non-concurrence ofthe event in question .. In addition to 
the technical criteria, the EER also has procedural requirements. 40 CFR §50.14(c)(2)(iii) 
requires that data claimed to be due to an exceptional event must be flagged in the AQS 
database, and that an initial description ofthe event be provided to EPA; both must occur by July 
1 ofthe year following the event. In addition, 40 CFR §50.14( cX3Xi) requires that the State: 

• 	 submit a demonstration to EPA within three years of the calendar quarter ofthe event or 
12 months prior to an EPA regulatory decision; 

• 	 provide notice and opportunity for public comment; and 
• 	 submit any public comments along with the demonstration. 

EPA's concurrence or non-concurrence with a State's flag constitutes its agreement or 
disagreement with the State on whether the data should be excluded from regulatory decisions 
involving a State's compliance with the NAAQS. EPA's determination regarding a State's 
attainment status or action on a state SIP submission will be issued in a rulemaking which is a 
fmal agency action that is judicially reviewable under CAA section 307(b)(1). 

The following sections evaluate ADEQ's assessments of March 14, April 30, May 21, and June 
4, 2008 with respect to these requirements. 

4.0 Criteria Set Forth in 40 CFR §50.1(j) 

4.1 AlTect Air Quality 

As stated in the preamble to the EER, the event in question shall be considered to have affected 
air quality if it can be shown that there is a clear causal relationship between the monitored 
exceedance and the event (section 5.0), and that the event is associated with a measured 
concentration in excess ofnormal historical fluctuations (section 6.0). 8 

8 72 FR 13569, 72 FR 49051, and 73 FR 14702. 
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4.2 Reasonably ControUable or Preventable 

A deteImination of whether a particular event was "not reasonably controllable or preventable" 
depends on the specific facts and circwnstances surrounding the event. Therefore, EPA 
addresses this and the other criteria ofthe EER on a case by case basis. 

This factor ofthe analysis should consider whether anthropogenic sources contributing to the 
exceedance caused by the event were reasonably controlled.9 ADEQ's supporting 
docwnentation, however, did not specifically identify the type or location of the possible 
contributing sources in the area, other than the Salt and Gila River channels, located upwind of 
the West 43,d monitoring site .. Although the June 4 DSR identifies that the alluvial channels 
located upwind of the West 43,d monitor most likely significantly contributed to the exceedance 
at West 43rd site, ADEQ did not evaluate whether emissions from those sources were reasonably 
controllable or preventable. 

The June 4 DSR included a table titled, "Rules Regulating Particulate Matter Emissions in 
Maricopa County," which includes the rule number, title, and a brief description ofthe general 
sources that the rule is designed to control. Without addressing the types, and locations of 
sources in the area, however, it is not possible to evaluate whether sources in the area were 
reasonably controlled. 

4.3 Human Activity/Natural Event 

The teIm "natural event" is dermed at 40 CFR §50.1(k) as "an event in which human activity 
plays little or no direct causal role." As described in the preamble to the EER. high wind events 
may qualify as exceptional events if the following conditions are met: the wind speed associated 
with the event is ''unusual for the affected area during the time of year that the event occurred," 
and, in instances where wind produces emissions from anthropogenic sources, all reasonable and 
appropriate measures must be in place for all contributing sources. 10 An event that was caused by 
hwnan activity, but is unlikely to recur at a given location may be considered an exceptional 
event assuming all other requirements of the rule are met. 

ADEQ's Assessments briefly discussed the various source categories in the area, including 
industrial sources, construction, area sources (unpaved parking lots and shoulders), roads, track 
out, and windblown dust. According to ADEQ, the windblown dust category includes 
significant contribution from the following sources: agriculture, alluvial channels, vacant lots, 
construction, industrial, disturbed areas, and stockpiles. In addition, EPA has identified, through 
satellite images and visits to the area, nwnerous anthropogenic sources in the area that could 
contribute to elevated PMlOconcentrations. The commercial nature associated with many of 
these activities indicates that some portion ofthem can be reasonably expected to recur. 

To establish that the exceedances at the West 43rd site may properly be classified as "natural 
events," the data must support a rmding that "human activity plays little or no direct causal 

9 EERPrearnble, 72 FR 13566, n. 11. 
10 EER Preamble, 72 FR 13566. 
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EPA's response in 4.2 fails to recognize two fundamental facts in the demonstration. 

1. 	 All controllable sources of PM10 in the area are subject to an EPA approved Serious Area 
SIP (MAG, 2000), including numerous Maricopa County rules as well as other local dust 
control measures. Millions of dollars have been invested by the stakeholders and local 
governments in implementation of these controls. A staff of inspectors and compliance 
personnel routinely monitors the operations of sources in the area. The fact that no 
significant finding of non-compliance was observed is a prima-facie demonstration that 
the PM emissions that caused the exceedance were not "Reasonably Controllable or 
Preventable." 

2. 	 For the June 4th event, NWS data showed that blowing dust was generated in Southern 
California and transported into Arizona. Areas prone to dust generation along the entire 
path of the frontal system passage experienced blowing dust, either transported into the 
area, or generated locally and added to the dust cloud. Regional blowing dust was not the 
only contribution to the elevated concentrations in the Phoenix area. The river beds of 
the Gila, Salt, Agua Fria Rivers and others are prime sources of fine dusts when winds 
are sufficiently high to entrain that material. 

The Federal Register for the proposed approval of the San Joaquin area included approval of 
several exceptional events under the EER. EPA allowed San Joaquin to rely on existing 
measures in their control programs as adequate. Specifically, at 72 FR 49055, column 1, 
paragraph 1, EPA acknowledges the following: 

72 FR49055 
"ii. Not Reasonably Controllable or Preventable 
Section 50.1(j) requires that for an event to quality as an exceptional event, whether natural or 
anthropogenic, a state must show that the event was not reasonably preventable or controllable. 
Here this requirement is met by demonstrating that despite reasonable and appropriate measures 
in place, the October 25,2006 wind event caused the exceedances. During this event, there were 
no other unusual dust-producing activities occurring in the SJV and anthropogenic emissions 
were approximately constant before, during and after the event. In addition, the State showed 
that reasonable and appropriate measures were in place, including regulation VIII (the District's 
general fugitive dust rules) and Rule 4550 which limits fugitive dust emissions specifically from 
agricultural operations through Conservation Management Practices.47 Moreover, EPA has 
approved the District's BACM demonstration for all significant sources ofPM-lO in the SN as 
meeting CAA section 189(b)(I)(B).48" 

Finally, the alluvial channel referred to throughout this document is a "natural" source of dust 
(dried river bottom) as opposed to an anthropogenic source. 

http:189(b)(I)(B).48
http:Practices.47
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role."u ADEQ's Assessments of the four exceedances did not analyze potential contribution 
from anthropogenic sources. The Controls White Paper states that because of "the relative 
complexity ofthe emitting source mix, parsing out a specific source or source category along 
with the applicable control measures for a detennination of relative effectiveness can be difficult 
and may even be counter-productive." ADEQ's Assessments also stated that "no specific 
emission allocation is possible based on the data for analysis" and that "the primary source 
appears to be wind-blown dust over central Arizona for which there is not an effective or 
efficient method to estimate the relative contributions from specific sources. ,,12 

The lack of analysis regarding anthropogenic contribution upwind of the West 43rd site makes it 
difficult to detennine the contributing role ofhuman activity to the exceedances at the West 43rd 

site, particularly where it is known that commercial activities such as agriculture, sand and gravel 
mining and construction are known to take place. 

EPA notes that the EER did not set a specific threshold to define a "high wind event,,,13 but 
suggested the use of a comparison of wind speeds measured on the event day to be compared to 
historical wind speed levels "for the season ofthe year that the event occurred.,,14 The analysis 
that supports ADEQ's definition of "unusual" wind was based on data from 2005 through 2009 
for the entire year period and was only analyzed for four monitoring sites (Buckeye, West 43rd, 

Durango Complex, and Higley). The use of a complete year of data in this situation rather than 
the season during which the events occurred likely biases the statistical analysis low. The 
Phoenix area experiences more consistent elevated wind speed levels associated with frontal 
passages during the months of March through June. 

Conclusions drawn from this analysis suggest that wind speeds that occur less than 5% of the 
time should be considered "unusual" for exceptional events purposes. For the West 43rd 

monitoring station, this standard would correspond to sustained hourly wind speeds greater than 
10 mph and wind gusts I 5 greater than 20 mph. ADEQ's documentation did not provide any 
specific analysis pertaining to certain hours of the day and there is no discussion of the wind 
speeds that are associated with the event and their relationship to the 95th percentile. While wind 
speeds above the 95th percentile may seem unusual, the frequency ofoccurrence ofhourly wind 
speeds over 10 mph at this site is approximately 100 days per year. 16 

The Unusual Winds White Paper further stated that "unusual winds can be defmed as any wind 
that has the ability to create windblown dust." ADEQ's defmition could be interpreted to treat all 
windblown PM IO as exceptional as long as the wind speeds are about the threshold friction 
velocity for that area Threshold wind speeds provide a minimum baseline for wind speeds that 
are capable ofproducing windblown dust and are based on particle interaction on the ground 
surface, while "high" and "unusual" wind speed definitions should be based on a separate 
analysis. Thus, although this evidence may contribute to the exceptional analysis, it should not 

11 40 CFR §50.1(k) 

12 March 14, Apri130, May 21, and June 4 Assessments at p.4. 

13 EERPrearnble 72 FR 13577. 

14 Id. at 13566. 

l' Wind gusts from Maricopa County stations are I-sec maximum wind speed value for the hour. 

16 Based on data from 2007-2009. 
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EPA's response in 4.3 fails to recognize the history of the area under consideration for 
exceptional event review. Numerous State Implementation Plans, including the EPA approved 
Serious Area SIP (MAG, 2000) have been written to address the well known dust issues in and 
around the Phoenix Metro area. There are three basic premises that EPA ignores when it comes 
to the control measures required by these SIPs. 

1. No control measure has an unfailing degree of control 
2. Exceptional events can override the best controls 
3. Exceptional events are not a reliable determinant of control efficacy 

In the case of controls that could have been overwhelmed by the exceptional nature of the event 
or where it can be shown that on average the control measures have a high degree of control, 
save the exceptional nature of the event, ADEQ is asking that the event be disregarded as a 
violation of the NAAQS. 

EPA's statement that the "frequency of occurrence of hourly wind speeds over 10 mph at this site is 
approximately 100 days per year" implies that ADEQ would perhaps wish to treat those days as 
exceptional as well. For EPA to allude that ADEQ is trying to make that claim is false. ADEQ stated in 
the Unusual Winds White Paper that "literature and data from monitors indicate that the phenomenon of 
blowing dust can occur over a broad range, but generally is associated with hourly averaged wind speeds 
that are above 10 mph, which are commonly associated with wind gusts above 20 mph". Contrary to 
EPA's implication, ADEQ does not assert that any day experiencing an hourly average wind speed 
greater than 10 mph should be considered exceptional in nature. 

EPA's statement that ADEQ only performed the analysis for four monitors is fundamentally irrelevant, 
since the center piece of the analysis was the West 43rd monitor, which was the only monitor being 
examined by EPA in the TSD. 

Hourly average wind speeds over 10 mph do not alone create exceptional windblown dust events. In fact, 
it has been shown that wind gusts, and not hourly average wind speeds, are more influential in the 
creation of windblown dust. For this reason, ADEQ analyzes maximum wind gusts in all exceptional 
event demonstrations (see WRAP Fugitive Dust Handbook, page 1-7). 

ADEQ asserts that windblown dust typically occurs only when hourly average winds are at least 10 mph 
and gusts are at least 20 mph. That isn't to say that any wind of lOmph or gust of20 mph is "exceptional" 
or would create blowing dust. The 10 and 20 mph values are given as estimates for when winds may be 
considered "unusual", and this is backed up by the fact that the NWS typically does not report wind gusts 
unless they are greater than 15 mph. As EPA has not provided a threshold value for wind speed that they 
would consider "unusual," ADEQ used available data to estimate the wind speed at which 5% or less of 
all values would fall. As was pointed out in the discussion of this issue is found in comments facing Page 
2 of the TSD, EPA used a reference to the 5% when approving the SJV submittals. 

EPA cites the Federal Register discussion that winds should be compared to historical wind speed levels 
"for the season of the year that the event occurs." EPA goes on to suggest that March through June 
should be the benchmark of comparison. March through June is not a "season". Meteorological Seasons 
are defined by the National Weather Service as Winter (December, January, February), Spring (March, 
April, May), Summer (June, July, August), and Autumn (September, October, November). Using the 
argument of "similarity", EPA could arbitrarily askADEQ to include October into the Spring "season" as 
easily as June. 
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be a major deciding factor when determining whether wind speed associated with an exceptional 
event is ''unusual.'' 

In summary, considering the limited analysis on the elevated wind speeds associated with the 
event combined with little analysis ofpossible contributing sources located directly upwind of 
the West 43rd site, EPA has detennined that ADEQ's documentation did not provide sufficient 
evidence to support that the events in question should be considered "natural events" as required 
under the EER. 

4.4 	 Stagnation of Air Masses/Jnversions/High TemperaturelLack of 
Precipitation/Sonree Noncomptiance 

ADEQ did not provide any evidence suggesting that the exceedances at the West 43rd monitoring 
site were the direct result of stagnation of air masses, inversions, high temperature, or lack of 
precipitation. Regarding source noncompliance, ADEQ states that, "no local sources were 
reported as significantly contributing to the air quality episode" for all days except June 4. This 
statement assumes that because there were no observations made (Le. there were no reported 
civilian complaints or enforcement actions), that all sources in the area were in compliance with 
all applicable fugitive dust control measures. 

The June 4 assessment explained that there were two Notice of Violations (NOV) issued on June 
4 and June 5 for noncompliance with Maricopa County's (MCAQD) fugitive dust rules. The 
June 4 DSR also states that "one complaint based inspection of a dust control permit on June 4 ... 
resulted in a Notice of Violation (NOV) for track-out under Rule 310" and on June 5 "an 
inspection ofa Rule 316 source resulted in the issuance of a notice of violation for failure to 
install a wheel washer." Both ofthe NOVs were issued to sources that are located within a two 
mile radius ofthe West 43rd monitoring site, but the specific locations ofthese facilities were not 
identified in the June 4 assessment or DSR. The NOV s provide some evidence that nearby 
sources may not have been reasonably controlled during the time ofthe event. 

5.0 	 Clear Causal Relationship 

In order for EPA to concur with an exceptional event request, the EER requires the State to 
demonstrate that there is a clear causal relationship between the measurement under 
consideration and the event that is claimed to have affected air quality in the area. 40 CFR 
§50.14(a)(2); 40 CFR §50.14(c)(3)(iii). To address this element for "high wind events," such as 
those flagged by Arizona, the state should reasonably consider the relationship between an event, 
the PMIO emissions caused by unusually high winds, and a measured exceedance at a monitoring 
site. Arizona's Assessments included various data points relevant to this analysis. EPA's 
technical review also considered additional data regarding wind speed and direction, PM10 

concentration, and visibility. 17 

As a preliminary matter relevant to this issue, EPA notes that ADEQ's limited analysis of the 
potential sources that might have contributed to the exceedances at the West 43rd site (sections 

17 Appendix A cOnlains pollution roses based on % total PMlOmass for all four of the events in question. 
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EPA Failure To Focus On Wind Gusts vs Average Winds 

EPA participated in and assisted in funding work of the Western Regional Air Partnership 
(WRAP). The WRAP Fugitive Dust Handbook was a collaborative work product on dust 
sources, modeling, and controls. On page 1-7, the document states: 

"Wind Gusts. Although mean atmospheric wind speeds may not be sufficient to initiate 
wind erosion from a particular "limited-reservoir" surface, wind gusts may quickly 
deplete a substantial portion of its erosion potential. ... For this reason, the use of an 
average wind speed to calculate an average emission rate is inappropriate." 

EPA Comments on Stagnation Are Not Relevent 

Regarding "stagnation", by definition, a high-wind event can not be a stagnation event. There 
should be no need to argue that stagnation was not occurring when the winds are substantially 
over 20 mph. 

EPA Misrepresentation of Evidence of Controls In Place and Inspections 

In section 4.4 EPA notes two minor violations reported within two miles of the West 43rd 

monitor within the time period encompassing 72 hours prior to and 72 hours following the event. 
About these NOVs, ADEQ asserts the following: 

1. 	 The data show that inspectors were out in the field actively looking for dust control issues 
and only noted the two minor violations. 

2. 	 Based on ADEQ's experience, the two minor violations listed would not have been 
sufficient to significantly contribute to the concentrations of dust reported during the June 
4th event. 

3. 	 Based on the review of all available data, it seems justifiable to conclude that BACM 
were in place and being used on all other controllable sources near the West 43rd site 
during the June 4th event. 

4. 	 Any contributions from those controlled sources upwind of the monitor were due to 
BACM being overwhelmed. 

As previously stated, no control measure has an unfailing degree of control and Exceptional 
Events can override the best controls. ADEQ must again assert that the event be disregarded as a 
violation of the NAAQS in the case of controls that were overwhelmed by the exceptional nature 
of the event or where it has been shown that on average the control measures have a high degree 
of control save the exceptional nature of the event. 
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4.2 and 4.3) makes it difficult to comprehensively evaluate the causal relationship between the 
event and the exceedance. Another general point concerns the data provided by Arizona for each 
event. EPA notes that, for each of the four events reviewed in this document, Arizona provided 
different sets of PMI0 data drawn from among the ten monitoring stations using continuous 
analyzers. EPA also notes that Arizona provided a different set ofmeteorological data for each 
event. Considering the four events discussed in this document are very similar in nature, it is 
unclear why ADEQ did not provide the same data for each event. In some instances the most 
relevant meteorological data, (those data from the closest or upwind locations) are not included 
in the supporting documentation. 18 

5.1 March 14,2008 

5.1.1 Correlation between Wind Speed and PMIO 

The March 14 Assessment included tabular hourly and maximum wind speed and PMIQ data for 
five monitoring sites in the Phoenix area: West 43rd, Durango Complex, West Phoenix, Coyote 
Lakes, and Central Phoenix. ADEQ also included meteorological data from three National 
Weather Service (NWS) stations: Goodyear Airport, Glendale Airport, and Phoenix Sky 
Harbor. 19 EPA notes that ADEQ did not provide hourly PM10 data from the other four 
continuous PM10 analyzers in the Phoenix area and did not include wind speed and direction data 
from numerous other meteorological stations in the Phoenix area. 

ADEQ also provided four graphs that show the jotential correlation between maximum wind 
speeds and PM10 concentrations at the West 43r , Durango Complex, Greenwood, and South 
Phoenix monitoring sites. 20 The graphs show that hourly PMIO concentrations increase with an 
increase in maximum recorded wind speed at the West 43rd site, but not at the other three 
monitoring sites. In fact, the graphs show that the maximum wind speeds at the Durango 
Complex site were higher than those measured at the West 43rd site, but the Durango Complex 
site experienced significantly lower PMIO values during periods ofelevated wind speed. These 
data suggest that the elevated PMlO concentrations at the West 43rd site may have been caused by 
local upwind sources and were not due to a high wind event that was regional in nature. 

5.1.2 Visibility 

TIle March 14, Assessment included photographs from numerous locations throughout the 
Phoenix area. Unfortunately, there is not a significant discemable difference between the 
conditions preceding and during the event. TIterefore, the photographs do not significantly 

'8 Table 1 in Appendix A identifies the PM10 and meteorological stations ADEQ used in their analysis of the 2008 
exceptional events in question. 

19 ADEQ also included meteorological data from two AZMET stations. These data are collected at 3 meters, while 
NWS and Maricopa County data are collected at 10 meters. There does not seem to be any correction or 
adjustment for the difference in the heights of these stations. 

20 The max wind speed values used in this comparison are the instantaneous max wind speed values recorded by 
onsite data loggers, which have the capability of recording these instantaneous values in a fraction of a second. 
ADEQ does not explain why the use ofthe maximum I-sec value for an hour is the appropriate measure for 
comparison to hourly average PJ\.110 values. 
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EPA's citation of visual range data from airports is out of context and demonstrates a lack of 
understanding of airport operations requirements for standard visual range. Many 
transmissometers used at airports are capped to read a maximum visual range substantially below 
the true visual range. It is common to see 10 miles as a maximum. This is because airport 
operational procedures are not impacted until the visual range is lower (i.e., 7 miles). The 
visibility impacts referred to in the ADEQ demonstrations are based on images from a visibility 
camera network operated by Air Resource Specialists, the primary contractor for visibility 
measurement systems in the U.S. 

In order to utilize airport visual range as a surrogate for PM concentration, extinction efficiency 
models can be relied upon. The IMPROVE extinction efficiencies can be used to convert 
standard visual range to an estimate of PM concentration (i.e. assuming a 90% coarse, 10% fine 
soil split) as follows: 

• 9 miles = 406 l!g/m3, 
• 7 miles = 527 I!g/m3, 
• 5 miles = 744 l!g/m3, 
• 3 miles = 1,250 I!g/m3, 
• 1 mile = 3,781 I!g/m3, and 
• 0.5 miles = 7,577 I!g/m3. 

ADEQ does not rely on these converted PM estimates for standard visual ranges exceeding 10 
miles, because the data reported from many airport transmissometers is capped at 10 miles. 
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For the March 14th event, if the source of the PM was in the river channel, the concentration 
profile would look like that presented in Figure 2. Note the concentrations of Durango Complex 
and South Phoenix are approximately even. A Gaussian plume centered in the river channel 
would have this shape of distribution. 

In footnote 24 on the next page, EPA erroneously implies that there is a fundamental difference 
between the maximum wind speed measured by the Maricopa County data logger, and the value 
from a National Weather Service observation. This is fundamentally wrong. The exact wording 
from the Federal Meteorological Handbook No.1 (September 2005) Page 5-1 & Page 5-2 is: 

"5.4.4 Wind Gust. The wind speed data for the most recent 10 minutes shall be 
examined to evaluate the occurrence of gusts. Gusts are indicated by rapid fluctuations in 
wind speed with a variation of 10 knots or more between peaks and lulls. The speed of a 
gust shall be the maximum instantaneous wind speed." (emphasis added) 

"5.5.4 Wind Gust. When a gust is detected within 10 minutes of the actual time of the 
observation, the maximum instantaneous speed shall be reported (see paragraph 
12.6.5.a)." (emphasis added) 

Thus EPA's assertion that wind gusts are reported as 5-second average is incorrect. NWS 
reported gusts and maximum winds from a data logger are comparable measures. 
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EPA Failure to Consider Wind Direction (EPA TSD Pages 14-15): 

In the arguments presented that the wind speeds on other days were similar to March 14th, EPA 
fails to recognize the most important parameter used in characterizing pollution concentration 
from a source, i.e. wind direction. The geometry of the source-receptor relationship is the 
overwhelming consideration when computing ambient concentrations. The other factors, given a 
fixed source strength, are wind speed and turbulence. EPA failed to consider this primary factor 
in their argument. 

The comparison of March 14 to March 2 is not a valid one given the disparity in wind direction 
and duration. ADEQ has suggested that the most prevalent potential source for PMlO at the West 
43rd monitor is the Salt River channel, which has the greatest fetch to the west and southwest of 
the monitor location. There are two main issues with using March 2, 2008, for comparison. 

1. 	 Winds on March 2nd were out of the northwest. While the Salt River channel does run 
past the north side of the West 43rd monitor, the fetch over which northwesterly winds 
can draw from it as a potential PM source is much more limited than when westerly or 
southwesterly winds are occurring. 

2. 	 Winds on March 2nd included gusts of 23 mph and 34 mph lasting for only two hours. 
Winds on March 14th gusted over 23 mph for four consecutive hours at the NWS 
Goodyear station and gusted over 23 mph for up to 7 consecutive hours at other proximal 
NWS stations (Glendale and Sky Harbor). 

As can be seen above, the comparison of March 14, 2008, to March 2, 2008, by EPA provides 
little or no support for EPA's claims. ADEQ has stated that the emissions from the river channel 
are the primary contributor to the West 43rd monitor readings. EPA's identification of a day with 
similar wind speeds, but different wind direction that did not experience elevated particulate 
matter concentration is consistent with ADEQ's proposed explanation of the elevated particulate 
matter concentrations. 

EPA attempts to compare winds from March 29th and March 30th to the winds of the March 14th 
event, and while the wind directions are comparable to the March 14th event, the wind gusts were 
significantly lower and shorter in duration on March 29-30 than were reported on March 14th. 
For these reasons, each comparison provides little or no support to EPA's claims. It also should 
be noted that while wind speeds recorded by the NWS upwind of a monitor may be important in 
showing potential transport, winds measured at the monitor itself are also important, especially if 
local sources, both controllable and uncontrollable, may be potentially contributing a portion of 
the measured PMlO. 
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Refer to Appendix A for more infonnation on the PMIO and meteorological data used in the April 
30 assessment. 

ADEQ also provided four graphs that show the potential correlation between maximum wind 
speeds and PMIO concentrations. The four graphs display data from the West 43rd, Durango 
Complex, Greenwood. and South Phoenix monitoring sites. While the hourly PMIO 
concentrations increase with an increase in maximum recorded wind speeds at the West 43rd site, 
there is not a similar correlation between PMlo and maximum wind speed at the other monitoring 
sites in the area. These facts suggest that the elevated PMIO concentrations at West 43rd may 
have been caused by local upwind sources and were not regional in nature. 

5.2.2 Visibility 

The April 30 assessment included photographs from numerous locations throughout the Phoenix 
area. Unfortunately, there is not a significant discernable difference between the conditions 
preceding and during the event. Therefore, the photographs do not significantly contribute to 
establishing a clear causal relationship between wind speed, potential contributing sources, and 
PMIO concentrations at the West 43rd monitoring site. 

ADEQ also stated that reduced visibility during the event at Goodyear Airport provides further 
evidence of a cansal relationship between the high wind event and the measured exceedance at 
the West 43rd site. The visibility at Goodyear Airport before and during the event ranged from 
20 to 7 statute miles. Other NWS stations in the area did not record any decrease in visibility 
throughout the entire day: visibility at Glendale Airport remained at 20 miles and Sky Harbor 
remained at 10 miles. At the Goodyear Airport, the minimum recorded visibility was 7 statute 
miles. TIle visibility throughout the day in the Phoenix area was never significantly reduced, and 
thus this infonnation does not significantly contribute to establishing a clear causal 
relationship. 26 

5.2.3 Review of 24-hour PM10 Data 

The 24-hour PMIO concentrations measured on April 30 at the West 43rd and surrounding sites 
are listed in Table 3 and shown in Figure 7. On this day, the West 43rd monitor was the only site 
in the entire Phoenix area to violate the 24-hour PM10 standard.27 Furthennore, PMIO 

concentrations at the West 43rd site were more than double those recorded at other local sites, 
which is generally inconsistent with the notion that a regional high wind event caused the 
exceedance. 

26 See Appendix B for information regarding reduced visibility and dust storms in Arizom. 
27 Similar to the data for March 14, 2008, the only other exceedance recorded in Arizona on this day was the 

Cowtown monitoring site in Pinal County, which was not flagged as an exceptional event 
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EPA asserts in Section 5.2.2 that visibility in the Phoenix area was never significantly reduced 
and that visibility information from NWS stations in the area does not significantly contribute to 
establishing a clear causal relationship. This, however, seems contradictory to both the 
observation data and to EPA's own statements. 

• 	 EPA itself has stated that the Goodyear NWS station "serves as the closest location with 
readily available meteorological data for the area directly to the west of the West 43 rd 

monitoring site" 
• 	 A reduction in visibility by more than 50% at the NWS Goodyear station is relevant 
• 	 The fact that areas directly upwind of the West 43 rd monitor were experiencing reduced 

visibility as a result of the elevated winds helps add to the weight of evidence and 
establish a clear causal relationship due to their concurrent timing 

See ADEQ's comments to page 11 ofthe TSD. 
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The source of the discrepancy between the magnitude of the concentration increases at the 
monitors is evident from ADEQ's submissions. Because of its location, the West 43rd monitor is 
especially susceptible to dust generated by high winds traveling from a west or southwest 
direction along the Gila and Salt River channel. 

EPA's conclusion that the concentrations at the West 43rd Avenue monitor "may have been 
caused by local upwind sources and were not regional in nature" is therefore unsubstantiated. In 
any case, this conclusion, even ifjustified, would not legally support EPA's determination that 
there was not a clear causal connection between the winds and the concentrations. Local, 
anthropogenic sources may be considered part of an exceptional high wind event, as long as they 
are reasonably controlled. As previously discussed, there is ample basis for concluding that the 
sources in the vicinity of the West 43rd Avenue monitor satisfied this requirement. 
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EPA inappropriate use of vector average wind speed data (Figure 9) 


EPA's reliance on a graph with 5-minute vector average wind speed significantly understates the 

kinetic energy of the wind involved in the dust generating process. ADEQ did not provide or 

rely on the data presented in Figure 9. It was distributed in the 5% Technical Committee 

deliberations. 


EPA failed to acknowledge the relevant data that was presented 


As with the March 14, 2008 event, EPA discounted the data that was included in the submission. 


Also see ADEQ's comments to page 14 of the TSD. 
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The graphs show that concentrations did increase with an increase in wind speed at each monitor, 
and in many cases the hourly measurements exceeded the 24-hour NAAQS by a substantial 
margin. The only difference between the West 43rd Avenue monitor and the others, is that the 24
hour concentrations recorded at the other three did not exceed the NAAQS. 

The source of the discrepancy between the magnitude of the concentration increases at the 
monitors is evident from ADEQ's submissions. Because of its location, the West 43rd monitor is 
especially susceptible to dust generated by high winds traveling from a west or southwest 
direction along the Gila and Salt River channels. 

EPA's conclusion that the concentrations at the West 43rd Avenue monitor "may have been 
caused by local upwind sources and were not regional in nature" is therefore unsubstantiated. In 
any case, this conclusion, even ifjustified, would not legally support EPA's determination that 
there was not a clear causal connection between the winds and the concentrations. Local, 
anthropogenic sources may be considered part of an exceptional high wind event, as long as they 
are reasonably controlled. As previously discussed, there is ample basis for concluding that the 
sources in the vicinity of the West 43rd Avenue monitor satisfied this requirement. 
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there is not a similar correlation between PMlO and maximum wind speed at the other monitoring 
sites in the area. These facts suggest that the elevated PMlO concentrations at West 43rd may 
have been caused by local upwind sources and were not regional in nature. 

5.3.2 Visibility 

The assessment included photographs from numerous locations throughout the Phoenix area. 
Photographs taken at 1330 hrs show evidence of reduced visibility and a potential regional event; 
however, PMlO concentrations at the West 43rd site began to increase at 0800 hrs. Photographs 
were provided for 0930, 1330, 1430, and 1530 hrs. Photographs were not submitted for the 
hours preceding the elevated PMIO concentrations measured at the West 43rd site. Therefore, the 
photographs do not significantly contribute to establishing a causal relationshi~ between wind 
speed, potential contributing sources, and PMlO concentrations at the West 43' monitoring site 
during the morning hours. 

ADEQ also stated that reduced visibility during the event throughout portions of Phoenix 
provides further evidence of a clear causal relationship. The visibility at Goodyear Airport 
before the event ranged from 20 to 7 statute miles; visibilities of 7 miles were recorded at 1047, 
1647, and 1747 hrs. Chandler Airport recorded observations of blowing dust (BLDU) at 1347 
hrs, which was followed by a recorded visibility of7 miles at 1447 hrs. Visibility at other NWS 
stations in the area remained above 10 miles for the entire day: Glendale Airport ranged from 10 
to 20 miles, Sky Harbor remained at 10 miles, and Luke Air Force Base remained at 10 miles. 
The visibility throughout the day in the Phoenix area was never significantly reduced, and thus 
this information does not significantly contribute to establishing a clear causal relationship. 31 

5.3.3 Review of24-Hour PMIO Data 

The 24-hour PMIO concentrations measured on May 21 at the West 43rd and surrounding sites are 
listed in Table 4 and shown geographically in Figure 11. On this day, the West 43rd monitor was 
the only site in the entire Phoenix area to violate the 24-hour PMIO standard. Furthermore, PMIO 
concentrations at West 43,d were more than double those recorded at other local sites, which is 
generally inconsistent with the notion that a regional high wind event caused the exceedance. 

31 See Appendix B for information regarding reduced visibility and dust storms in Arizona. 
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Visibility was decreased at locations in the Phoenix area during the high wind event occurring on 
May 31,2008, as is described by EPA in Section 5.2.2. Yet, EPA states that visibility in the 
Phoenix area was never significantly reduced and that visibility information from NWS stations 
in the area does not significantly contribute to establishing a clear causal relationship. This, 
however, seems contradictory both to the observation data and to EPA's own statements. 

• 	 EPA itself has stated that the Goodyear NWS station "serves as the closest location with 
readily available meteorological data for the area directly to the west of the West 43rd 

monitoring site" 
• 	 A reduction in visibility by more than 50% at the NWS Goodyear station during the 

period of high winds and elevated PMloconcentrations seems very relevant 
• 	 The fact that areas directly upwind of the West 43rd monitor were experiencing reduced 

visibility as a result of the elevated winds helps add to the weight of evidence and 
establish a clear causal relationship due to the winds occurring concurrently with the 
reduced visibility 

See ADEQ's comments to page 11 of the TSD. 





ADEQ COMMENTS 
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The source of the discrepancy between the magnitude of the concentration increases at the 
monitors is evident from ADEQ's submissions. Because of its location, the West 43rd monitor is 
especially susceptible to dust generated by high winds traveling from a west or southwest 
direction along the Gila and Salt River channel. 

EPA's conclusion that the concentrations at the West 43rd Avenue monitor "may have been 
caused by local upwind sources and were not regional in nature" is therefore unsubstantiated. In 
any case, this conclusion, even ifjustified, would not legally support EPA's determination that 
there was not a clear causal connection between the winds and the concentrations. Local, 
anthropogenic sources may be considered part of an exceptional high wind event, as long as they 
are reasonably controlled. As previously discussed, there is ample basis for concluding that the 
sources in the vicinity of the West 43rd Avenue monitor satisfied this requirement. 
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1.5 Overview of local demographic and land use data 

Many of the emissions estimates generated in this report were calculated using demographic and 
land use data provided by the Maricopa Association of Governments (MAG). These data were 
used to apportion and/or scale Maricopa County emissions estimates to the nonattainment area 
and vice versa. (For example, county-level emissions from residential natural gas usage in Mari
copa County were apportioned to the nonattainment area using the ratio of total population in 
each area). Detailed explanations ofhow emission estimates were apportioned or scaled are 
presented in each of the following chapters, along with the data sources used. 

1.5.1 Demographic profile 

The demographic data provided by MAG included population, employment data, and single 
family/multi-family splits for calendar year 2008, for both Maricopa County and the PM IO non
attainment area. Table 1.5-1 provides an overview of the demographic data used in this report. 
As noted throughout the text, these data are frequently used to derive estimates of activity or 
emissions within the PM IO NAA from county-level calculations. It is important to note, 
however, that the nonattainment area includes a portion of Pinal County, AZ (Apache Junction) 
as shown in Figure 1.4-1. Thus in some cases (e.g., those source categories calculated based on 
total population), the multiplier used to derive nonattainment area estimates from County-level 
values may be greater than 1, and thus the resulting NAA emission totals are larger than the 
County-level estimates from which they are derived. 

Table 1.5-1. Demographic pronIe of Maricopa County and the PM10 nonattainment area. 
Maricopa Percent within 

Demographic variable County PM10 NAA PM10 NAA 
Total resident population 4,026,000 4,024,530 99.96% 
Total non-resident population 253,760 272,610 107.43% 
Total population: 4,279,760 4,297,140 100.41 % 

Retail employment 537,430 536,100 99.75% 
Office employment 444,170 444,980 100.18% 
Industrial employment 412,580 411,520 99.74% 
Public employment 278,610 274,500 98.52% 
Other employment 191,770 189,010 98.56% 
Construction 79,680 78,980 99.12% 
Work at Home 65,620 64,940 98.96% 
Total employment: 2,009,860 2,000,030 99.51 % 

Single Family/Multi-Family Household Split: 
Single Family 75% 75% 
Multi-Family 25% 25% 

Source: Maricopa Association of Governments 

1.5.2 Land use data 

MAG provided draft 2009 land use data (as of March 2010). The draft 2009 land use data was 
assumed to be representative of 2008. Table 1.5-2 presents a summary of the land use categories 
and acreage used to develop emission estimates for this inventory. 
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Table 1.5-2. Land use categories used to apportion emissions. 
Acreage in Acreage Percentage 
Maricopa within PM]o within PMIO 

Land Use Category County NAA NAA 
General/active open space/golf course (e.g., parks) 228,295 223,290 97.81% 
Passive/restricted open space (e.g., mountain preserves) 2,373,545 302,999 12.77% 
Lakes 12,525 9,510 75.93% 
Agriculture 295,509 130,445 44.14% 
Vacant (e.g., developable land) 2,227,981 472,831 21.22% 

1.6 Emissions overview by source category 

1.6.1 Point sources 

The point source category includes those stationary sources that emit a significant amount of 
pollution into the air such as power plants, industrial processes and large manufacturing 
facilities. MCAQD utilizes the US EPA's Annual Emissions Reporting Requirements (AERR) 
Rule to define which stationary sources are listed as point sources. A detailed definition of a 
point source can be found in Section 2.1 of Chapter 2. 

Table 1.6--1 summarizes annual and typical daily emissions from point sources in Maricopa 
County and the PMlO nonattainment area, respectively. A detailed breakdown of emissions 
calculations for all point sources is contained in Chapter 2. 

Table 1.6-1. Summary of annual and typical daily emissions from point sources in Maricopa County. 
Annual (tons/yr) Typical day (lbs/day) 

Ge02raphic Area PM]o 
Maricopa County 601.27 555.15 2,206.71 81.15 279.06 3,323.2 3,069.1 12,16l.4 449.3 1,534.2 
PMlONAA 149.84 132.94 1,319.65 28.76 132.18 84l.2 747.7 7,264.2 158.2 727.0 

1.6.2 Area sources 

Area sources are facilities or activities whose individual emissions do not qualify them as point 
sources. Area sources represent numerous facilities or activities that individually release small 
amounts of a given pollutant, but collectively they can release significant amounts of a pollutant. 
Emissions from stationary sources that were not identified as point sources in this report have 
been included in the area source inventory. Examples of area source categories include residen
tial wood burning, commercial cooking, waste incineration and wildfires. 

Tables 1.6-2 and 1.6--3 summarize annual and season-day emissions of the chief area source 

categories, for Maricopa County and the PMlO nonattainment area, respectively. A detailed 

breakdown of emissions calculations for each area source category is contained in Chapter 3 . 


. Table 1.6-2. Summary of annual and typical daily emissions from area sources in Maricopa County. 
Annual emissions (tons/yr) Typical daily emissions Obs/day) 

Fuel combustion 1,303.61 1,271.30 12,289.62 898.83 51.27 9,673.4 9,370.0 78,161.3 5,773.3 328.7 
Industrial processes 14,928.89 3,268.45 362.58 129.60 1,731.34 96,246.9 21,076.1 2,816.5 1,005.8 11,077.2 
Waste treatmt.ldisposal 230.52 204.35 77.47 58.20 1,488.07 1,613.0 1,438.8 515.3 320.0 8,131.5 
Misc. area sources 135,133.31 14,269.99 126.52 32.64 13,059.05 758,826.5 83,717.8 1,676.1 446.4 71,686.1 
All area sources: 151,596.33 19,014.09 12,856.18 1,119.27 16,329.74 866,359.8 115,602.7 83,169.2 7,545.5 91,223.5 
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Table 1.6-3. Summary of annual and typical daily emissions from area sources in the PMIO NAA. 
Annual emissions (tons/yr) Typical daily emissions Obs/day) 

Cate~ory PM10 PMz.5 NOx SOx NH3 PM10 PM2•5 NOx SOx NH3 
Fuel combustion 1,300.65 1,268.35 12,248.07 895.83 51.11 9,653.8 9,350.6 77,895.2 5,754.1 327.6 
Industrial processes 13,327.74 3,047.62 360.48 129.58 1,724.27 85,937.0 19,656.9 2,802.3 1,005.7 11,034.4 
Waste treatmt./ disposal 120.77 95.42 50.30 56.85 1,494.12 799.8 630.5 309.9 312.6 8,164.6 
Misc. area sources 26,097.92 3,268.14 115.94 29.74 7,693.04 156,539.2 25,024.8 2,318.0 622.4 42,455.4 
All area sources: 40,847.07 7,679.53 12,774.79 1,112.00 10,962.54 252,929.8 54,662.7 83,325.3 7,694.7 61,982.0 

1.6.3 Nonroad mobile sources 

Nonroad mobile sources include off-highway vehicles and engines that move or are moved with
in a 12-month period. Tables 1.6-4 and 1.6-5 summarize annual and season-day emissions from 
nonroad mobile sources, for Maricopa County and the PM IO nonattainment area, respectively. A 
detailed breakdown of emissions calculations for each source category is contained in Chapter 4. 

Table 1.6--4. Annual and typical daily emissions from nonroad mobile sources in Maricopa County. 
Annual emissions (tons/yr) Typical daily emissions Obs/day) 

Category PM10 PM2.5 NOx SOx NH3 PMIO PM2•5 NOx SOx NH3 
Agricultural 34.27 33.24 365.55 0.14 0.67 219.7 213.1 2,343.3 0.9 4.3 
Airport GSE (+APU) 27.21 26.68 586.73 26.43 148.7 145.8 3,206.1 144.4 
Conunercial 117.97 112.98 1,395.23 2.40 21.12 756.2 724.2 8,943.8 15.4 135.4 
Construction & mining 1,260.98 1,220.75 14,796.63 6.60 28.10 8,083.2 7,825.3 94,850.2 42.3 180.1 
Industrial 101.69 98.96 2,593.13 3.22 56.23 651.8 634.4 16,622.7 20.6 360.5 
Lawn and garden 182.28 168.79 798.14 3.16 19.63 1,250.1 1,156.9 5,571.5 23.1 144.6 
Pleasure craft 9.25 8.54 77.74 0.85 1.73 124.5 114.9 1,046.5 11.4 23.3 
Railway maintenance 1.13 1.10 9.23 0.00 0.02 7.8 7.6 63.9 0.0 0.1 
Recreational equipment 45.58 41.98 63.80 0.42 2.10 389.6 358.8 545.3 3.6 18.0 
Aircraft 187.91 181.41 2,625.94 317.64 1,026.8 991.3 14,349.4 1,735.8 
Locomotives 70.21 65.53 1,854.62 18.72 4.45 383.6 358.1 10,134.5 102.3 24.3 
All nonroad 
mobile sources: 2,038.46 1,959.95 25,166.75 379.58 134.06 13,042.0 12,530.3 157,677.4 2,099.8 890.6 

Table 1.6-5. Annual and typical daily emissions from all nonroad mobile sources in the PM10 NAA. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Category 
Agricultural 15.13 14.67 161.35 0.06 0.30 97.0 94.0 1,034.3 0.4 1.9 
Airport GSE (+APU) 26.99 26.48 578.95 26.22 147.5 144.7 3,163.7 143.3 
Conunercial 117.66 112.69 1,391.61 2.39 21.06 754.2 722.4 8,920.6 15.3 135.0 
Construction & mining 1,249.88 1,210.00 14,666.42 6.55 27.85 8,012.1 7,756.4 94,015.6 42.0 178.5 
Industrial 101.42 98.71 2,586.39 3.21 56.09 650.1 632.7 16,579.4 20.6 359.5 
Lawn and garden 183.02 169.48 801.41 3.17 19.71 1,255.3 1,161.6 5,594.4 23.2 145.2 
Pleasure craft 7.02 6.48 59.03 0.64 1.32 94.5 87.3 794.6 8.6 17.7 
Railway maintenance 1.13 1.10 9.26 0.00 0.02 7.8 7.6 64.1 0.0 0.1 
Recreational equipment 7.68 7.08 10.76 0.07 0.35 65.7 60.5 91.9 0.6 3.0 
Aircraft 183.80 177.60 2,620.31 316.00 1,004.3 970.5 14,318.6 1,726.8 
Locomotives 34.16 31.88 907.76 9.11 2.16 186.7 174.2 4,960.4 49.8 11.8 
All nonroad 
mobile sources: 1,927.89 1,856.17 23,793.26 367.42 128.87 12,275.2 11,811.9 149537.7 2,030.5 852.9 

1.6.4 Onroad mobile sources 

Emissions from onroad mobile sources were calculated for the PM IO nonattainment area located 
primarily within Maricopa County, as well as for Maricopa County as a whole. A detailed 
breakout of emissions calculations for each area source category is contained in Chapter 5. 

Tables 1.6-6 and 1.6-7 summarize annual and typical daily emissions from onroad mobile 
sources in Maricopa County and the PM IO nonattainment area, respectively. 
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Table 1.6-6. Annual and average daily emissions from all onroad mobile sources in Maricopa County. 
Emission Annual emissions (tonsfyear) Aver:lge daily emissions (Ibs/day) 
Category PM)o PM2.5 NO, SO, NH3 PM)o PM2•5 NO, SO, NH3 
Exhaust, tire wear, 
and brake wear 1,601.53 999.17 51,609.08 309.83 3,330.43 8,752.0 5,459.7 282,017.2 1,692.6 18,199.0 
Paved road 
fugitive dust 18,556.4 617.4 101,401.2 3,373.8 
Unpaved road and 
alley fugitive dust 12,358.2 1,233.6 67,530.9 6,741.0 
Totals: 32,516.13 2,850.17 51,609.08 309.83 3,330.43 177,684.1 15,574.5 282,017.2 1,692.6 18,199.0 

Table 1.6-7. Annual and typical daily emissions from all onroad mobile sources in the PM10 NAA. 
Emission Annual emissions (tons/year) Avera2e daily emissions (Ibs/day) 
Category PMw PMB NO, SO. NH3 PMw PMZ.5 NO. SO, NH3 
Exhaust, tire wear, 
and brake wear 1,529.54 954.23 49,142.49 295.90 3,180.66 8,357.7 5,213.8 268,538.4 1,616.4 17,380.4 
Paved road 
fugitive dust 17,245.1 547.9 94,235.7 2,994.2 
Unpaved road and 
alley fugitive dust 11,710.7 1,169.0 63,993.1 6,387.8 
Totals: 30,485.34 2,671.13 49,142.49 295.90 3,180.66 166,586.5 14,595.8 268,538.4 1616.4 17,380.4 

1.6.5 Biogenic sources 

The biogenic source category includes emissions from all vegetation (e.g., crops, indigenous 
vegetation, landscaping, etc.) in Maricopa County and the PMlO non attainment area. Emissions 
were estimated using the Model of Emissions ofGases and Aerosols from Nature (MEGAN). 
MEGAN is a state-of-the-art biogenic emissions model developed by the National Center for 
Atmospheric Research (NCAR). Some corrections and improvements were made in the latest 
version ofMEGAN2.04. MEGAN2.04 was used to compute biogenic emissions in Maricopa 
County and the PMIO nonattainment area. Annual and daily NOx emissions from biogenic 
sources are shown in Table 1.6-8 for Maricopa County and the PMlO nonattainment area. 

Table 1.6-8. Annual and season-da NO, emissions from bio enic sources. 
Typical daily emissions 

Geo ra hic area lbs/da 

Maricopa County 
 4,890.0 

PMIONAA 332.77 1,815.3 


1.6.6 Summary ofall source categories 

Tables 1.6-9 and 1.6-10 provide summary totals of annual and typical daily emissions from all 
emission sources in Maricopa County and the PMIO nonattainment area, respectively. 
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Table 1.6-9. Annual and typical daily emissions from all sources in Maricopa County. 
Annual emissions (tons/yr) Typical daily emissions (Ibs/day) 

Section PM'0 PM2.. NO, SO, NH3 PM'0 PM2.. NO, SO, NH3 
Point Sources 601.27 555.15 2,206.71 81.15 279.06 3,323.2 3,069.1 12,161.4 449.3 1,534.2 

Area Sources: 
Fuel combustion 
Industrial natural gas 30.78 30.78 575.29 2.42 12.70 197.3 197.3 3,687.7 15.5 81.4 
Industrial fuel oil 458.79 458.79 6,375.08 609.61 26.25 2,941.0 2,941.0 40,865.9 3,907.8 168.3 
Comm.lind. natural gas 66.54 66.54 1,267.11 5.23 4.20 426.5 426.5 8,122.5 33.5 26.9 
Comm.lind. fuel oil 224.14 224.14 3,273.40 271.27 8.13 1,436.8 1,436.8 20,983.3 1,738.9 52.1 
Residential natural gas 61.75 61.75 763.81 4.88 337.5 337.5 4,173.8 26.6 
Residential wood 461.59 429.28 34.69 5.34 4,334.2 4,030.8 325.7 50.1 
Residential fuel oil 0.01 0.01 0.25 0.10 0.1 0.1 2.3 0.9 
All combustion 1,303.61 1,271.30 12,289.62 898.83 51.27 9,673.4 9,370.0 78,161.3 5,773.3 328.7 

Industrial Processes 
Chemical manufacturing 187.43 151.42 0.00 0.34 0.03 1,445.8 1,164.5 0.0 2.6 0.9 
Food products 
Commercial cooking 988.99 917.18 5,434.0 5,039.5 
Grain handling 20.59 6.71 149.3 49.5 
Ammonia storage 1,678.43 10,759.2 
Secondary metal prod. 60.56 52.16 49.73 18.65 0.04 442.7 386.2 358.8 142.7 0.0 
Mineral processes 
(concrete batch, etc.) 195.81 97.28 1,357.4 671.7 
Mining &quarry (sand & 
gravel) 210.39 59.56 1,442.1 390.8 
Wood products 217.26 203.25 1,668.6 1,548.3 
Rubber/plastics mfg. 140.94 105.96 953.3 698.8 
Fabricated metal mfg. 51.48 42.62 4.50 538.1 460.6 28.9 
Residential const. 2,451.72 245.17 15,716.1 1,571.6 
Commercial const. 5,739.18 573.92 36,7896 3,679.0 
Road construction 3,580.67 358.07 22,953.0 2,295.3 
Construction - other 258.16 25.82 1,654.9 165.5 
Electric equip. mfg. 13.94 9.64 20.45 0.18 31.55 76.9 53.2 112.4 1.1 193.7 
ADEQ portables 59.00 29.50 282.18 88.93 492.9 246.5 2,275.7 721.7 
Unpaved road travel 608.17 282.95 4,178.8 1,928.8 
Industrial proc. NEC 144.60 107.24 10.22 21.49 16.79 953.3 726.4 69.6 137.7 94.6 
All Ind. Processes 14,928.89 3,268.45 362.58 129.60 1,731.34 96,246.9 21,076.1 2,816.5 1,005,8 11,077.2 

Waste Treatment!Disp. 
On-site incineration 0.06 0.04 5.01 0.01 0.7 0.4 38.9 0.1 
Open burning 111.46 111.46 29.96 902.15 902.15 242.37 
Landfills 86.21 75.92 24.11 7.57 486.1 425.4 132.9 41.7 
POTWs 1,488.07 8,131.5 
Other waste 32.78 16.93 18.39 50.62 224.1 110.9 101.0 278.1 
All Waste TreatiDisp. 230.52 204.35 77.47 58.20 1,488.07 1,613.0 1,438.8 515.3 320.0 8,131.5 

Misc. Area Sources 
Wildfires 470.39 403.43 103.79 28.46 21.76 6,2718 5,379.0 1,383.8 379.4 290.2 
Prescribed fires 0.51 0.51 0.39 0.11 0.03 169.3 169.3 131.2 36.0 10.6 
Structure fires 15.04 15.D4 1.95 82.2 82.2 10.7 
Vehide fires 30.04 30.04 1.20 164.1 164.1 6.6 
Aircraft engine testing 0.18 0.17 6.74 2.49 1.3 1.2 50.5 19.0 
Tilling 2,059.00 308.85 22,932.4 3,439.9 
Harvesting 136.93 20.54 3,938.9 590.8 
Unpaved aglic. roads 1,739.52 173.95 11,150.8 1,115.1 
Cotton ginning 17.90 5.11 103.8 29.7 
Fertilizer application 2,276.43 12,439.5 
Livestock 455.80 50.14 9,583.89 2,490.7 274.0 52,514.5 
Crematories 0.93 0.62 12.39 1.58 7.0 4.7 93.1 11.9 
Accidental releases 0.01 0.01 0.06 0.1 0.1 0.3 
Humans 1,176.93 6,431.3 
Leaf blowers fugitive 891.36 336.41 4,870.8 1,838.3 
Offroad rec. vehicles 
fugitive dust 12,082.12 1,200.11 66,022.5 6,558.0 
Travel on unpaved 
parking lots 4,445.36 446.24 24,291.6 2,438.5 
Windblown dust 112,788.23 11,278.82 616,329.1 61,632.9 
All Misc. Area Sources 135,133.31 14,269.99 126.52 32.64 13,059.05 758,826.5 83,717.8 1,676.1 446.4 71,686.1 

All Area Sources: 151,596.33 19,014.09 12,856.18 1,119.27 16,329.74 866,359.8 115,602.7 83,169.2 7,545.5 91,223.5 
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Table 1.6-9 (continued). Annual and typical daily emissions from all sources in Maricopa County. 

Section PM10 
Annual emissions (tons/yr) 

PM2.s NO, SO, NH3 PM,. 
Typical daily emissions (lbs/day) 

PM2.s NO, SO, NH3 

Nonroad Sources: 
Agricultural equipment 
Airport GSE (+APU) 
Commercial equipment 
Construction and mining 
equipment 
Industrial equipment 
Lawn and garden 
equipment 
Pleasure craft 
Railway maintenance 
equipment 
Recreational equipment 
Aircraft 
Locomotives 
All Nonroad Sources 

34.27 
27.21 

117.97 

1,260.98 
101.69 

182.28 
9.25 

1.13 
45.58 

187.91 
70.21 

2,038.46 

33.24 
26.68 

112.98 

1,220.75 
98.96 

168.79 
8.54 

1.10 
41.98 

181.41 
65.53 

1,959.95 

365.55 
586.73 

1,395.23 

14,796.63 
2,593.13 

798.14 
77.74 

9.23 
63.80 

2,625.94 
1,854.62 

25,166.75 

0.14 
26.43 

2.40 

6.60 
3.22 

3.16 
0.85 

0.00 
0.42 

317.64 
18.72 

379.58 

0.67 

21.12 

28.10 
56.23 

19.63 
1.73 

0.02 
2.10 

4.45 
134.06 

219.7 
148.7 
756.2 

8,083.2 
651.8 

1,250.1 
124.5 

7.8 
389.6 

1,026.8 
383.6 

13,042.0 

213.1 
145.8 
724.2 

7,825.3 
634.4 

1,156.9 
114.9 

7.6 
358.8 
991.3 
358.1 

12,530.3 

2,343.3 
3,206.1 
8,943.8 

94,850.2 
16,622.7 

5,571.5 
1,046.5 

63.9 
545.3 

14,349.4 
10,134.5 

157,677.4 

0.9 
144.4 

15.4 

42.3 
20.6 

23.1 
11.4 

0.0 
3.6 

1,735.8 
102.3 

2,099.8 

4.3 

135.4 

180.1 
360.5 

144.6 
23.3 

0.1 
18.0 

24.3 
890.6 

Onroad Sources: 
Exhaust, tire wear, 
and brake wear 
Paved road 

1,601.53 999.17 51,609.08 309.83 3,330.43 8,752.0 5,459.7 282,017.2 1,692.6 18,199.0 

fugitive dust 
Unpaved road and 
alley fugitive dust 
All Mobile Sources: 

18,556.4 

12,358.2 
32,516.13 

617.4 

1,233.6 
2,850.17 51,609.08 309.83 3,330.43 

101,401.2 

67,530.9 
177,684.1 

3,373.8 

6,741.0 
15,574.5 282,017.2 1,692.6 18,199.0 

Biogenic Sources: 896.27 4,890.0 

TOTAL, All Sources: 186,752.18 24,379.36 91,838.72 1,889.83 20,073.28 1,060,409.1 146,776.6 535,025.1 11,787.1 111,847.3 
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Table 1.6--10. Annual and !ypical daily emissions from all sources in the PM)o nonattainment area. 
Annual emissions (tonS/Yr) Typical daily emissions (lbs/dav) 

Section PMlO PPks NO. SO. NH3 PM10 PM2.s NO. So. NH3 
Point Sources 149.84 132.94 1,319.65 28.76 132.18 841.2 747.7 7,264.2 158.2 727.0 

Area Sources: 
Fuel combustion 
Industrial natural gas 30.70 30.70 573.79 2.41 12.66 196.8 196.8 3,678.2 15.5 81.2 
Industrial fuel oil 457.60 457.60 6,358.50 608.03 26.19 2,933.3 2,933.3 40,759.6 3,897.6 167.9 
Comm.lind. natural gas 66.20 66.20 1,260.65 5.20 4.18 424.4 424.4 8,081.1 33.3 26.8 
Comm.lind. fuel oil 223.00 223.00 3,256.70 269.88 8.09 1,429.5 1,429.5 20,876.3 1,730.0 51.8 
Residential natural gas 61.73 61.73 763.51 4.87 337.3 337.3 4,172.2 26.6 
Residential wood 461.41 429.11 34.67 5.33 4,332.5 4,029.2 325.6 50.1 
Residential fuel oil 0.01 0.01 0.25 0.10 0.1 0.1 2.3 0.9 
All combustion 1.300.65 1.268.35 12,248.07 895.83 51.11 9,653.8 9,350.6 77,895.2 5,754.1 327.6 

Indusmal Processes 
Chemical manufacturing 186.94 151.03 0.00 0.34 0.03 1,442.0 1,161.5 0.0 2.6 0.9 
Food products 
Commercial cooking 993.04 920.94 5,456.3 5,060.1 
Grain handling 16.73 5.68 125.3 43.0 
Ammonia storage 1,674.07 10,731.2 
Secondary metal prod. 60.56 52.16 49.73 18.65 0.04 442.7 386.2 358.8 142.7 0.0 
Mineral processes 
(concrete batch, etc.) 190.45 93.72 1,320.7 647.9 
Mining &quarry (sand & 
gravel) 184.25 50.64 1,266.6 331.9 
Wood products 216.69 202.72 1,664.3 1,544.3 
Rubber/plastics mfg. 140.57 105.68 950.9 697.0 
Fabricated metal mfg. 51.35 42.51 4.49 536.7 459.4 28.8 
Residential cons\. 2,245.39 224.54 14,465.2 1,446.5 
Commercial cons\. 5,380.95 538.10 34,382.4 3,438.2 
Road construction 2,724.87 272.49 17,471.4 1,747.1 
Construction - other 215.70 21.57 1,385.5 138.6 
Electric equip. mfg. 13.94 9.64 20.45 0.18 31.55 76.9 53.2 112.4 1.1 193.7 
ADEQ portable sources 59.00 29.50 282.18 88.93 492.9 246.5 2,275.7 721.7 
Unpaved road travel 511.29 227.58 3,551.3 1,573.8 
Industrial proc. NEC 136.00 99.12 8.12 21.47 14.10 906.0 681.7 55.4 137.6 79.8 
All Ind. Processes 13,327.74 3,047.62 36D.48 129.58 1,724.27 85,937.0 19,656.9 2,802.3 1,005.7 11,034.4 

Waste TreatmentlDisp. 
On-site incineration 0.06 0.04 5.01 0.01 0.7 0.4 38.9 0.1 
Open burning 27.67 27.67 7.44 232.6 232.6 62.5 
Landfills 60.25 50.78 19.47 6.22 342.4 286.6 107.4 34.3 
POTWs 1,494.12 8,164.6 
Other waste 32.78 16.93 18.39 50.62 224.1 110.9 101.0 278.1 
All Waste TreatlDisp. 120.77 95.42 50.30 56.85 1,494.12 799.8 630.5 309.9 312.6 8,164.6 

Misc. Area Sources 
Wildfires 423.56 363.27 93.46 25.62 19.60 9,412.5 8,072.7 2,076.8 569.4 435.5 
Prescribed fires 0.21 0.21 0.16 0.04 0.01 104.0 104.0 80.6 22.1 6.5 
Structure fires 15.10 15.10 1.96 82.5 82.5 10.7 
Vehidefires 30.16 30.16 1.21 164.81 164.81 6.59 
Aircraft engine testing 0.18 0.17 6.74 2.49 1.3 1.2 50.5 19.0 
Tilling 834.20 125.13 9,327.3 1,399.1 
Harvesting 54.14 8.12 1,560.0 234.0 
Unpaved agric. roads 731.03 73.10 4,686.1 468.6 
Cotton ginning 4.86 1.39 26.7 7.6 
Fertilizer application 1,004.82 5,490.8 
Livestock 260.95 28.70 5,486.90 1,426.0 156.9 30,065.2 
Crematories 0.93 0.62 12.36 1.58 7.0 4.6 92.6 11.8 
Accidental releases 0.01 0.01 0.06 0.1 0.1 0.3 
Humans 1,181.71 6,457.5 
Leaf blowers fugitive 894.98 337.78 4,890.6 1,845.8 
Offroad rec. vehicles 
fugitive dust 2,014.17 200.09 11,006.4 1,093.4 
Travel on unpaved 
parking lots 2,368.07 237.45 12,923.9 1,297.5 
Windblown dust 18,468.36 1,846.84 100,920.0 10,092.0 
All Misc. Area Sources 26,100.92 3,268.14 115.94 29.74 7,693.04 156,539.2 25,024.8 2,318.0 622.4 42,455.4 

All Area Sources: 40,847.07 7,679.53 12,774.79 1,112.00 10,962.54 252,929.8 54,662.7 83,325.3 7,694.7 61,982.0 
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Table 1.6-10 (cont'd). Annual and typical daily emissions from aU sources in the PM)o nonattainment area. 
Annual emissions (tons!yr) Typical daily emissions (lbs/day) 

Section PM10 PM2.S NO, SO, NH, PM10 PM2.5 NO, SO, NH, 
Nonroad Sources: 
Agricultural 
equipment 15.13 14.67 161.35 0.06 0.30 97.0 94.0 1,034.3 0.4 1.9 
Airport GSE 
(+APU) 26.99 26.48 578.95 26.22 147.5 144.7 3,163.7 143.3 
Commercial 
equipment 117.66 112.69 1,391.61 2.39 21.06 754.2 722.4 8,920.6 15.3 135.0 
Construction and 
mining equipment 1,249.88 1,210.00 14,666.42 6.55 27.85 8,012.1 7,756.4 94,015.6 42.0 178.5 
Industrial equipment 101.42 98.71 2,586.39 3.21 56.09 650.1 632.7 16,579.4 20.6 359.5 
Lawn and garden 
equipment 183.02 169.48 801.41 3.17 19.71 1,255.3 1,161.6 5,594.4 23.2 145.2 
Pleasure craft 7.02 6.48 59.03 0.64 1.32 94.5 87.3 794.6 8.6 17.7 
Railway mainten
ance equipment 1.13 1.10 9.26 0.00 0.02 7.8 7.6 64.1 00 0.1 
Recreational 
equipment 7.68 7.08 10.76 0.07 0.35 65.7 60.5 91.9 0.6 3.0 
Aircraft 183.80 177.60 2,620.31 316.00 1,004.3 970.5 14,318.6 1,726.8 
Locomotives 34.16 31.88 907.76 9.11 2.16 186.7 174.2 4,960.4 49.8 11.8 
All Nonroad 
Sources: 1,927.89 1,856.17 23,793.26 367.42 128.87 12,275.2 11,811.9 149,537.7 2,030.5 852.9 

Onroad Sources: 
Exhaust, tire wear, 
and brake wear 1,529.54 954.23 49,142.49 295.90 3,180.66 8,357.7 5,213.8 268,538.4 1,616.4 17,380.4 
Paved road 
fugitive dust 17,245.1 547.9 94,235.7 2,994.2 
Unpaved road and 
alley fugitive dust 11,710.7 1,169.0 63,993.1 6,387.8 
All Mobile Sources: 30,485.34 2,671.13 49,142.49 295.90 3,180.66 166,586.5 14,595.8 268,538.4 1,616.4 17,380.4 

Biogenic Sources: 332.77 1,815.3 

TOTAL,AII 
Sources: 73,410.15 12,339.77 87,030.19 1,804.08 14,404.25 432,632.7 81,818.2 508,665.6 11,499.8 80,942.3 

1.7 Public review process 

Maricopa County Air Quality Department released a draft version of this document, its 2008 
PMlO emission inventory, for a 30-day public review and comment period on April 26, 2010. 
(The department's news release announcing the availability of the draft report, and outlining the 
schedule for public review and comment, is contained in Appendix 1). The department held a 
public workshop on May 14,2010 to discuss the draft inventory. No formal comments were 
received during the 30-day public comment period. 
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2. Point Sources 

2.1 Introduction and scope 

This inventory of PM10 and related pollutants is one of a number of emission inventories being 
prepared to meet US EPA reporting requirements. 

In addition to preparing periodic emissions inventories for the PM IO nonattainment area (NAA) 
as a commitment under the current PM IO State Implementation Plan (SIP), the federal Air Emis
sion Reporting Requirements (AERR) rule requires that state and local agencies prepare emis
sions estimates on a county basis, and submit data electronically to the US EPA for inclusion in 
the National Emission Inventory (NEI) for 2008. This inventory is being developed concurrently 
with similar inventories for CO and ozone precursors (VOC, NOx, and CO), as part of Maricopa 
County's requirements under the respective SIPs. 

In order to provide consistency among all these inventories, it was decided to standardize the 
definition of a "point source" by adopting the designation of point sources as outlined in the 
AERR: 

We are basing the requirement for point source format reporting on whether the source is 
major under 40 CFR part 70for the pollutants for which reporting is required, i.e., CO, 
VOe, NOx, S02, PM2.5, PM]o, lead and NH3 but without regard to emissions of 
HAPs ... this approach will result in a more stable universe ofreportingpoint sources, 
which in turn will facilitate elimination ofoverlaps and gaps in estimating point source 
emissions, as compared to non point source emissions. Under this requirement, states 
will know well in advance ofthe start ofthe inventory year which sources will need to be 
reported. (US EPA, 2008) 

Additionally, EPA guidance requires emission inventories prepared for SIP development pur
poses to consider point sources with 25 miles of the non attainment area boundary. No additional 
point sources met this reporting threshold. 

Several tables have been constructed to provide the point source emissions and category totals. 
Table 2.2-1 provides an alphabetical listing of all point sources and their location. Table 2.4-1 
shows the 2008 annual and typical day emissions ofPM IO, PM2.5, NOx, SOx and NH3 for those 
point sources which reported emissions of one or more of these pollutants broken out by facility. 
Table 2.6-1 summarizes point source emissions by source category for the county and PM IO non
attainment area. Note that totals shown in the tables may not equal the sum of individual values 
due to independent rounding. 

2.2 Identification of point sources 

The Maricopa County Air Quality Department (MCAQD) identified point sources within Mari
copa County through its electronic permit system database, EMS, and the 2008 annual emissions 
reports submitted to the department. A total of 25 stationary sources were identified as point 
sources using the definition described in Section 2.1. There are no additional point sources 
within the 25-mile boundary around the PMIO nonattainment area with permits issued by the 
Pinal County Air Quality Control District (PCAQCD). While the Arizona Department of 
Environmental Quality (ADEQ) retains permitting authority for a limited number of industrial 
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source categories in Maricopa County, no ADEQ-permitted facilities are considered point 
sources, and are addressed instead as area sources. 

Table 2.2-1 contains an alphabetical listing of all point sources, including a unique business 
identification number, NAICS industry classification code, business name, and physical address. 

Table 2.2-1. Name and location of all I!oint sources in MaricoI!a County. 
ID# NAICS Business name Address Ci!1 ZIP 
245 337122 AF Lorts Manufacturing Company 8120 W Harrison St Tolleson 85353 
3313 221112 APS West Pbx Power Plant 4606 W Hadley St Phoenix 85043 
43063 221112 Dynegy Arlington Valley LLC 39027 W Elliot Rd Arlington 85322 * 
44439 221112 Gila River Power Station 1250 E Watermelon Rd Gila Bend 85337 * 
1418 326299 Goodrich Aircraft Interior Products 3414 S 5th St Phoenix 85040 
355 336412 Honeywell-Engines Systems & Services III S 34th St Phoenix 85034 
3300 92811 Luke AFB - 56th Fighter Wing 14002 W Marauder St Glendale 85309 
62 33711 Mastercraft Cabinets Inc 305 S Brooks Mesa 85202 
44186 221112 Mesquite Generating Station 37625 W Elliot Rd Arlington 85322 * 
43530 221112 New Harquahala Generating Co 2530 N 491st Ave Tonopah 85354 * 
20706 32614 New Wincup Holdings Inc 7980 W Buckeye Rd Phoenix 85043 
1331 337122 Oak Canyon Manufacturing Inc 302 I N 29th Dr Phoenix 85017 
52382 221112 Ocotillo Power Plant 1500 E University Dr Tempe 85281 
1341 33992 Penn Racquet Sports Inc 306 S 45th Ave Phoenix 85043 
42956 221112 Redhawk Generating Facility 11600 S 363rd Ave Arlington 85322 * 
303 332431 Rexam Beverage Can Company 211 N 51st Ave Phoenix 85043 
3315 221112 Santan Generating Station 1005 S Val Vista Rd Gilbert 85296 
4175 424710 SFPP LP Phoenix Terminal 49N 53rdAve Phoenix 85043 
3316 221112 SRP Agua Fria Generating Station 7302 WNorthern Ave Glendale 85303 
3317 221112 SRP K yrene Generating Station 7005 S Kyrene Rd Tempe 85283 
552 337122 Thornwood Furniture Mfg 5125 E Madison St Phoenix 85034 
1210 337122 Trendwood Inc (S. 15th Ave.) 2402 S 15th Ave Phoenix 85007 
1211 337122 Trendwood Inc (E. University) 261 E University Dr Phoenix 85004 
174 325998 W R Meadows of Az Inc 4220 S Sarival Ave Goodyear 85338 
1382 33711 Woodcase Fine Cabinetry Inc 3255 W Osborn Rd Phoenix 85017 
• = Facility is outside the PMlO nonattainment area. 

2.3 Procedures for estimating emissions from point sources 

Annual and typical daily emission estimates were determined from annual source emission 
reports, MCAQD investigation reports, permit files and logs, or telephone contacts with sources. 
For most of the sources, material balance methods were used for determining emissions. Emis
sions were estimated using the emission factors from AP--42, source tests, engineering calcula
tions, or manufacturers' specifications. 

MCAQD distributes annual emissions survey forms to nearly all facilities for which MCAQD 
has issued an operating permit. Facilities are required to report detailed information on stacks, 
control devices, operating schedules, and process-level information concerning their annual 
activities. (See Appendix 2 for a copy ofthe instructions to complete the emissions inventory.) 
These instructions include examples and explanations on how to complete the annual emissions 
reporting forms that facilities must submit to MCAQD. 

After a facility has submitted an annual emissions report to MCAQD, emissions inventory staff 
check all reports for missing and questionable data, and check the accuracy and reasonableness 
of all emissions calculations with AP--42, the Factor Information and REtrieval (webFlRE) 
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software, and other EPA documentation. Control efficiencies are determined by source tests 
when available, or by AP-42 factors, engineering calculations, or manufacturers' specifications. 
MCAQD has conducted annual emissions surveys for permitted facilities since 1988, and the 
department's database system, EMS, contains numerous automated quality assurance/quality 
control checks for data input and processing. 

2.3.1 Calculation ofPMz.s emissions 

For all county-permitted sources that submitted an annual emission inventory report, all process
level emissions for PMIO, NOx, SOx, and NH3 were calculated for each facility. Actual emissions 
for these pollutants were calculated using reported emission factors (from AP-42 or source test 
results) and reflecting any control devices installed. PM2.5 was calculated using a variety of 
methods, depending on the Source Classification Code (SCC) ofthe process reported: 

1. 	 For those SCCs and control device combinations included in EPA's WebFlRE, this 
database was used to calculate PM2.5, using EPA-recommended emission factors and 
typical control efficiencies. 

2. 	 For processes with no PMIO controls, emission factors for PM2.5 published by the 

California Air Resources Board (CARB, 2004) were used where available. 


3. 	 For all other processes (where neither of the above resources provided guidance), PM2.5 

was assumed equal to PM10 as a conservative estimate. 

2.3.2 Application ofrule effectiveness 

Rule effectiveness reflects the actual ability of a regulatory program to achieve the emission 
reductions required by regulation. The concept of applying rule effectiveness in a SIP emission 
inventory has evolved from the observation that regulatory programs may be less than 100 per
cent effective for some source categories. Rule effectiveness ("RE") is applied to those sources 
affected by a regulation and for which emissions are determined by means of emission factors 
and control efficiency estimates. 

MCAQD has estimated RE for three distinct groups of industrial processes. (See Appendix 3 for 
details on the methods and data used in computing RE rates): 
• 	 For manually controlled processes that are regulated under Maricopa County Rule 316 (Non

metallic Mineral Processing), the analysis showed an overall rule effectiveness of49.62%. 
• 	 For most other processes that claimed emissions reductions through the use of a control 

device, RE calculations were performed separately for Title V and non-Title V sources. 
Overall RE values of 90.94% (for Title V processes) and 84.27% (for non-Title V) were 
calculated. 

2.4 Detailed overview of point source emissions 

Table 2.4-1 provides a summary ofannual and typical daily emissions from all point sources, 
within and outside the PMIO nonattainment area. Sources for which rule effectiveness has been 
applied (for PMIO emissions) are noted. Values of "0.00" and "0.0" for annual and daily emis
sions denote a value below the level of significance (0.005 tons/yr and 0.05 lbs/day, 
respectively). 
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Table 2.4-1. Annual and typical daily point source emissions, by facility. 

Annual emissions (tons/vr) Typical daily (lbs/day) 


ID# Business name PM10 PM2.5 NO. SO. NH3 PM10 PM2.5 NO. SO. 
245 AF Lorts Manufacturing Company * 2.69 2.68 0.01 0.00 0.00 20.7 20.6 0.1 0.0 
3313 APS West Phx Power Plant 22.94 19.47 394.24 4.51 81.39 126.0 107.0 2,166.1 24.8 
43063 Oynegy Arlington Valley LLC t* 6.40 3.58 35.50 2.20 5.38 36.5 20.9 214.4 15.2 
44439 Gila River Power Station t 99.50 92.13 343.Q1 17.36 5.77 546.9 506.4 1,887.5 95.4 
1418 Goodrich Aircraft Interior Products * 0.16 0.16 0.42 0.00 0.01 1.5 1.5 3.2 0.0 
355 Honeywell·Engines Systems & Srvs. 3.17 3.16 51.42 9.91 0.65 17.7 17.6 282.5 54.5 
3300 Luke AFB - 56th Fighter Wing * 0.60 0.59 7.15 0.15 0.02 3.7 3.7 43.1 1.0 
62 Mastercraft Cabinets Inc 0.18 0.14 0.04 0.00 0.00 1.4 1.1 0.3 0.0 
44186 Mesquite Generating Station t 152.65 144.01 243.09 17.12 15.56 838.8 791.3 1,336.4 94.1 
43530 New Harquahala Generating Co t 116.35 116.11 86.29 6.46 93.52 639.3 638.0 474.1 35.5 
20706 New Wincup Holdings Inc 0.94 0.94 12.42 0.07 0.40 5.2 5.2 68.3 0.4 
1331 Oak Canyon Manufacturing Inc 0.01 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 
52382 Ocotillo Power Plant 8.37 6.48 64.45 0.29 1.67 46.0 35.6 354.1 1.6 
1341 Penn Racquet Sports Inc * 1.74 1.74 3.51 0.02 0.11 13.4 13.4 27.0 0.2 
42956 Redhawk Generating Facility t 76.53 66.38 179.16 9.25 26.65 420.5 364.7 984.8 50.9 
303 Rexam Beverage Can Company * 0.33 0.33 4.39 0.03 0.14 1.8 1.8 24.1 0.1 
3315 Santan Generating Station 51.88 50.33 313.85 10.59 35.55 285.1 276.5 1,724.4 58.2 
4175 SFPP LP Phoenix Terminal 0.63 0.61 4.96 0.24 0.00 3.5 3.3 27.2 1.3 
3316 SRP Agua Fria Generating Station 25.21 18.01 392.20 0.58 3.67 138.5 98.9 2,154.9 3.2 
3317 SRP Kyrene Generating Station 26.24 25.64 60.60 2.19 8.56 144.2 140.9 333.0 12.1 
552 Thornwood Furniture Mfg * 2.66 2.42 0.10 0.00 0.00 20.5 18.6 0.8 0.0 
1210 Trendwood Inc (S. 15th Ave.) 0.05 0.05 0.00 0.00 0.00 0.4 0.4 0.0 0.0 
1211 Trendwood Inc (E. University) 0.01 0.01 0.00 0.00 0.00 0.1 0.0 0.0 0.0 
174 W R Meadows of Az Inc 0.01 0.01 0.12 0.00 0.00 0.1 0.1 1.5 0.0 
1382 Woodcase Fine Cabinetry Inc 0.23 0.18 0.00 0.00 0.00 1.8 1.4 0.0 0.0 

..t = FacIlIty IS outside the PM,o nonattamment area. 
* = Facility for which rule effectiveness has been applied. 

2.5 Emission reduction credits 

A major source or major modification planned in a nonattainment area must obtain emissions 

reductions as a condition for approval. These emissions reductions, generally obtained from 

existing sources located in the vicinity of a proposed source must offset the emissions increase 

from the new source or modification. The obvious purpose of acquiring offsetting emissions 

decreases is to allow an area to move towards attainment of the national ambient air quality 

standards while still allowing some industrial growth. 


In order for these emission reductions to be available in the future for offsetting, they must be: 1) 
explicitly included and quantified as growth in projection year inventories required in rate of 
progress plans or attainment demonstrations that were based on 1990 actual inventories, and 2) 
meet the requirements outlined in MCAQD Rule 240 (Permit Requirements for New Major 
Sources and Major Modification to Existing Major Sources). 

Table 2.5-1 provides a list of emission reduction credits for PMlO, NOx, and SOx. Only one 

previously operational facility maintains emission reduction credits that are still valid for 

inclusion in this report and the rate ofprogress plan. 


Table 2.5-1. Emission reduction credits. 

Emission reduction credits (tons/yr) 


ID Facility 
 PMlO NOx SOx 
1151 Freescale Semiconductor, Inc. (formerly Motorola Mesa) 1.80 9.80 0.16 

NH3 
0.0 

447.2 
29.6 
31.8 

0.1 
4.0 
0.1 
0.0 

85.5 
513.9 

2.2 
0.0 
9.2 
0.9 

146.4 
0.8 

195.3 
0.0 

20.1 
47.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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2.6 Summary of point source emissions 

Table 2.6-1 provides an overview of source category contributions to point source emissions for 
Maricopa County and the PM IO nonattainment area. 


Table 2.6-1. Annual and typical daily point source emissions (including emission reduction credits). 

Annual (tons/yr) Typical day (lbs/day) 

Geographic Area 
Maricopa County 599.47 555.15 2,196.91 80.99 279.06 3,313.4 3,069.1 12,107.8 448.4 1,534.2 
PMIONAA 148.04 132.94 1,309.85 28.60 132.18 831.4 747.7 7,210.6 157.3 727.0 

2.7 Quality assurance I quality control procedures 

2.7.1 Emission survey preparation and data collection 

The MCAQD's Emissions Inventory (EI) Unit annually collects point source criteria pollutant 
emission data from sources in the county. MCAQD annually reviews EPA guidance, documents 
from the Emission Inventory Improvement Program (EIIP), and other source materials to ensure 
that the most current emission factors and emission calculation methods are used for each year's 
survey. Each January, the EI Unit prepares a pre-populated hard copy of the preceding year's 
submissions and mails reporting forms to permitted sources, along with detailed instructions for 
completing the forms. (A copy of these instructions is included as Appendix 2). The EI Unit 
asks sources to verify and update the data. The EI Unit also holds workshops from February 
through April to assist businesses in completing EI forms. 

The general data flow for data collection and inventory preparation is shown in Figure 2.7-1. 

2008 Maricopa Co. PMIO Emission Inventory 15 June 2010 

http:1,309.85


Figure 2.7-1. Data flow for annual point source emission inventory reporting. 
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2.7.2 Submission processing 

Submitted EI reports are logged in as they are received, and receipts are issued for emissions fees 
paid. The data are input "as received" into the department's data base. During data entry, a vari
ety of automated quality control (QC) checks are performed, including: 

• 	 pull-down menus to minimize data entry errors (e.g., city, pollutant, emission factor unit, 
etc.) 

• 	 mandatory data field requirement checks (e.g., a warning screen appears if a user tries to 
save an emission record with a missing emission factor). 

• 	 range checks (e.g., were valid SCC, Tier, SIC, and NAICS codes entered?) 
• 	 referential value checks (e.g., emission factor units, annual throughput units) 
• 	 automatic formatting of date, time, telephone number fields, etc. 

Automated quality assurance (QA) checks on the report that has been entered include the 
following: 

• 	 Comparing reported emission factors to SCC reference lists 
• 	 Comparing reported emission factors to material name reference list 
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• 	 Checking the report for calculation errors. This includes annual throughput, emission 
factors, unit conversion factors (e.g., BTU to therms), capture efficiency, primary I 
secondary control device efficiency, and any offsite recycling credits claimed. 

• 	 Checking the report for completeness of required data. 

When data entry is complete, an electronic version of the original data is preserved separately to 
document changes made during the technical review and QAlQC process. 

When errors are flagged, the businesses are contacted and correct information is obtained and 
input to the EMS. Outstanding reporting issues are documented. Confidential business informa
tion (CBI) is identified by a checkbox on the form, and these data elements are flagged during 
data entry and are not transmitted to the EPA. To prepare the inventory for submittal to the 
National Emissions Inventory (NEI), the EI Unit runs Microsoft Access queries on the data in the 
EMS to pull fields for the NEI Input format (NIF) tables. 

2.7.3 Analysis ofannual point source emissions data for this inventory 

Two air quality planners checked inventory accuracy and reasonableness, and assured that all 
point sources had been identified and that the methodology applied to calculate emissions was 
appropriate and that the calculations were correct. Other reasonableness checks were conducted 
by recalculating emissions using methods other than those used to make the initial emissions cal
culations and then comparing results. QA was conducted by checking all emissions reports sub
mitted to MCAQD for the year 2008 for missing and questionable data and by checking the 
accuracy and reasonableness of all emissions calculations made for such reports. Notes con
cerning follow-up calls and corrections to calculations were documented on each 2008 annual 
emissions report. 

The QA point source coordinator reviewed and checked calculations, identified errors, and 
performed completeness, reasonableness and accuracy checks. 

2.8 References 

CARB,2004. Speciation Profiles and Size Fractions. Available at: http://www.arb.ca.gov/ei/ 
speciatel speciate.htm. 

US EPA, 2008. Air Emissions Reporting Requirements. 73 Fed. Reg. 76539. Available at: 
http://www.epa.gov/ttnlchieflaerr/final''''published aerr.pdf. 
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3. Area Sources 

3.1 Scope and methodology 

This chapter considers all stationary sources which are too small or too numerous to be treated as 
point sources. EPA guidance documents, including "Introduction to Area Source Inventory 
Development" (US EPA, 2001a) as well as permit and emissions data in the MCAQD's Environ
mental Management System (EMS) database, and previous SIP inventories, were evaluated to 
develop the list of area-source categories for inclusion. Some source categories were deemed 
"insignificant" because there are no large production facilities and/or very few small sources, and 
therefore emissions were not quantified. MCAQD prepared the area-source emission estimates 
for all area sources and provided quality assurance checks on all data. Table 3.1-1 contains a list 
of all area-source categories, with Source Classification Codes (SCCs), addressed in this chapter. 

Table 3.1-1. List of area-source categories included in this PM10 inventory. 
SCC Code Category Description 

Fuel combustion: 
2102006000 Industrial natural gas 
2102004000 Industrial fuel oil 
2103006000 Commercial/institutional natural gas 
2103004000 Commercial/institutional fuel oil 
2104006000 Residential natural gas 
2104008000 Residential wood 
2104004000 Residential fuel oil 

Industrial processes: 
2301010000 Chemical manufacturing 
2302002000 Commercial cooking 
2302040000 Grain handling/processing 
2302080000 Ammonia cold storage 
2304000000 Secondary metal production 
2305000000 Non-metallic mineral processes 
2325000000 Mining and quarrying 
2307000000 Wood product manufacturing 
2308000000 Rubber/plastics manufacturing 
2309000000 Fabricated metal products manufacturing 
2311010000 Residential construction 
2311020000 Commercial construction 
2311030000 Road construction 

nla Other construction 
2312000000 Electrical equipment manufacturing 

nla State-permitted portable sources 
nla Paved/unpaved road travel on industrial sites 

2399000000 Industrial processes not elsewhere classified (NEC) 

Waste treatment and disposal: 
2601000000 On-site incineration 
2610000000 Open burning 
2620000000 Landfills 
2630000000 Publicly owned treatment works (POTWs) 
2650000000 Other industrial waste disposal 

Miscellaneous area sources: 
2810001000 Wildfires 
2810014000 Prescribed fires 

Section 

3.2.1 
3.2.2 
3.2.3 
3.2.4 
3.2.5 
3.2.6 
3.2.7 

3.3.1 
3.3.2.1 
3.3.2.2 
3.3.2.3 
3.3.3 
3.3.4 
3.3.5 
3.3.6 
3.3.7 
3.3.8 
3.3.9 
3.3.9 
3.3.9 
3.3.9 
3.3.10 
3.3.11 
3.3.12 
3.3.13 

3.4.1 
3.4.2 
3.4.3 
3.4.4 
3.4.5 

3.5.1.1 
3.5.1.2 
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Table 3.1-1. (continued) List of area-source categories. 
SCCCode Category Description Section 

Miscellaneous area sources: (continued) 
2810030000 Structure fIres 3.5.1.3 

2810050000 Vehicle fIres 3.5.1.4 

2810040000 Engine testing 3.5.1.5 

2801000003 Tilling 3.5.2.1 

2801000005 Harvesting 3.5.2.2 


nJa Travel on unpaved agricultural roads 3.5.2.3 

2801000000 Cotton ginning 3.5.2.4 

2801700000 Fertilizer application 3.5.2.5 

2810060000 Livestock 3.5.3 

2810060000 Health services: crematories 3.5.4 

2830000000 Accidental releases 3.5.5 

2810010000 Humans 3.5.6 


nJa Leafblower fugitive dust 3.5.7 

nJa Offroad recreational vehicle fugitive dust 3.5.8 

nJa Unpaved parking lots fugitive dust 3.5.9 


2730100000 Windblown dust 	 3.5.10 

For nearly all categories, emissions were calculated in one of the following ways: 
• 	 Emissions estimates for some categories were developed by conducting surveys on local 

usage (e.g., natural gas consumption) or derived from state-wide data (e.g., fuel oil use). 
• 	 For some widespread or diverse categories (e.g., ammonia cold storage), emissions were 

calculated using published per-capita or per-employee emission factors. 
• 	 For source categories with some information available from annual emissions reports 

(e.g., wood product manufacturing), these data were combined with employment data to 
"scale up" reported emissions to reflect the entire source category. 

• 	 For those source categories that have detailed emissions data available from most or all of 
the significant sources in the category, emissions were calculated based on the detailed 
process-level and operational data provided by these sources. 

The specific emissions estimation methodologies used for each source category (including the 
derivation and application of rule effectiveness) are described in greater detail in the respective 
sections. 

3.2 Fuel combustion 

Area-source emissions for the following seven categories of fuel consumption were calculated: 
Industrial natural gas, industrial fuel oil, commercial/institutional natural gas, commercial! 
institutional fuel oil, residential natural gas, residential wood, and residential fuel oil. Data for 
emissions calculations from natural gas combustion came from a survey of the three natural gas 
suppliers in Maricopa County. Table 3.2-1 summarizes the natural gas sales data received from 
Maricopa County natural gas suppliers. 

Table 3.2-1. Maricopa County natural gas sales data by supply company and end-user category. 
Sales by end user category (in MMCF/yr) 


Natural gas Electric Commercial! 

supplier Utilities Industrial Institutional Residential Transport* Other* 

Southwest Gas 17.07 1,543.27 15,643.15 14,911.67 6,487.35 nJa 

City of Mesa 6.52 93.02 1,609.12 1,339.62 nJa 244.97 

El Paso 227,608.92 201.90 nJa nJa nJa 6.07 

* For emissions calculations, sales from transport and other were grouped with industrial sales. 
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Area-source emissions for wood and fuel oil combustion were calculated from Arizona state
level sales and consumption data as described in the following subsections. Area-source emis
sions from coal and liquid petroleum gas were not calculated, as emissions from these categories 
were determined to be insignificant. 

3.2.1 Industrial natural gas 

All natural gas suppliers in Maricopa County were surveyed to gather information on the volume 
of natural gas distributed, by user category, within the county in 2008. Area-source industrial 
natural gas usage for the county is based on the reported total volume of natural gas sold to 
industrial sources, minus natural gas used by industrial point sources: 

County area-source Total reported industrial Industrial point source 
industrial natural gas usage natural gas sales natural gas usage 

8,576.57 MMCF 516.15 MMCF 

8,060.43 MMCF 

Natural gas is used for both external combustions (boilers and heaters) and internal combustion 
(generators), each of which have different emission factors. Thus the area-source natural gas 
usage derived above must be divided between these two categories. This apportionment was 
based on the percentages of external and internal natural gas combustion reported by all indus
trial area sources in 2008. 

Annual emissions for the county and the PM lO nonattainment area were calculated by multiply
ing natural gas usage by the respective AP-42 emission factors for external and internal com
bustion, as in this example for PMlO emissions from external natural gas combustion: 

PM 10 emissions from = External industrial natural x PM IO emission factor for -;- 2,000Ibs/ton 
external natural gas gas usage (MMCF) external natural gas 
combustion combustion (lbIMMCF) 

= 7,934.68 x 7.6 2,000 

= 30.78 tons PMIO/yr 

Table 3.2-2. Natural gas usage, emission factors, and annual emissions from area-source industrial natural 
gas combustion, by combustion type. 
Type of % of Natural gas Emission factors (lbIMMCF) Annual emissions (tons/yr) 
Combustion total use (MMCF) 
External 98.44 7,934.68 7.6 7.6 100 0.6 3.2 30.15 30.15 396.73 2.38 12.70 
Internal 1.56 125.74 10.0 10.0 2840 0.6 n/a 0.63 0.63 178.55 0.04 n/a 
Total: 100.00 8,060.43 30.78 30.78 575.29 2.42 12.70 

Typical daily emissions for the county were calculated by dividing annual emissions by the 
number of days that activity occurs throughout the year: 

Typical daily PMIO emissions Annual PMIO emissions -;- (days/week x wks/yr) x 2,000 lbs/ton 
from industrial natural gas (lbs/day) 

30.78 tons/yr -;- (6 x 52) x 2,000 

197.3 lbs PMlo/day 
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Annual and typical daily emissions within the PMIO nonattainment area were calculated by 
applying the ratio of industrial employment in the nonattainment area to county-level emission 
calculations. (See Section 1.5.1 for a discussion of the employment data used). 

Emissions from area-source = Annual county PM IO x NAA:County industrial employment ratio 
industrial natural gas combustion emissions (tons/yr) in the PM IO NAA 

= 30.78 x 0.9974 

= 30.70 tons PMJOI/yr 

Table 3.2-3. Annual and typical daily emissions from area-source industrial natural gas combustion. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geographic area 
Maricopa County 30.78 30.78 575.29 2.42 12.70 197.3 197.3 3,687.7 15.5 81.4 
PMIONAA 30.70 30.70 573.79 2.41 12.66 196.8 196.8 3,678.2 15.5 81.2 

3.2.2 Industrial fuel oil 

Area-source emissions from industrial fuel oil combustion were calculated by a multi-step 
process which allocates Arizona state-level industrial fuel oil sales as reported by the U.S. 
Department of Energy, Energy Information Administration (US DOE, 201Oa) to Maricopa 
County. 

To derive industrial fuel oil usage in Maricopa County, reported Arizona state-level sales of 
high-sulfur diesel for 2008 are first subtracted from Arizona state-level total industrial fuel oil 
sales, as it is presumed that no high-sulfur diesel fuel is used in Maricopa County due to local air 
quality regulations and market conditions. 

State industrial fuel oil sales = Reported state total - Reported state high-sulfur diesel sales 
other than high-sulfur diesel industrial fuel oil sales 
(in thousand gallons, or Mgal) 

= 137,044 Mgal - 224 Mgal 

= 136,820 Mgal/yr 

Arizona state industrial fuel oil sales (less high-sulfur diesel fuel) are then multiplied by the ratio 
of industrial employment in Maricopa County to Arizona State (0.70), as determined by data 
from the US Census Bureau (20 1 Oa) to estimate annual Maricopa County-level industrial fuel oil 
sales, as follows: 

Maricopa County Arizona state industrial fuel x Maricopa County:State 
industrial fuel oil sales oil sales less high-sulfur diesel industrial employment ratio 

136,820 Mgal x 0.7007 

95,869.77 Mgal/yr 

To avoid double-counting, industrial fuel oil use attributable to stationary point sources 
(addressed in Chapter 2) and nonroad mobile sources (addressed in Chapter 4) are subtracted 
from County industrial fuel oil sales to estimate county fuel oil usage by area sources: 
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Maricopa County area = Maricopa County - Fuel oil used by industrial - Fuel oil used by industrial 
source fuel oil sales industrial fuel oil sales nonroad mobile equipment stationary point sources 

95,869.77 Mgal 11,596.87 Mgal 136.82 Mgal 

84,136.09 Mgal/yr 

Industrial fuel oil is used for both external combustions (boilers, heaters) and internal combus
tion (generators), each of which have different emission factors. Thus the area-source industrial 
fuel oil sales derived above must be apportioned between these two categories. This apportion
ment was based on the percentages of external and internal fuel oil combustion reported by all 
industrial area sources surveyed in 2008 (shown in Table 3.2-4 below). 

Annual emissions for the county and the PM lO nonattainment area were calculated by multi
plying industrial fuel oil sales by the respective AP-42 emission factors for external and internal 
combustion, as in this example for PMlO emissions from external fuel oil combustion: 

Annual PM 10 emissions External industrial fuel x PM IO emission factor for external ..;- 2,000lbs/ton 
from external industrial oil sales (Mgal) fuel oil combustion (lb/Mgal) 
fuel oil combustion 

65,634.56 x 2 2,000 

65.63 tons PM]o/yr 

Table 3.2-4. Emission factors and annual emissions from area-source industrial fuel oil combustion, by 
combustion type. 

Annual Emission factors (lb/Mgal) Annual emissions (tons/yr) 
Combustion 0/0 of sales 
type total (Mgal) PM)o PM2•5 NO, SOx NH3 PM)o PM2•5 NO, SO, NH3 
External 78.01 65,634.56 2.0 2.0 24 7.39 0.8 65.63 65.63 787.61 242.36 26.25 
Internal 21.99 18,501.53 42.5 42.5 604 39.70 - 393.16 393.16 5,587.46 367.26 nla 
Totals: 100.00 84,136.09 458.79 458.79 6,375.08 609.61 26.25 

Typical daily emissions for the county were calculated by dividing annual emissions by the 
number of days during which activity occurs throughout the year, as recommended by EIIP 
guidance (US EPA, 200la): 

Typical daily PM IO emissions Annual PM IO emissions (days/week x wks/yr) x 2,000lbs/ton 
from industrial fuel oil (tons/yr) 

458.79 (6 x 52) x 2,000 

2,941.0 lbs PMIO/day 

Annual and typical daily emissions in the PMlO nonattainment area were calculated by applying 
the ratio of industrial employment in the nonattainment area to county-level emission 
calculations. (See Section 1.5.1 for a discussion of the employment data used). 

PM10 NAA emissions from area = Annual county x NAA:County industrial employment ratio 
source industrial fuel oil combustion PMIO emissions 

= 458.79 tons/yr x 0.9974 

= 457.60 tons PMIO/yr 
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Table 3.2-5. Annual and typical daily emissions from area-source industrial fuel oil combustion. 
Annual emissions Jtons/yI") Typical dai!)' emissions (lbs/day) 

Geo2raphic area 
Maricopa County 458.79 458.79 6,375.08 609.61 26.25 2,941.0 2,941.0 40,865.9 3,907.8 168.3 
PMIONAA 457.60 457.60 6,358.50 608.03 26.19 2,933.3 2,933.3 40,759.6 3,897.6 167.9 

3.2.3 Commercial/institutional natural gas 

All natural gas suppliers in Maricopa County were surveyed to gather information on the volume 
of natural gas distributed, by user category, within the county in 2008. Area-source commercial 
and institutional (C&I) natural gas usage for the county is based on the reported total volume of 
natural gas sold to C&I sources, minus natural gas used by C&I point sources: 

County area-source C&I Reported C&I natural gas sales C&I point source natural gas usage 
natural gas usage 

17,503.31 MMCF - 84.08MMCF 

17,419.23 MMCF 

Natural gas is used for both external combustion (boilers, heaters) and internal combustion 
(generators), each ofwhich have different emission factors. Thus the area-source natural gas 
usage derived above must be apportioned between these two categories. This apportionment was 
based on the percentages of external and internal natural gas combustion reported by all C&I 
area sources in 2008. 

Annual emissions for the county were calculated by multiplying natural gas usage by the 
respective AP-42 emission factors for external and internal combustion, as in this example for 
PM IO emissions from external natural gas combustion: 

Annual PMIO emissions = External C&I natural X PMIO emission factor for 2,000 lbs/ton 
from external natural gas gas usage (MMCF) external natural gas 
combustion combustion (IbIMMCF) 

= 17,130.07 x 7.6 2,000 

= 65.09 tons PMIO/yr 

Table 3.2-6. Emission factors and annual emissions from area-source commercial/institutional natural gas 
combustion, by combustion type. 

C&I natural Emission factors (lbIMMCF) Annual emissions (tons/yr) 
Combustion %of gas usage 
type total (MMCF) PM)o PM2•5 NOx SOx NH3 PM JO PM2.5 NOx SOx NH3 
External 98.34 17,130.07 7.6 7.6 100 0.6 0.49 65.09 65.09 856.50 5.14 4.20 
Internal 1.66 289.16 10.0 10.0 2840 0.6 nJa 1.45 1.45 410.61 0.09 nJa 
Total: 100.00 17,419.23 66.54 66.54 1,267.11 5.23 4.20 

Typical daily emissions for the county were calculated by dividing annual emissions by the 
number of days that activity occurs throughout the year: 

Typical daily PM 10 emissions Annual PM10 emissions -;- (days/week x wks/yr) x 2,000Ibs/ton 
from comm.!inst. natural gas (tons/yr) 

66.54 -;- (6 x 52) x 2,000 

426.54 lbs/day 
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Annual and typical daily emissions within the PMJO nonattainment area were calculated by 
applying the combined ratio of retail, office, public and other employment in the nonattainment 
area to county-level emission calculations. (See Section 1.5.1 for a discussion of the employ
ment data used). 

PM IO NAA emissions from area-source = Annual county PM IO emissions x NAA:County C&I employment ratio 
comm.iinst. natural gas combustion (tons/yr) 

= 66.54 x 0.9949 

= 66.20 tons PM]o/yr 

Table 3.2-7. Annual and typical daily emissions from area-source commercial/institutional natural gas 
combustion. 

Annual emissions (tons/yr) Typical daily emissions (lbs/day) 
Geoeraphic area PM2.5 NOx SOx 
Maricopa County 66.54 66.54 1,267.11 5.23 4.20 426.5 426.5 8,122.5 33.5 26.9 
PMlONAA 66.20 66.20 1,260.65 5.20 4.18 424.4 424.4 8,081.1 33.3 26.8 

3.2.4 Commercial/institutionalfuel oil 

Area-source emissions from commercial and institutional (C&I) fuel oil combustion were 
calculated by a multi-step process of allocating Arizona state-level C&I fuel oil sales as reported 
by the U.S. Department of Energy, Energy Information Administration (US DOE, 2010b) to 
Maricopa County. 

To derive commercial/institutional fuel oil usage in Maricopa County, reported Arizona state
level sales ofhigh-sulfur diesel for 2008 are first subtracted from Arizona state-level total C&I 
fuel oil sales, as it is presumed that no high-sulfur diesel fuel is used in Maricopa County due to 
local clean air act requirements and market conditions. 

State C&I fuel oil sales = Reported state total - Reported state high-sulfur diesel sales 
other than high-sulfur diesel C&I fuel oil sales 
(in thousand gallons, or Mgal) 

= 47,586 Mgal - 367 Mgal 

= 47,219 Mgal!yr 

Arizona state commercial/institutional fuel oil sales (less high-sulfur diesel fuel) are then 
multiplied by the ratio of C&I employment in Maricopa County to Arizona state (0.80), as 
determined by data from the US Census Bureau (201 Oa) to estimate annual Maricopa County
level commerciallinstitutional fuel oil sales, as follows: 

Maricopa County Arizona state C&I fuel oil x Maricopa County:state commercial! 
C&I fuel oil sales sales (less high-sulfur diesel) institutional employment ratio 

47,219 Mgal x 0.7973 

37,647.71 Mgal!yr 

To avoid double-counting, C&I fuel oil use attributable to stationary point sources (addressed in 
Chapter 2) and nonroad mobile sources (addressed in Chapter 4) are subtracted from County 
C&I fuel oil sales to estimate county fuel oil usage used by area sources: 
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Annual Maricopa County = Maricopa County - Fuel oil used by C&I - Fuel oil used by C&I 
commercial/institutional C&I fuel oil sales nonroad mobile equipment stationary point sources 
area-source fuel oil sales 

= 37,647.71 Mgal - 7,291.00 Mgal - 3.94 Mgal 

= 30,352.78 MgaUyr 

Fuel oil is used for both external combustions (boilers, heaters) and internal combustion 
(generators), each of which have different emission factors. Thus the area-source C&I fuel oil 
sales derived above must be apportioned between these two categories. This apportionment was 
based on the percentages of external and internal fuel oil combustion reported by all commercial 
and institutional area sources surveyed in 2008 (shown in Table 3.2-8 below). 

Annual emissions for the county were calculated by multiplying comm./inst. fuel oil sales by the 
respective AP-42 emission factors for external and internal combustion, as in this example for 
PM IO emissions from external fuel oil combustion: 

Annual PM 10 emissions from = External C&I fuel oil x PM IO emission factor for external "' 2,000 lbs/ton 
external fuel oil combustion sales (Mgal) fuel oil combustion (lb/Mgal) 

20,321.18 x 1.08 2,000 

10.97 tons PMlO/yr 

Table 3.2-8. Emission factors and annual emissions from area-source commercial/institutional fuel oil 
combustion. by combustion type. 

Emission factors jlblMgal) Annual emissionsJtons/yr) 
Combustion %of C&I fuel oil 
type total sales (Mgal) PM)o PM2•5 NOx SOx NH3 PM)o NOx 

72.14 8.13External 66.95 20,321.18 1.08 1.08 24 7.1 0.8 10.97 10.97 243.85 
Internal 33.05 10,031.59 42.5 42.5 604 39.7 nJa 2l3.17 2l3.17 3,029.54 199.13 nJa 
Total: 100.00 30,352.78 224.14 224.14 3,273.40 271.27 8.13 

Typical daily emissions for the county were calculated by dividing annual emissions by the 
number of days activity occurs throughout the year, as recommended by EIIP guidance (US 
EPA,2001a): 

Typical daily PM IO emissions = Annual PM IO emissions .;- (days/week x wks/yr) x 2,000lbs/ton 
from C&I fuel oil combustion (tons/yr) 

= 224.14 .;- (6 x 52) x 2,000 

= 1,436.8 lbs/day 

Annual and typical daily emissions within the PMIO nonattainment area were calculated by 
applying the combined ratio of retail, public, office and other employment in the nonattainment 
area to county-level emission calculations. (See Section 1.5.1 for a discussion of the 
employment data used). 

PM IO NAA emissions from area = Annual county PM 10 x NAA:County C&I employment ratio 
source C&I fuel oil combustion emissions (tons/yr) 

= 224.l4 x 0.9949 

= 223.00 tons PMlO/yr 
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Table 3.2-9. Annual and typical daily emissions from area-source commercial/institutional fuel oil 
combustion 

Annual emissions (tons/yr) Typical daily emissions (lbs/day) 
Geo~rapbic area PM]o PM2•5 NO, SOx NH3 PM10 PM2.5 NOx SO, NH3 
Maricopa County 224.14 224.14 3,273.40 271.27 8.13 1,436.8 1,436.8 20,983.3 1,738.9 52.l 
PMIONAA 223.00 223.00 3,256.70 269.88 8.09 1,429.5 1,429.5 20,876.3 1,730.0 51.8 

3.2.5 Residential natural gas 

All natural gas suppliers in Maricopa County were surveyed to gather infonnation on the volume 
of natural gas sold, by user category, within the county. Annual emissions from residential 
natural gas combustion emissions were calculated by multiplying residential natural gas sales by 
emission factors for residential natural gas combustion summarized in the table below (US EPA, 
1998a), as follows: 

Table 3.2-10. Residential natural gas combustion emission factors. 
Emission Factors (lbIMMCF) 

PM 10 PM2.5 NO, SOx 
7.6 7.6 94 0.6 

Annual PM 10 emissions Annual sales of residential X PMIO emission factor for + 2,000 lbslton 
from residential natural natural gas (MMCF) residential natural gas (lbs/MMCF) 
gas combustion 

16,251.29 x 7.6 + 2,000 

61.75 tons PMIO/yr 

Typical daily emissions were calculated by dividing annual emissions by the number of days 
(366) that activity occurs for residential natural gas combustion, as follows: 

Typical daily PMIO emissions from Annual PM IO emissions x 2,000lbs/ton days/yr 
residential natural gas combustion 

61. 75 tons/yr x 2,000 366 

337.4lbs PMlO/day 

Annual and typical daily residential natural gas emissions in the PM lO nonattainment area were 
calculated by multiplying county-level emissions by the percentage of total residential popu
lation in the PM lO nonattainment area as follows: 

Annual PMIO emissions = Annual PMIO emissions x % of County residential population in the NAA 
from residential natural gas in Maricopa County 
combustion in the NAA 

= 61.75 x 99.96% 

= 61.73 tons PMIO/yr 

Table 3.2-11. Annual and typical daily emissions from residential natural ~as combustion. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 


Geographic area 

Maricopa County 61.75 61.75 763.81 4.88 337.5 337.5 4,173.8 26.6 

PMIONAA 61.73 61.73 763.51 4.87 337.3 337.3 4,172.2 26.6 
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3.2.6 Residential wood combustion 

Area-source emissions from residential wood combustion were calculated based on the amount 
of wood burned in fireplaces and woodstoves in Maricopa County, as recommended by EIIP 
guidance (US EPA, 2001 b). Residential wood combustion in the county is estimated by multi
plying data on statewide residential wood combustion usage from the US Department of Energy 
(US DOE, 201 Oc) by the ratio of county to state households that report use of wood for heating 
from the US Census Bureau (2010b). The latest available data on residential wood use for 
household heating from the US Department of Energy is for the calendar year 2007. Since all 
fireplaces in homes constructed since 1999 are required by Arizona statute to be clean-burning, it 
is assumed that these new homes have negligible emissions. Thus, year 2007 data is assumed to 
be representative of 2008 emissions. 

Maricopa County residential = Arizona residential x Ratio of county:state households 
wood usage (cords/yr) wood usage (cords/yr) using wood for heat 

= 651,000 x 1,457/44,330 

= 21,397 cords/yr 

To calculate emissions, the amount of wood used is converted to tons by multiplying cords by 
the number of cubic feet ofwood in a cord and by the density of the wood used (US EPA, 
2001 b). Wood density is determined by weighted average of types of wood used for residential 
combustion in Maricopa County, provided by the US Forest Service (USFS, 1993). 

County residential County wood x avg. ft3 wood/cord x Wood density (lbs/ ft?) + 2,000 lbs/ton 
wood usage (tons/yr) usage (cords) 

21,397 x 79 x 31.57 + 2,000 

26,682 tons 

Annual emissions from residential wood combustion were calculated by mUltiplying the tons of 
wood used by the PMJO emission factor for residential woodstoves and fireplaces from Table 
2.4 -1 of US EPA (2001b). 

Annual PMIO emissions from residential = Residential wood usage x PM JO emission factor -'- 2,000 lbs/ton 
wood combustion (tons/yr) (tons) (lbs/ton) 

= 26,682 x 34.6 2,000 

= 461.59 tons PMJO/yr 

Table 3.2-12. Annual wood usage, emission factor~and annual emissions from residential wood combustion. 
Residential wood Emission factors (lbs/ton) Annual emissions (tons/yr) 

usage (tons/yr) PM]o PM2•S* NOx SOx PM10 PM2•S* NOx SOx 
26,681.76 34.6 32.2 2.6 0.4 461.59 429.28 34.69 5.34 

*PM25 IS assumed to be 93% of PM10 (Houck and TIegs, 1998). 

Typical daily emissions were calculated by apportioning wood burning activity based on heating 
degree days (i.e., the number of degrees per day that the daily average temperature is below 
65°F). Data provided by Arizona Department of Commerce (ADOC, 2010) indicated that there 
were five months (April, plus June-September, totaling 152 days) in 2008 where no heating 
degree days were recorded. Assuming that no wood burning activity took place during those 
months, it is assumed that all residential wood burning occurred during the remaining 213 days 
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of the year. Thus, typical daily emissions were calculated by dividing annual emissions by the 
number of days residential wood burning occurred, as follows: 

Typical daily PM 10 emissions = Annual PM IO emissions x 2,000lbs/ton no. days wood burning occurred 

from residential wood combustion (tons/yr) 

(lbs/day) 


= 461.59 x 2,000 -;- 213 

= 4,334.2 Ibs PMlO/day 

Annual and typical daily emissions within the PMIO nonattainment area (presented in Table 3.2
13) were calculated by multiplying county totals by the ratio of residential population in the 
nonattainment area to the residential population in the county. See Section 1.5.1 for a further 
discussion of the population used. 

Annual emissions from residential wood = County annual emissions x NAA:county residential population ratio 
combustion in the PM IO NAA (tons/yr) 

461.59 x 0.9996 

461.41 tons PMIO/yr 

Table 3.2-13. Annual and typical daily emissions from residential wood combustion. 

Geographic area 
Annual emissions (tons/yr) Typical daily emissions (Ibs/day) 

Maricopa County 461.59 429.28 34.69 5.34 4,334.2 4,030.8 325.7 50.1 

PMIONAA 461.41 429.11 34.67 5.33 4,332.5 4,029.2 325.6 50.1 


3.2.7 Residentialfuel oil 

Emissions from residential fuel oil use were calculated using an approach similar to that used for 
residential wood combustion described in Section 3.2.6. County-level residential fuel oil use 
was derived from statewide totals (US EIA, 2010) using the ratio of county to state households 
that report fuel oil use from the US Census Bureau (2010c): 

Maricopa County residential = Arizona residential x Ratio of county:state households 
fuel oil usage (Mgallyr) fuel oil use (Mgallyr) reporting fuel oil use 

= 91 x 573 I 1,881 

= 27.72 Mgallyr 

Annual and daily emissions were calculated using AP-42 emission factors (shown below in 
Table 3.2-14) and data on heating degree days and residential housing units described in Section 
3.2.6. Annual and daily emissions are shown below in Table 3-2.14. 

T able 3.2-14. Annual and typical daily emissions from residential fuel oil combustion. 
Emission factors Annual emissions Typical daily emissions 

(lb/Mgal) (tons/yr) (lbs/day) 

Geo2raphic area PM10 PM2•5 NOx SOx PMIO PM2•5 NOx SOx PM)o PM2•5 NOx SOx 

Maricopa County 0.4 0.4 18 7.1 0.01 0.01 0.25 0.10 0.1 0.1 2.3 0.9 

PMIONAA 0.4 0.4 18 7.1 0.01 0.01 0.25 0.10 0.1 0.1 2.3 0.9 
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3.2.8 Summary ofall area-source fuel combustion 

Tables 3.2-15 and 3.2-16 provide a summary of annual and typical daily emissions from all fuel 
combustion, for Maricopa County and the PMIO nonattainment area, respectively. 

Table 3.2-15. Annual and typical daily emissions from area-source fuel combustion in Maricopa County. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Fuel combustion type PM)o PM2.5 NO, SOx NH3 PM10 PM2.5 NO, SO, 
Industrial natural gas 30.78 30.78 575.29 2.42 12.70 197.3 197.3 3,687.7 15.5 
Industrial fuel oil 458.79 458.79 6,375.08 609.61 26.25 2,941.0 2,941.0 40,865.9 3,907.8 
Comm.iinst. natural gas 66.54 66.54 1,267.11 5.23 4.20 426.5 426.5 8,122.5 33.5 
Comm.iinst. fuel oil 224.14 224.14 3,273.40 271.27 8.13 1,436.8 1,436.8 20,983.3 1,738.9 
Residential natural gas 61.75 61.75 763.81 4.88 337.5 337.5 4,173.8 26.6 
Residential wood 461.59 429.28 34.69 5.34 4,334.2 4,030.8 325.7 50.1 
Residential fuel oil 0.01 0.01 0.25 0.10 0.1 0.1 2.3 0.9 
Total: 1,303.61 1,271.30 12,289.62 898.83 51.27 9,673.4 9,370.0 78,161.3 5,773.3 

NH3 
81.4 

168.3 
26.9 
52.1 

328.7 

Table 3.2-16. Annual and typical daily emissions from all area-source fuel combustion for the PM10 NAA. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Fuel combustion type 
Industrial natural gas 
Industrial fuel oil 
Comm.iinst. natural gas 
Comm.iinst. fuel oil 
Residential natural gas 
Residential wood 
Residential fuel oil 
Total: 

30.70 
457.60 
66.20 

223.00 
61.73 

461.41 
0.01 

1,300.65 

30.70 
457.60 

66.20 
223.00 

61.73 
429.11 

0.01 
1,268.35 

573.79 
6,358.50 
1,260.65 
3,256.70 

763.51 
34.67 

0.25 
12,248.07 

2.41 
608.03 

5.20 
269.88 

4.87 
5.33 
0.10 

895.83 

12.66 
26.19 
4.18 
8.09 

51.11 

196.8 
2,933.3 

424.4 
1,429.5 

337.3 
4,332.5 

0.1 
9,653.8 

196.8 
2,933.3 

424.4 
1,429.5 

337.3 
4,029.2 

0.1 
9,350.6 

3,678.2 
40,759.6 

8,08l.l 
20,876.3 

4,172.2 
325.6 

2.3 
77,895.2 

15.5 
3,897.6 

33.3 
1,730.0 

26.6 
50.1 

0.9 
5,754.1 

81.2 
167.9 
26.8 
51.8 

327.6 

3.3 Industrial processes 

3.3.1 Chemical manufacturing 

Emissions from area-source chemical manufacturing were calculated by the "scaling up" method 
as described in EPA emission inventory guidance (US EPA, 2001a). This method combines 
detailed emissions data from a subset of sources, and county-level employment data from the US 
Census Bureau (201 Oa) to develop a per-employee emission factor that is then used to estimate 
emissions from all sources in an industry category. 

The most recent data from the US Census Bureau's County Business Patterns (CBP) for 2007 
employment were used. Table 3.3-1 shows the NAICS codes and employment data used to 
calculate emissions from chemical manufacturing. 

Table 3.3-1. NAICS codes and descriptions for chemical manufacturing. 
NAICS 
Code 

325 
42469 

424910 
33312 

Total: 

Description 
Chemical Manufacturing 
Other Chemical and Allied Products Merchant Wholesalers 
Farm Supplies Merchant Wholesalers 
Construction Machinery Manufacturing 

US Census 
employment data 

3,930 
1,093 

229 
212 

5,464 
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There were no point sources in this category. Area-source employment estimate were used to 
"scale up" emissions reported from those facilities surveyed in 2008 as follows: 

Area-source PM IO = Emissions from surveyed area sources x Total area-source employment 
emissions from Employment at surveyed area sources 
chemical mfg. 

35.71 tons ofPM]oiyr 	 x 5,464 employees 
1,041 employees 

187.43 tons PMlO/yr 

Typical daily emissions were calculated in the same method as annual emissions, only using 
surveyed daily emissions instead of annual totals. Annual and typical daily emissions for the 
PMlO nonattainment area were calculated by multiplying the Maricopa County emission totals by 
the percentage industrial employment within the nonattainment area. (See Section 1.5.1 for a 
discussion of the employment data used.) 

PM]o emissions from area-source Annual Maricopa County emissions x NAAcounty ratio of 
chemical mfg. in the PM]o NAA (tons/yr) (tons/yr) industrial employment 

187.43 	 x 0.9974 

186.94 tons PM]oiyr 

Table 3.3-2 summarizes annual and typical daily emissions from chemical manufacturing in 
both Maricopa County and the PMlO nonattainment area. 

Table 3.3-2. Annual and typical daily emissions from area-source chemical manufacturing. 
Annual emissions (tons/yr) 	 Typical daily emissions (lbs/day) 

Geo2raphic area PM2•S NO. SOx NHx PM JO PM2•S NO. SOx NHx 
Maricopa County 187.43 15l.42 0.00 0.34 0.03 1,445.8 1,164.5 0.0 2.6 0.9 
PMIONAA 186.94 15l.03 0.00 0.34 0.03 1,442.0 1,161.5 0.0 2.6 0.9 

3.3.2 Food and kindred products 

3.3.2.1 Commercial cooking 

Emissions from commercial cooking were estimated for five types of commercial cooking equip
ment using EPA methodology (US EPA, 2006a). The equipment types include: chain-driven 
charbroilers, under-fired charbroilers, deep-fat fryers, flat griddles, and clamshell griddles. 
EPA's methodology estimates commercial cooking activity rates for restaurants with each type 
of cooking equipment (ethnic, family, fast food, seafood, and steak & barbeque) based on an 
average number of equipment pieces in each restaurant type, and also the and average quantity of 
meat cooked on each type of equipment per week (steak, hamburger, poultry, pork, and seafood). 
The estimates number of restaurants in Maricopa County for the five restaurant types was 
obtained from a commercial database (www.selectoryonline.com) and is shown in Table 3.3-3. 
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Table 3.3-3. Number of Maricopa County restaurants, by restaurant type. 
Restaurant Type No. of restaurants 
Ethnic food 907 
Fast food 1,068 
Family 253 
Seafood 37 
Steak and barbecue 75 
All restaurants: 2,340 

Using EPA's emissions estimation methodology (US EPA, 2006a), commercial cooking activity 
data were estimated by first multiplying the county number of restaurants that use commercial 
cooking equipment in each category (ethnic, fast food, family, seafood, and steak and barbeque) 
by the percentage of restaurants with each type of cooking equipment (Table 3.3-4). 

Number ofethnic food Number of ethnic food x % ethnic food restaurants 
restaurants with under restaurants in Maricopa County with underfued charbroilers 
fIred charbroilers 

907 x 47.5% 

431 

Table 3.3-4. Percentages of restaurants with each type of cooking equipment. 
Chain-driven Underfired Deep Fat Clamshell 

Restaurant Type Charbroilers Charbroilers Fryers Flat Griddles Griddles 
Ethnic 3.5% 47.5% 81.9% 62.7% 4.0% 
Family 10.1% 60.9% 91.4% 82.9% 1.4% 
Fast Food 18.6% 30.8% 96.8% 51.9% 14.7% 
Seafood 0.0% 52.6% 100.0% 36.8% 10.5% 
Steak and Barbeque 6.9% 55.2% 82.8% 89.7% 0.0% 

The resulting product was then multiplied by the average number of equipment pieces by 
restaurant type (shown in Table 3.3-5) to derive an estimate of the total number of each cooking 
equipment type in Maricopa County restaurants (Table 3.3-6). 

Table 3.3-5. Average number of equipment pieces per restaurant, by type. 
Chain-driven Underfired Deep Fat Clamshell 

Restaurant Type Charbroilers Charbroilers Fryers Flat Griddles Griddles 
Ethnic 1.62 1.54 1.63 1.88 1.80 
Family 1.71 1.29 2.34 2.03 
Fast Food 1.07 1.58 3.10 1.43 2.09 
Seafood 1.10 2.47 1.11 1.50 
Steak and Barbeque 1.63 2.42 1.35 

Number of under fIred charbroilers number of ethnic food restaurants x average number of under fIred char-
at ethnic food restaurants with underfIred charbroilers broilers per ethnic food restaurant 

431 x 1.54 

664 
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Table 3.3-6. Total pieces of cooking equipment, by restaurant type. 
Chain-driven Underfired Deep Fat Clamshell 

Restaurant Type Charbroilers Charbroilers Fryers Flat Griddles Griddles 
Ethnic 51.43 663.47 1,210.82 1,069.14 65.30 
Family 43.70 198.76 541.11 425.77 
Fast Food 212.55 519.73 3204.85 792.64 328.12 
Seafood 21.41 91.39 15.11 5.83 
Steak and Barbegue 67.48 150.28 90.82 
Totals: 307.68 1,470.85 5,198.45 2,393.47 399.25 

The total number of each type of cooking equipment is then multiplied by average pounds of 
meat cooked on each type of equipment per week (Table 3.3-7) to derive the total estimate of the 
amount ofmeat cooked in Maricopa County each week (Table 3.3-8). 

Table 3.3-7. Meat cooked weekly per restaurant (in pounds), by equipment type. 
Chain-driven Underfired Deep Fat Clamshell 

Type of Meat Charbroilers Charbroilers Fryers Flat Griddles Griddles 
Steak 236 180 181 166 94 
Hamburger 798 270 274 362 1314 
Poultry, with Skin 147 144 365 88 113 
Poultry, Skinless 266 179 208 111 108 
Pork 57.6 148 58.6 112 118 
Seafood 119 143 159 92.1 632 
Other 0 41.5 274 57.5 0 

Total steak cooked on all under Steak cooked on each under- x Total number ofunder-fired .;- 2,000 lbs/ton 
fired charbroilers (tons/wk) fired charbroiler (lbs/wk) charbroilers at all restaurants 

180 lbsl week x 1,470.85 .;- 2,000 

132.38 tons/week 

Table 3.3-8. Total meat cooked weekly (in tons), by equipment type. 
Chain-driven Underfired Deep Fat Clamshell 

Type of Meat Charbroilers Charbroilers Fryers Flat Griddles Griddles 
Steak 36.31 132.38 470.46 198.66 18.76 
Hamburger 122.76 198.56 712.19 433.22 262.31 
Poultry, with Skin 22.61 105.90 948.72 105.31 22.56 
Poultry, Skinless 40.92 131.64 540.64 132.84 21.56 
Pork 8.86 108.84 152.31 134.03 23.56 
Seafood 18.31 105.17 413.28 110.22 126.16 
Other 0.00 30.52 712.19 68.81 0.00 
Totals: 249.77 813.01 3,949.78 1,183.09 474.91 

The total amount of meat cooked in Maricopa County restaurants weekly (as shown in Table 
3.3-8, (Table 3.3-8) was then multiplied by the appropriate emission factor from Table 3.3-9 
(US EPA, 2006a). The results were then summed to estimate annual emissions for each type of 
cooking equipment, shown in Table 3.3-10. Commercial cooking is assumed to occur uniformly 
throughout both the week (i.e., 7 days/week) and year. 
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15.996058 

Table 3.3-9. PMlOandPM2.5 emission factors for commercial cooking equipment, by device type. 
Equipment type PM2•5 (lb/ton) 
Chain-driven charbroilers 15.506208 
Underfrred charbroilers 32.666124 31.577929 
Deep fat fryers 0.00 0.00 
Flat griddle fryers 5.922517 4.501113 
Clamshell griddles 1.006137 0.852257 

Table 3.3-10. Annual and daily emissions from commercial cooking equipment in Maricopa County. 
Annual Emissions (tons/yr) Typical Daily Emissions (lbs/day) 

Equipment type PM IO PM2•5 PMIO PM2•5 

Chain-driven charbroilers 103.88 100.70 570.8 553.3 
Underfrred charbroilers 690.51 667.51 3,794.0 3,667.6 
Deep fat fryers 0.00 0.00 0.0 0.0 
Flat griddles 182.18 138.46 1,001.0 760.7 
Clamshell griddles 12.42 10.52 68.3 57.8 
Totals: 988.99 917.18 5,434.0 5,039.5 

Annual and typical daily emissions for the PMlO nonattainment area were calculated by 
multiplying the county totals by the ratio of total population in the nonattainment area to the total 
population in the county (100.41 %) (See Section 1.5.1 for a discussion of the population data 
used.) Table 3.3-11 summarizes the annual and typical daily emissions from commercial 
cooking for the PMlO NAA. 

Table 3.3-11. Annual and daily PM emissions from commercial cooking equipment in the PM10 NAA. 

Equipment type 
Chain-driven charbroilers 
Underfrred charbroilers 693.34 670.24 3,809.55 3,682.65 
Deep fat fryers 0.00 0.00 0.00 0.00 
Flat griddles 182.93 139.02 1,005.09 763.87 
Clamshell griddles 12.47 10.57 68.54 58.06 
Totals: 993.04 920.94 5,456.29 5,060.13 

Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

104.31 101.11 573.11 555.55 

3.3.2.2 Grain handling/processing 

Annual emissions from area-source grain handling and processing operations were derived from 
annual emission reports submitted by permitted sources. It was assumed that there were no 
significant unpermitted sources within Maricopa County. 

Typical daily emissions were calculated based on reported activity data (days per week) for each 
individual process, and then summed. Nearly all processes reported operating on either a 5- or 6
day week. Annual and typical daily emissions for the PMlO nonattainment area were derived 
based on the location data of the individual facilities. Annual and typical daily emissions for 
both the County and the PMlO NAA are shown in Table 3.3-12. 

Table 3.3-12. Annual and typical dailY emissions from area-source~rain handling and processing. 
Annual emissionsJtons/yr) Typical daily emissions (lbs/day) 

Geographic Area PM IO PM2•5 PM IO PM2•5 

Maricopa County 20.59 6.71 149.3 49.5 
PMIONAA 16.73 5.68 125.3 43.0 
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3.3.2.3 Ammonia cold storage 

Area-source emissions from ammonia cold storage are estimates of ammonia emissions from 
food and kindred products industrial sources that use ammonia for refrigeration of food products. 
Emission calculations are based on the number of employees in the food and kindred products 
industry classification (NAICS codes 311, 312) as reported by the 2007 County Business 
Patterns (US Census Bureau, 201Oa). Annual emissions were calculated by multiplying 
employment numbers by the emission factor for ammonia cold storage as listed in Table 6-5 of 
"Development and Selection of Ammonia Emission Factors" (Battye et aI., 1994) as follows: 

Annual NH3 emissions = Number of employees x NH3 emission -;- 2,000 lbs/ton 
from ammonia cold in relevant industries factor (lb/employee-yr) 
storage (tons/yr) (from CBP) 

= 8,128 x 413 -;- 2,000 
= 1,678.43 tons NH3/yr 

Typical daily emissions were calculated by dividing annual emissions by the number of days per 
year that activity occurred, as follows: 

Typical daily = Annual emissions (tons/yr) x 2,000 Ibs/ton -;- (weeks/year x days/week) 

NH3 emissions 

(lbs/day) 


= 1,678.43 x 2,000 -;- (52 x 6) 

= 10,759.2 lbs NH3/day 


Annual and typical daily emissions for the PMIO nonattainment area (shown in Table 3.3-13 
below) were calculated by multiplying Maricopa County emissions by the ratio of County 
industrial employment that occurs in the PMIO nonattainment area. (See Section 1.5.1 for a more 
detailed discussion of the employment data used). 

Annual NH3 emissions from = Annual county emissions (tons/yr) x NAA:County industrial employment ratio 
ammonia cold storage in the 
PM IO NAA (tons/yr) 

= 1,678.43 x 0.9974 
= 1,674.07 tons NH3/yr 

Table 3.3-13. Annual and typical daily ammonia emissions from ammonia cold storage. 
Geographic area Annual emissions (tons/yr) Typical daily emissions (lbs/day) 
Maricopa County 1,678.43 10,759.2 
PMlO NAA 1,674.07 10,731.2 

3.3.3 Secondary metal production 

Annual emissions from secondary metal production facilities were derived from annual emission 
reports from permitted sources. As this category consists primarily of foundries, it was assumed 
that there were no significant unpermitted sources within Maricopa County. Since all facilities 
considered in this section are located within the PMIO nonattainment area, total emission values 
for the county and the PMIO NAA from area-source secondary metal production are equal. 
Annual and daily emissions are shown in Table 3.3-14. 
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Table 3.3-14. Annual andJypical daily emissions from secondar: metal production. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geoeraphic area 
Maricopa County 60.56 52.16 49.73 18.65 0.04 442.7 386.2 358.8 142.7 0.0 
PMJONAA 60.56 52.16 49.73 18.65 0.04 442.7 386.2 358.8 142.7 0.0 

3.3.4 Non-metallic mineral processes 

The primary contributors to this source category include concrete batch plants, ceramic clay and 
tile manufacturing, brick manufacturing, and gypsum mining. Emissions from this source were 
derived from annual emission reports from permitted facilities. Since all permitted facilities in 
this category were surveyed in 2008, it was assumed that there were no significant unpermitted 
sources within Maricopa County. Some portable concrete batch operations which operate within 
Maricopa County for only part of the year are issued air quality permits by the Arizona 
Department of Environmental Quality (ADEQ). All state-permitted portable sources are 
addressed in Section 3.3.11. 

Typical daily emissions were calculated based on the operating schedule data reported by 
surveyed facilities. Annual and typical daily emissions for the PMIO nonattainment area were 
derived based on the location data of the individual facilities. County-permitted portable sources 
with no location data were assumed to operate within the PMIO nonattainment area as a 
conservative estimate. 

Table 3.3-15 summarizes annual and typical daily emissions from non-metallic mineral 
processing activities in both Maricopa County and the PMIO nonattainment area. 

Table 3.3-15. Annual and typical daily emissions from area-source non-metallic mineral products. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geographic area PM10 PM2•S PM10 PM2.S 

Maricopa County 195.81 97.28 1,357.4 671.7 
PM JO NAA 190.45 93.72 1,320.7 647.9 

3.3.5 Mining and quarrying 

Annual emissions from area-source mining and quarrying (sand and gravel) operations were 
derived from annual emission reports submitted by permitted sources. It was assumed that there 
were no significant unpermitted sources within Maricopa County. Some portable mining and 
quarrying operations which operate within Maricopa County for only part of the year are issued 
air quality permits by the Arizona Department of Environmental Quality (ADEQ). All state
permitted portable sources are addressed in Section 3.3.11. 

Typical daily emissions were calculated based on reported activity data (days per week) for each 
individual process, and then summed. Nearly all processes reported operating on either a 5- or 6
day week. Emissions within the PMIO nonattainment area were identified using information on 
the location of each permitted facility. County-permitted portable sources with no location data 
were assumed to operate within the PMIO nonattainment area as a conservative estimate. Annual 
and daily emissions are shown in Table 3.3-16. 
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Table 3.3-16. Annual and 

Geo ra hic Area 
Annual emissions 

PM!o 
Maricopa County 210.39 59.56 1,442.1 390.8 
PM10NAA 184.25 50.64 1,266.6 331.9 

3.3.6 Wood product manufacturing 

Emissions from wood product manufacturing were calculated by the "scaling up" method as 
described in EPA emission inventory guidance (US EPA, 2001a). This method combines 
detailed emissions data from a subset of sources, and county-level employment data from the US 
Census Bureau (20 lOa) to estimate an annual per-employee emission factor that is then used to 
estimate emissions from all sources in an industry category. 

The most recent employment estimates (for the year 2007) from the US Census Bureau's County 
Business Patterns (CBP) were used. Table 3.3-17 shows the NAICS codes and employment 
estimates used to calculate emissions from wood product manufacturing. 

Table 3.3-17. County-level employment estimates for wood product manufacturing, by NAICS code. 
NAICS Code NAICS Code Description 2007 employment estimate 
321--- Wood products manufacturing 6,917 
337--- Furniture and related products manufacturing 7,153 
Total: 14,070 

Since some larger facilities in this category are considered point sources, they have been 
included in the point source calculations presented earlier in Chapter 2. To avoid double
counting, employment at point sources was subtracted from total employment as follows: 

Total area-source = Total County employment - Employment reported from facilities 
employment in for the sector reported as point sources 
wood products 

= 14,070 - 930 
= 13,140 employees 

Annual emissions for the entire wood product manufacturing sector were calculated by "scaling 
up" detailed area-source emissions reported from those facilities surveyed in 2008 as follows: 

Total area-source Emissions from surveyed area sources x Total area-source employment 
etmSSlons Employment at surveyed area sources 

Area-source PM JO = 102.99 tons PMIO/..}'I x 13,140 employees 
emissions from 6,229 employees 
wood products 

217.26 tons PM10iyr 

Typical daily emissions were calculated in the same method, using surveyed daily emissions 
estimates from the subset of surveyed area sources. From these County totals, emissions 
estimates for the PMlO nonattainment area were calculated by multiplying the County totals by 
the percentage of industrial employment within the nonattainment area. (See Section 1.5.1 for a 
discussion of the employment data used.) 
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PMIO emissions from area-source = Total County emissions x NAA:county ratio for 
wood product manufacturing industrial employment 
in the PM10 NAA (tons/yr) 

= 217.26 tons/yr x 0.9974 

= 216.69 tons PM1o/yr 

Table 3.3-18 summarizes annual and typical daily emissions from wood products manufacturing 
in both Maricopa County and the PMIO nonattainment area. 

Table 3.3-18. Annual and typical daily emissions from area-source wood product manufacturing. 

Geographic Area 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Maricopa County 217.26 203.25 1,668.6 1,548.3 
PMIONAA 216.69 202.72 1,664.3 1,544.3 

3.3.7 Rubber/plastics manufacturing 

Emissions from area-source rubber and plastic manufacturing facilities were calculated by the 
"scaling up" method as described in EPA emission inventory guidance (US EPA, 2001 a). This 
method combines detailed emissions data from a subset of sources, and county-level employ
ment data from the US Census Bureau (20 lOa) to develop a per-employee emission factor that is 
then used to estimate emissions from all sources in an industry category. The most recent data 
from the US Census Bureau's County Business Patterns (CBP) for 2007 employment were used. 
Where CBP employment estimates were presented as a range, the midpoint values were chosen 
for these calculations. Table 3.3-19 lists the NAICS codes and employment data used to 
calculate emissions from rubber and plastic manufacturing facilities. 

Some facilities in this category are considered point sources, and have been addressed in Chapter 
2. To avoid double-counting, employment at point sources is subtracted from total employment 
as follows: 

Total area-source employment = Total employment (from US - Employment at point sources 
in rubber & plastic product Census' County Business Patterns) (from annual emission reports) 
manufacturing 

11,380 896 

10,484 employees 

This area-source employment estimate is used to "scale up" emissions reported from those 
facilities surveyed in 2008 as follows: 

Total area-source PM IO emissions Emissions from surveyed area sources x Area-source employment 
from rubber/plastic product mfg. Employment at surveyed area sources 

30.37 tons PMIO/-Yr x 10,484 employees 
2,256 employees 

140.94 tons PM10lyr 
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Table 3.3-19. County-level employment estimates for rubber and plastic manufacturing, by NAICS code. 
NAICSCode NAICS Code Description 2007 employment estimate 
32614 Polystyrene Foam Product Manufacturing 351 
32619 Other Plastics Product Manufacturing 4,178 
32622 Rubber & Plastics Hoses & Belting Manufacturing 60 
33992 Sporting & Athletic Goods Manufacturing 1,750 
42461 Plastics Materials & Basic Fonns & Shapes Merchant 368 

Wholesalers 
325211 Plastics Material & Resin Manufacturing 10 
325520 Adhesive Manufacturing 123 
325991 Custom Compounding ofPurchased Resins 194 
326113 Unlaminated Plastics Film & Sheet (except Packaging) Mfg. 60 
326122 Plastics Pipe & Pipe Fitting Manufacturing 144 
326140 Polystyrene Foam Product Manufacturing 351 
326160 Plastics Bottle Manufacturing 175 
326199 All Other Plastics Product Manufacturing 175 
326212 Tire Retreading 42 
326299 All Other Rubber Product Manufacturing 71 
327991 Cut Stone & Stone Product Manufacturing 583 
332913 Plumbing Fixture Fitting & Trim Manufacturing 10 
336612 Boat Building 53 
337920 Blind & Shade Manufacturing 286 
339113 Surgical Appliance & Supplies Manufacturing 88 
339115 Ophthalmic Goods Manufacturing 60 
441320 Tire Dealers 2,248 

Typical daily emissions were calculated in the same method as annual emissions, only using 
surveyed daily emissions instead of annual totals. Annual and typical daily emissions for the 
PMlO nonattainment area were calculated by multiplying the Maricopa County emission totals by 
the percentage industrial employment within the nonattainment area. (See Section 1.5.1 for a 
discussion of the employment data used.) 

PM lO emissions from = Annual Maricopa County x NAA:county ratio of 
area-source plastic/rubber emissions industrial employment 
in the PM 10 NAA (tons/yr) 

= 140.94 tons PMlO/yr x 0.9974 

= 140.57 tons PM lO/yr 

Table 3.3-20 summarizes annual and typical daily emissions from rubber/plastic products 
manufacturing in both Maricopa County and the PMlO nonattainment area. 

Table 3.3-20. Annual and typical daily emissions from area-source rubber/plastic product manufacturing. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geographic Area PM lO 

Maricopa County 140.94 105.96 953.3 698.8 
PMIONAA 140.57 105.68 950.9 697.0 

3.3.8 Fabricated metal products manufacturing 

Emissions from fabricated metal products manufacturing were calculated by the "scaling up" 
method as described in EPA emission inventory guidance (US EPA, 2001a). This method com
bines detailed emissions data from a subset of sources, and county-level employment data from 
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the US Census Bureau (2010a) to develop a per-employee emission factor that is then used to 
estimate emissions from all sources in an industry category. 

The most recent data from the US Census Bureau's County Business Patterns (CBP) for 2007 
employment were used. CBP employment data for NAICS code 332* (fabricated metal products 
manufacturing) indicated that there were 16,138 employees in this industry in Maricopa County. 
Some facilities in this category are considered point sources, and have been addressed in Chapter 
2. To avoid double-counting, employment at point sources is subtracted from total employment 
as follows: 

Total area-source = Total employment (from US - Employment at point sources 
employment in Census' County Business Patterns) (from annual emission reports) 
fab. metal products 

= 16,138 4,000 
= 12,138 employees 

Annual emissions were calculated by "scaling up" area-source emissions reported from those 
facilities surveyed in 2007 as follows: 

Total area-source Emissions from surveyed area sources x Total area-source employment 
emissions Employment at surveyed area sources 

Area-source PM 10 = 18.07 tons ofPMlOm x 12,138 employees 
emissions from 4,261 employees 
fab. metal products 

51.48 tons PMlO/yr 

Typical daily emissions were calculated in the same method as annual emissions, only using 
surveyed daily emissions instead of annual totals. Annual and typical daily emissions for the 
PM IO nonattainment area were calculated by multiplying the Maricopa County emission totals by 
the percentage of industrial employment within the nonattainment area. (See Section 1.5.1 for a 
discussion of the employment data used.) 

PMlO emissions from area-source fabricated = Annual Maricopa County x NAA:County ratio of 
metal production in the PMlO NAA (tons/yr) emissions (tons/yr) industrial employment 

= 51.48 tonsiyr x 0.9974 

= 51.35 tons PMlO/yr 

Table 3.3-21 summarizes annual and typical daily emissions from fabricated metal products 
manufacturing in both Maricopa County and the PM IO nonattainment area. 

Table 3.3-21. Annual and typical daily emissions from area-source fabricated metal product manufacturing. 
Annual emissions (tons/yr) Typical daily emissions Obs/day) 

Geographic Area 
Maricopa County 51.48 42.62 4.50 538.1 460.6 28.9 
PMlONAA 51.35 42.51 4.49 536.7 459.4 28.8 
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3.3.9 Construction 

Maricopa County's air quality permits database was used to identify all dust control permits 
issued during 2008. A total of 4,622 permits were issued, comprising a total of 42,130 acres 
(Table 3.3-22). Data requested on each dust control permit application includes the project type 
and acreage. It was assumed there is no unpermitted earthmoving activity. 

Table 3.3-22. Maricopa County dust control permits issued in 2008, by type. 
Total Acreage, by Project Type Reported Acres 
Residential (single- and multi-family) 20,437.0 
Commercial 10,850.0 
Road construction 4,449.0 
Trenching 3,396.1 
Demolition 1,970.6 
Weed control 687.0 
Site prep / land development 218.9 
Temp. storage yard 122.4 
Totals: 42,130.9 

The Western Regional Air Partnership (WRAP) Fugitive Dust Handbook (WRAP, 2006a) 
provides different emission factors for residential (single-family houses and apartment 
buildings), nonresidential, road, and general construction. MCAQD used the WRAP-suggested 
emission factors except for the following activities: 

• 	 The WRAP Fugitive Dust Handbook recommended using 0.42 ton PMlO/acre-month for road 
construction to account for the large amount of dirt moved during the construction of road
ways. However, both the South Coast Air Quality Management District (SCAQMD) and the 
Clark County Department ofAir Quality and Environmental Management have estimated 
that a certain percentage of their road construction projects do not involve large-scale earth
moving activities, and thus have developed average emission factors for road construction 
projects (0.1895 ton PMlO/acre-month and 0.265 ton PMlO/acre-month, respectively). Since 
Maricopa County and Clark County have similar population growth rates, climatic condi
tions, and PMlO sources, MCAQD used the Clark County road construction emission factor 
of 0.265 tons/acre-month to estimate emissions from road construction projects (Clark 
County,2001). 

• 	 Specific emission factors were not available in the WRAP Fugitive Dust Handbook for 
trenching, demolition, weed control, and temporary storage yard activities; thus, the general 
construction emission factor of0.11 tons PMIO/acre-month was used to estimate emissions 
from these activities. 

Information was not readily available regarding the breakout of residential construction activity 
between single-family and multi-family residential construction; thus, acreage for residential 
construction was allocated based on single-family and multi-family household percentages (See 
Section 1.5.1 for single-family and multi-family household percentages used). 

Estimates for the duration of house and apartment construction were obtained from EIIP 
guidance (US EPA, 2002). Estimates for the duration of nonresidential construction and road 
construction were obtained from the WRAP Fugitive Dust Handbook (WRAP, 2006a). No 
estimates for the duration oftrenching, demolition, weed control, site prep/land development, 
and temporary storage yard activities were available; thus, MCAQD assumed the following: 

2008 Maricopa Co. PMlO Emission Inventory 41 	 June 2010 



• 	 I-month duration for trenching, demolition, and weed control. 
• 	 8-month duration for site prep/land development activities (weighted average of residential 

and commercial duration) because the duration depends on the project type and size. 
• 	 12-month duration for temporary storage yard activities because these activities are 

frequently associated with road construction. 

The average duration of construction activity and emission factors for each project type are 
shown below in Table 3.3-23. 

Table 3.3-23. Average project duration and emission factor, by project type. 
Average Duration Emission factor 


Project Type (months) (tons PM1o/acre-month) 

Residential: single-family 6 0.032 

Residential: multi-family 12 0.11 

Commercial II 0.19 

Road construction 12 0.265 

Trenching 0.11 

Demolition 0.11 

Weed control 0.11 

Site prep / land development 8 0.11 

Temp. storage yard 12 0.11 


County-wide annual uncontrolled PMlO emissions for each construction category were then 
calculated as follows: 

Annual uncontrolled = total acres/yr x no. months x emission factor 
PM IO emissions 

Example: 
Annual uncontrolled PM IO = 15,327.8 acres/yr x 6 months x 0.032 tons PMlO/acre-month 
emissions from single-family 
residential construction = 2,942.93 tons PMIO/yr 

As in prior years, a control efficiency of 90% was applied to the uncontrolled emissions 
calculations. This factor is in line with values applied in a number of earlier SIP documents for 
Maricopa and Clark Counties, including: 
• 	 Revised MAG 1999 Serious Area Particulate Plan for PMlO (Appendices volume two, page 

V-9, and vol. four), Feb. 2000. 
• 	 Revised MAG 1999 Serious Area Particulate Plan for PMlO, (Appendix C, Exhibit 3: 

Evaluation for Compliance with 24-Hour PM lO Standard for West Chandler and Gilbert 
Microscale Sites, Arizona Department ofEnvironmental Quality, June 1999, pp. 3-5 and 3
9), Feb. 2000. 

• 	 "Evaluation of Fugitive Dust Control in the Maricopa Co. PM lO Nonattainment Area", report 
by ENSR in: Final Plan for Attainment of the 24-hour PMlO Standard, ADEQ, May 1997, 
Appendix B. 

• 	 Clark Co. PMlO State Implementation Plan, June 2001, pg. L-5. (An 87% emission reduction 
percentage is assumed for watering at construction activities.) 

A recent rule effectiveness study by Maricopa County (contained in Appendix 3) indicated an 
83% compliance rate with Maricopa County Rule 310 on dust control at construction sites. 
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Thus, an overall control effectiveness of 74.7% (= 90% x 83%) was applied. Controlled PMlO 
emissions were calculated as follows: 

Annual controlled = Uncontrolled PM IO emissions (tons/yr) x [1 - (control efficiency x rule effectiveness)] 
PM 10 emissions 

Example: 
Annual controlled PM IO emissions from = 2,942.93 tons/yr x [1 - (90% control x 83% rule effectiveness)] 
single-family residential construction 

= 744.83 tons PMIO/yr 

PM2.5 emissions were estimated to comprise 10% ofPMlO emissions (WRAP, 2006a). Table 
3.3-24 summarizes the calculations for each dust control permit category. 

Table 3.3-24. Annual emissions from construction in Maricol!a Counry, bI I!roject type. 
Total acre- Emission factor Uncontrolled Controlled Controlled 

Project TIl!e months {tons/acre-month} PM10 PM]q PM2.S 
Residential: single-family 91,966.5 0.032 2,942.93 744.83 74.48 
Residential: multi-unit 61,311.0 0.11 6,744.21 1,706.89 170.69 
Commercial 119,349.7 0.19 22,676.44 5,739.18 573.92 
Road construction 53,388.0 0.265 14,147.82 3,580.67 358.07 
Trenching 3,396.1 0.11 373.57 94.55 9.45 
Demolition 1,970.6 0.11 216.76 54.86 5.49 
Weed control 687.0 0.11 75.56 19.12 1.91 
Site prep/land development 1,750.9 0.11 192.60 48.74 4.87 
Temporary storage yard 1,468.7 0.11 161.55 40.89 4.09 
Totals: 47,531.45 12,029.74 1,202.97 

Dust control permit site location data were used to determine construction activity that occurred 
in the Maricopa County PMlO nonattainment area. The same average duration of construction 
activity and emission factors used to estimate Maricopa County emissions (see Table 3.3-18) 
were applied to construction activity in the Maricopa County PMlO nonattainment area. Table 
3.3-25 summarizes Maricopa County PMlO nonattainment area construction activity and 
calculations for each project type. 

Table 3.3-25. Annual emissions from construction within the Maricopa County portion of the PM IO 

nonattainment area, bI I!roject t)rl!e. 
Total Total acre- EF (tons/ Uncontrolled Controlled Controlled 

Project TIpe Acres months acre-month) PM)o PM)o PM2.5 

Residential: single-family 13,989.0 83,934.0 0.032 2,685.89 679.77 67.98 
Residential: multi-unit 4,663.0 55,956.0 0.11 6,155.16 1,557.81 155.78 
Commercial 10,125.2 111,376.9 0.19 21,161.61 5,355.79 535.58 
Road construction 3,383.9 40,606.8 0.265 10,760.80 2,723.45 272.35 
Trenching 1,938.2 1,938.2 0.11 213.20 53.96 5.40 
Demolition 1,949.0 1,949.0 0.11 214.39 54.26 5.43 
Weed control 638.5 638.5 0.11 70.23 17.78 1.78 
Site prep/land development 218.9 1,750.9 0.11 192.60 48.74 4.87 
Teml!orary storage yard 122.4 1,468.7 0.11 161.55 40.89 4.09 
Totals: 37,027.9 41,615.42 10,532.45 1,053.24 

In addition, the Pinal County Air Quality Department (PCAQD) provided construction emission 
estimates for the Pinal County portion of the PMlO nonattainment. PCAQD estimated that 
approximately 0.8 percent of the Pinal County construction activity occurred in the Pinal County 
portion of the PMlO nonattainment area, thus, annual and typical daily emission for the Pinal 
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County portion of the PMIO nonattainment area was calculated by multiplying the Pinal County 
emission totals by 0.8 percent. The PCAQD estimates (presented in Table 3.3-26 below) incor
porated the same assumptions concerning relevant input variables such as the average duration of 
construction activity, emission factors, control efficiency, and rule effectiveness as Maricopa 
County's estimates. 

Table 3.3-26. Annual emissions from construction in the Pinal County portion ofthe PM IO NAA, by project 
type. 

Project Type PM]o PM2.5 

Residential: single-family 7.65 0.77 
Residential: multi-family 0.16 0.02 
Commercial 25.16 2.52 
Road construction 1.42 0.14 
Trenching 0.08 0.00 
Totals: 34.47 3.45 

To calculate average daily emissions from construction activity, It was assumed that construction 
activity typically occurs 6 days per week and remains relatively even throughout the year. Thus, 
typical daily emissions were calculated by dividing annual emissions for each category were 
divided by 312 (= 6 days/wk x 52 wks/yr) to derive the daily emissions estimates shown in Table 
3.3-27. 

Table 3.3-27. Annual and typical daily emissions from construction in Maricopa County and the PM]o NAA. 
Maric()J)a County PM~, NAA 

Annual emissions Typical daily emissions Annual emissions Typical daily emissions 
(tons/yr) (lbs/day) (tons/yr) (lbs/day) 

Construction T~pe PM," PMZ•5 PMJJL PM" PMJ(I PM1.5 PMw PM" 
Residential 2,451.72 245.17 15,716.1 1,571.6 2,245.39 224.54 14,465.2 1,446.5 
Commercial 5,739.18 573.92 36,789.6 3,679.0 5,380.95 538.10 34,382.4 3,438.2 
Road construction 3,580.67 358.07 22,953.0 2,295.3 2,724.87 272.49 17,471.4 1,747.1 
All other* 258.16 25.82 1,654.9 165.5 215.70 21.57 1,385.5 138.6 
Total: 12,029.73 1,202.97 77,113.7 7,711.4 10,566.91 1,056.70 67,704.5 6,770.5 ..
*Inc1udes: trenchmg, demohtlOn, weed control, site preplland development, and temporary storage yard. 

3.3.10 Electrical equipment manufacturing 

Annual and typical daily emissions from electric equipment manufacturing were derived from 
annual emission reports submitted by permitted sources. It was assumed that there were no 
significant unpermitted sources within Maricopa County and all electrical equipment manufac
turing permitted sources are reported here as area-sources. 

As all facilities addressed in this source category are located within the PMIO nonattainment area, 
emission totals for both areas are equal. Annual and typical daily emissions are shown in Table 
3.3-28. 

Table 3.3-28. Annual and typical daily emissions from area-source electric equipment manufacturing. 
Annual emissions (tons/yr) Typical daily emissions Jlbs/dax) 

Geographic area PM2.5 NO, SO, NH3 PM]o PM2.5 NO, SO, NH3 
Maricopa County 13.94 9.64 20.45 0.18 31.55 76.9 53.2 112.4 1.1 193.7 
PMIONAA 13.94 9.64 20.45 0.18 31.55 76.9 53.2 112.4 1.1 193.7 
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3.3.11 State-permitted portable sources 

The Arizona Department of Environmental Quality (ADEQ) retains the authority to permit 
certain categories of sources within Maricopa County, including portable sources. MCAQD 
requested information from ADEQ for all ADEQ-permitted sources that reported any activity in 
Maricopa County during 2008. Annual total emissions for most pollutants were provided, along 
with information on the facility type, and information on the location of the site(s) during the 
year. Permits were classified into four major types: asphalt batch, concrete batch, crushing! 
screening, and other (including soil remediation, generators, etc.). From this information, 
emissions that occurred within Maricopa County were estimated as in the following example. 

Data provided: 
Source information: McNeil Brothers - Erie Strayer Portable Plant 
Permit type: Concrete batch plant 
Operating schedule: Operated from 111-5/15 in Mesa at SR202 and McKellips (SE Comer); 

operated from 10/16-12/31 in Goodyear at Northside 1-10 east of Estrella. 

Total annual emissions: 
(tons/yr) 0.923 0.461 8.429 2.306 
• PM,., was assumed to be 50% of reported PM,o for crushing/screening operations. 

Using this information, calculations were made to determine: 

Total operating days in 2008: 136 = 31 (Jan.) + 29 (Feb.) + ... 16 (Oct.) + 30 (Nov.) + 31 (Dec.) 
Total operating days in Maricopa County: 136 = 31 (Jan.) + 29 (Feb.) + ... 16 (Oct.) + 30 (Nov.) + 31 (Dec.) 

All emissions were assumed to be equally distributed among all reported days of operation. 
First, emissions attributable to activity within Maricopa County were calculated as follows: 

Annual PM IO emissions = Total annual emissions x operating days in Maricopa County 
in Maricopa County (tons/yr) total operating days in 2008 

= 0.923 x 136 
136 

= 0.923 tons PM]o/yr 

Typical daily emissions were then calculated as follows: 

Typical daily =total emissions attributable to activity in Maricopa County x 2,000 lbs 
emissions number of operating days in Maricopa County ton 
(lbs/day) 

= 0.923 tons x 2,000 lbs 
136 days ton 

= 13.6Ibs PMlOlday 

Table 3.3-29 summarizes the annual and typical daily emissions for all ADEQ-permitted 
portable sources that operated within Maricopa County at some point during 2008. Since precise 
location data was not available for all permits, all emissions are conservatively assumed to have 
originated within the PMIO non attainment area; thus emission estimates for Maricopa County and 
the PMIO nonattainment area are equal. . 
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Table 3.3-29. Annual and typical daily emissions from ADEQ-permitted portable sources. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

PM10 PM2.S NOx SOx PM10 PM2.S NOx SOx 
Total: 59.00 29.50 282.18 88.93 492.9 246.5 2,275.7 88.9 

3.3.12 Paved/unpaved road travel on industrial sites 

This section addresses emissions from travel on paved and unpaved roads within the boundaries 
of a permitted facility. Emissions from motor vehicle travel on public and private roads is 
addressed in Chapter 5, Mobile Sources, and road travel emissions from facilities considered 
point sources are addressed in Chapter 2, Point Sources. PM lO emissions from this source 
category were derived from annual emission reports from permitted sources, using AP-42 
equations based on vehicle size and average speed (US EPA, 1997; 1998b). It is assumed that 
there are no unpermitted sources with significant emissions from on-site road travel. 

PM2.5 emissions were calculated from PMlO using a ratio derived from California Air Resources 
Board's (CARB) PM2.5 Fraction Table (CARB, 2006). 

Typical daily emissions were calculated using operating schedule information for each reported 
process (normally a 5 or 6-day week), which were then summed to provide total daily emissions 
for the county. Emissions totals for the PMlO nonattainment area were determined from the site 
locations of each facility. Results for each geographic area are shown in Table 3.3-30. 

Table 3.3-30. Annual and typical daily emissions from paved and unpaved road travel at industrial facilities. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geographic area PM2.s 
Maricopa County 608.17 282.95 4,178.8 1,928.8 
PMlONAA 51l.29 227.58 3,551.3 1,573.8 

3.3.13 Industrial processes not elsewhere classified (NEC) 

Annual area-source emissions from other industrial processes NEC were derived from annual 
emissions reports from permitted facilities. Other industrial processes include a wide array of 
industrial activities that are often specific to the permitted facility that reported the process. For 
this reason, it is assumed there are no significant emissions from other industrial processes, other 
than those reported by permitted facilities on their annual emissions reports. Typical daily 
emissions were calculated based on operating schedule information provided by individual 
facilities through MCAQD's annual emissions reporting program. Emissions estimates for the 
PMlO nonattainment area were derived using data on the location of the facilities that report other 
industrial processes. Emissions totals are presented in Table 3.3-31. 

Table 3.3-31. Annual and typical daily emissions from other industrial processes not elsewhere classified. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geographic area 
Maricopa County 144.60 107.24 10.22 21.49 16.79 953.3 726.4 69.6 137.7 94.6 
PMlONAA 136.00 99.12 8.12 21.47 14.10 906.0 681.7 55.4 137.6 79.8 
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3.3.14 Summary ofall area-source industrial processes 

Tables 3.3-32 and 3.3-33 provide a summary of annual and typical daily emissions from all 
industrial sources, for Maricopa County and the PMIO nonattainment area, respectively. 

Table 3.3-32. Annual and daily emissions from all area-source industrial ~rocesses in Maricoea County. 

Source category 
Chemical manufacturing 
Commercial cooking 
Grain handling/processing 
Ammonia cold storage 
Secondary metal production 
Non-metallic mineral processes 
Mining and quarrying 
Wood product manufacturing. 
Rubber/plastic product manufacturing 
Fabricated metal product manufacturing 
Residential construction 
Commercial construction 
Road construction 
Other construction 
Electrical equipment manufacturing 
ADEQ-permitted portable sources 
Road travel at industrial sites 
Industrial erocesses NEC 
AU industrial erocesses: 

Source category 
Chemical manufacturing 
Commercial cooking 
Grain handling/processing 
Ammonia cold storage 
Secondary metal production 
Non-metallic mineral processes 
Mining and quarrying 
Wood product manufacturing. 
Rubber/plastic product manufacturing 
Fabricated metal product manufacturing 
Residential construction 
Commercial construction 
Road construction 
Other construction 
Electrical equipment manufacturing 
ADEQ-permitted portable sources 
Road travel at industrial sites 
Industrial erocesses NEC 
All industrial erocesses: 

PM)o 
187.43 
988.99 

20.59 

60.56 
195.81 
210.39 
217.26 
140.94 
5l.48 

2,45l.72 
5,739.18 
3,580.67 

258.18 
13.94 
59.00 

608.17 
144.60 

14,928.89 

PMIO 

1,445.8 
5,434.0 

149.3 

442.7 
1,357.4 
1,442.1 
1,668.6 

953.3 
538.1 

15,716.1 
36,789.6 
22,953.0 

1,654.9 
76.9 

492.9 
4,178.8 

953.3 
96,246.9 

Annual emissions (tons/yr) 
PM2•S NOx SOx NH3 

151.42 0.00 0.34 0.03 
917.18 

6.71 
1,678.43 

52.16 49.73 18.65 .004 
97.28 
59.56 

203.25 
105.96 
42.62 

245.17 
573.92 
358.07 
25,82 

9.64 20.45 0.18 3l.55 
29.50 282.18 88.93 

282.95 
107.24 10.22 21.49 16.79 

3,268.45 362.58 129.60 1,731.34 

Tyeical daily emissions (!bs/day) 
PM2.S NOx SOx NH3 

1,164.5 0.0 2.6 0.6 
5,039.5 

49.5 
10,759.2 

386.2 358.8 142.7 0.0 
671.7 
390.8 

1,548.3 
698.8 
460.6 28.9 

1,571.6 
3,679.0 
2,295.3 

165.5 
53.2 112.4 1.1 193.7 

246.5 2,275.7 721.7 
1,928.8 

726.4 69.6 137.7 94.6 
21,076.1 2,816.5 1,005.8 11,077.2 
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Table 3.3-33. Annual and typical dail}' emissions from aU area-source industriall!rocesses in the PM IO NAA. 
Annual emissions {tons/}'r} 

Source category PM10 PM2•5 NO, SOx NH3 
Chemical manufacturing 186.94 151.03 0.00 0.34 0.03 
Commercial cooking 993.04 920.94 
Grain handling/processing 16.73 5.68 
Ammonia cold storage 1,674.1 
Secondary metal production 60.56 52.16 49.73 18.65 0.04 
Non-metallic mineral processes 190.45 93.72 
Mining and quarrying 184.25 50.64 
Wood product manufacturing. 216.69 202.72 
Rubber/plastic product manufacturing 140.57 105.68 
Fabricated metal product manufacturing 51.35 42.51 4.49 
Residential construction 2,245.39 224.54 
Commercial construction 5,380.95 538.l0 
Road construction 2,724.87 272.49 
Other construction 215.70 21.57 
Electrical equipment manufacturing 13.94 9.64 20.45 0.18 3l.55 
ADEQ-perrnitted portable sources 59.00 29.50 282.18 88.93 
Road travel at industrial sites 511.29 227.58 
Industrial Erocesses NEC 136.00 99.l2 8.12 2l.47 14.10 
All industrial ~rocesses: 13,327.74 3,047.62 360.48 129.58 1,724.27 

T~~ical dail~ emissions Qbs/day) 
Source category PM 10 PM2.5 NO, SOx NH3 
Chemical manufacturing 1,442.0 1,16l.5 0.0 2.6 0.9 
Commercial cooking 5,456.3 5,060.1 
Grain handling/processing 125.3 43.0 
Ammonia cold storage 10,73l.2 
Secondary metal production 442.7 386.2 358.8 142.7 0.0 
Non-metallic mineral processes 1,320.7 647.9 
Mining and quarrying 1,266.6 331.9 
Wood product manufacturing. 1,664.3 1,544.3 
Rubber/plastic product manufacturing 950.9 697.0 
Fabricated metal product manufacturing 536.7 459.4 28.8 
Residential construction 14,465.2 1,446.5 
Commercial construction 34,382.4 3,438.2 
Road construction 17,471.4 1,747.1 
Other construction 1,385.5 138.6 
Electrical equipment manufacturing 76.9 53.2 112.4 1.1 193.7 
ADEQ-perrnitted portable sources 492.9 246.5 2,275.7 721.7 
Road travel at industrial sites 3,551.3 1,573.8 
Industrial Erocesses NEC 906.0 681.7 55.4 137.6 79.8 
All industrial processes: 85,937.0 19,656.9 2,802.3 1,005.7 11,034.4 

3.4 Waste treatment and disposal 

3.4.1 On-site incineration 

This section includes emissions from on-site industrial incinerators, primarily bum-off ovens 
used to reclaim electric wire or other materials. Emissions from human and animal crematories 
are addressed in Section 3.5.4. There were no incinerators at residential (e.g., apartment 
complexes) or commercial/institutional facilities (e.g., hospitals, service establishments) in 
operation during 2008. 
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Emissions from on-site incineration were determined from annual emission inventory reports. It 
is assumed that all incinerator emissions are accounted for, since all permitted incinerators 
received surveys in 2008. All surveyed facilities are located within the PM IO nonattainment area, 
thus total emissions for the county and NAA are equal. 

Table 3.4-1. Annual and typical daily emissions from on-site incineration. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 


Geographic area PM10 PM2.5 NOx SOx PM10 PM2.5 NO, SOx 

Maricopa County 0.06 0.04 5.01 0.01 0.7 0.4 38.9 0.1 

PMIONAA 0.06 0.04 5.01 0.01 0.7 0.4 38.9 0.1 


3.4.2 Open burning 

Emissions from controlled open burning are regulated by Maricopa County Air Pollution Control 
Regulations Rule 314 (Open Outdoor Fires), which requires a bum permit for open burning in 
Maricopa County. Bum permits are issued primarily for purposes of agricultural ditch bank and 
fence row burning, tumbleweed burning, land clearance, air curtain destructor burning of trees, 
and fire fighting training. Maricopa County's bum permit data base was used to identify all bum 
permits issued during 2008. A total of 55 permits were issued during the year; however, not all 
permit applications contained the requested information that is needed to calculate emissions. 
Where data were missing, activity data for each permit category was grown from those permits 
that contained the necessary information, as follows: 

.. " .. d total number of permits issued T 1ota actIVIty = L..J actiVIty reporte x ---------=------
number of permits with activity data 


Example: 

Total ditch - . 
. 32 bum permits Issued . 

banklfencerows =541 ,3361mear ft (reported) x .. =787 ,3981mear ft 
22 permIts WIth data 

Reported and estimated activity data for each open burning category are summarized in Table 
3.4-2. Permits issued for firefighting training are addressed Section 3.5.1.2. 

Table 3.4-2. Summary of 2008 Maricopa County burn permit activity. 
Number of Total Estimated total 

Total reported permits with permits annual activity 
Category Unit of measure activity activity data issued level 
Ditchbanklfencerow Linear ft 541,336 22 32 787,398 
Land clearance Acres 564 5 12 1,354 
Air curtain Tons of Material Burned 70* 0 7 70 
Tumbleweeds Piles 14 2 4 28 

* Assumed that air curtain destructors burn 10 tons/day ofbrushltrees/vegetation. 

The above activity data were converted to tons material burned using fuel loading factors from 
AP-42, Table 2.5-5 (US EPA, 1992). The emission and loading factors used are shown in Table 
3.4-3. As a conservative estimate, all particulate matter is presumed to be PM IO (and PM2.s). 
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Table 3.4-3. Emission and fuel loading factors for open burning. 
___E_m--"ic...;ss_io,---n_f_a_ct....:.o_rs_("-Clb,,--s-,-/t....:.o_n....:.b-,-u_rn_e:...;.d;L)___ Fuel loading factor 


Category PM]o PM2•5 NOx SOx NH3 (tons/acre) 

VVeeds, unspecified 15 15 4 N/A N/A 3.2 

Russian Thistle (tumbleweeds) 22 22 4 N/A N/A 0.1 

Orchard crops: Citrus 6 6 4 N/A N/A 1.0 


The following assumptions were made based on previous Maricopa County emission inventory 
and information from MCAQD's open bum program staff: 
• 	 Ditch banks and fence rows in Maricopa County average 7 feet in width and are burned twice 

per year (MCESD, 1999). 
• 	 A pile of tumbleweeds 15 feet in diameter and 5 feet high weighs 200 lbs (MCESD, 1993). 

This is equivalent to the AP-42 fuel loading factor for tumbleweeds (0.1 tons/acre). 
• 	 Air curtain destructors bum between 7-10 tons of material per day (MCAQD, 2006). 

To calculate the annual amount of material burned on ditch banks and fence rows in Maricopa 
County, MCAQD estimated the area burned and then applied AP-42 fuel loading factor. The 
tons of material burned in ditch banks and fence rows in Maricopa County were estimated as 
follows: 

Material burned from 787,398 ft length x 7 ft width x 3.2 tons/acre x 2 times/yr 
ditchbanks and fence rows 43,560 ft2/acre 

809.81 tons/yr 

Activity data for the other categories were similarly converted to derive the total mass of 
material burned using AP-42 fuel loading factors. 

Annual emissions were then calculated by multiplying the amount of material burned by AP-42 
emission factors (listed in Table 3.4--3) for each open burning category. To account for unper
mitted illegal outdoor burning, all calculated emissions estimates were multiplied by a factor of 
2.87, based on complaints received in 2008 reporting suspected open or illegal outside burning in 
the County (158 complaints were received in 2008; thus 158 complaints/55 open bum permits = 

2.87). 

Annual PMlO emissions from = Total material burned x emission factor x unit conversion factor 
ditchbank and fence row burning 

= 809.81 tons x 15 lbs/ton x 1 ton / 2,000 lbs 

= 6.07 tons/yr 

Total annual PMlO emissions Calculated emissions from permit data x unpermitted burning adjustment factor 
including unpermitted burning 

6.07 tons/yr x 2.87 

17.43 tons PMlO/yr 
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burning activity. 

Table 3.4-4. 

Category Ton-equivalents 
Ditchbanklfencerow 809.8 17.45 17.45 4.65 179.0 179.0 47.7 
Land clearance 4,331.5 93.32 93.32 24.89 717.9 717.9 191.4 
Air curtain 70.0 0.60 0.60 0.40 4.6 4.6 3.1 
Tumbleweeds 2.8 0.09 0.09 0.02 0.7 0.7 0.1 
Totals: 111.46 111.46 29.96 902.2 902.2 242.4 

Annual and typical daily emissions from open burning in Maricopa County. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Table 3.4-4 summarizes the 2008 emissions in Maricopa County from each category of open 

It was assumed that open burning occurs 5 days per week (most bum pennits are issued for 
weekdays but pennits may be issued on weekends depending on circumstances). Open burning 
occurs year-round with the exception of ditch bank and fence row burning, which is not allowed 
during the CO season (November through January). 

PMlO typical daily emissions for Maricopa County were derived as follows: 

Typical daily PMIO emissions =annual PM]o emissions (tons/yr) x 2000 lbs/ton 
(burn days/week) x (burn weeks/year) 

Typical daily PM IO emissions from = 17.45 tons/yr x 2000 lbs/ton 
ditchbankl fence row burning 5 days/wk x 39 wks/yr 

= 179.0 lbs PMlO/day 

Table 3.4-4 above summarizes the typical daily emissions for Maricopa County from each open 
burning category. 

Annual and daily emissions for the nonattainment area were calculated by multiplying the 
percentage of agricultural and/or vacant land use within the PMlO nonattainment area by the 
County wide emissions estimates, results are shown in Table 3.4-5. (See Section 1.5.1 for a 
discussion of the land use data used.) Table 3.4-6 summarizes the annual emissions for the PMlO 

nonattainment area. 

Table 3.4-5. Surrogate land use classes and County:NAA activity ratios for burn permit categories. 
Surrogate land 2008 NAA:county 

Category use categories land use ratio 
Ditchbanklfencerow Agriculture 44.14 % 
Land clearance Vacant 21.22 % 
Air curtain Agriculture and vacant 23.91 % 
Tumbleweeds Agriculture and vacant 23.91 % 

Table 3.4-6. Annual and typical daily emissions from open burning in the PM lO NAA. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Category PM10 PM2•S NOx PMIO PM2•S NOx 

Ditchbanklfencerow 7.70 7.70 2.05 79.0 79.0 21.1 
Land clearance 19.81 19.81 5.28 152.4 152.4 40.6 
Air curtain 0.14 0.14 0.10 1.1 1.1 0.7 
Tumbleweeds 0.02 0.02 0.00 0.2 0.2 0.0 
Totals: 27.67 27.67 7.44 232.6 232.6 62.5 
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3.4.3 Landfills 

Emissions from municipal solid waste (MSW) landfills come from uncontrolled landfill gas 
emissions as well as from cover operations and combustion from control measures, such as a 
flare. Total emissions were calculated from annual emissions inventory reports from all landfills 
located within the county; results are shown in Table 3.4--7 below. No landfills were considered 
point sources; thus all MSW landfills are reported here as an area-source activity. 

Table 3.4-7. Annual and typical daily emissions from landf'Ills. 

Geographic area 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Maricopa County 86.21 75.92 24.11 7.57 486.07 425.39 132.93 41.71 
PMIONAA 60.25 50.78 19.47 6.22 342.45 286.57 107.42 34.29 

3.4.4 Publicly owned treatment works (POTWs) 

Emissions from publicly owned treatment works (POTWs) were calculated by multiplying per
capita emission factors (Battye et aI., 1994) by population estimates and per-capita wastewater 
usage estimates of 100 gallons per day per person (Tchobanoglous, 1979), as shown in Table 
3.4--8. Typical daily emissions were calculated by dividing annual emissions by 366 days, as 
activity is assumed to occur uniformly throughout the year. 

Table 3.4-8. NH3 emissions from publicly-owned treatment works (POTWs). 
Annual NH3 Typical daily NH3 

2008 NH3 emission factor emissions emissions 
Geographic area Population (Ibsll 06 gals treated) (tons/yr) (lbs/day) 
Maricopa County 4,279,760 19.0 1,488.07 8,131.5 
PMIONAA 4,297,140 19.0 1,494.12 8,164.6 

3.4.5 Other industrial waste disposal 

Annual area-source emissions from other industrial waste disposal were derived from annual 
emissions reports from permitted facilities. Other industrial waste disposal processes include a 
wide array of industrial activities that are often specific to the permitted facility that reported the 
process. For this reason, it is assumed there are no significant emissions from this category, 
other than those reported by permitted facilities on their annual emissions reports. Typical daily 
emissions were calculated based on operating schedule information provided by the facilities in 
their annual emissions report. Emission estimates are shown in Table 3.4--9 below. 

All facilities that reported area-source emissions from other industrial waste disposal are located 
inside the PMIO nonattainment area, therefore emissions for Maricopa County and the PMIO 
NAA are equal. 

Table 3.4-9. Annual andJypical daily emissions from other industrial waste disposal. 
Annual emissions (tons/yr) Ti'pical daily emissions (lbs/day) 

Geo2raphic area PM10 PM2•5 NO, SOx PM]o PM2•5 NO, SOx 
Maricopa County 32.78 16.93 18.39 50.62 224.1 110.9 101.0 278.2 
PMIONAA 32.78 16.93 18.39 50.62 224.1 110.9 101.0 278.2 
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3.4.6 Summary ofall area-source waste disposal 

Tables 3.4-10 and 3.4-11 provide a summary of annual and typical daily emissions from all 
waste disposal activity, for Maricopa County and the PMlO nonattainment area, respectively. 

Table 3.4-10. Annual and typical daily emissions from all area-source waste disposal for Maricopa County. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Category 
On-site incineration 0.06 0.04 5.01 0.01 0.7 0.4 38.9 0.1 
Open burning 111.46 111.46 29.96 902.2 902.2 242.4 
Landfills 86.21 75.92 24.11 7.57 486.1 425.4 132.9 41.7 
POTWs 1,488.07 8,131.5 
Other 32.78 16.93 18.39 50.62 224.1 110.9 101.0 278.1 
Total: 230.52 204.35 77.47 58.20 1,488.07 1,613.0 1,438.8 515.3 320.0 8,131.5 

Table 3.4-11. Annual and typical daily emissions from all area-source waste di~osal for the PM10 NAA. 
Annual emissions (tons/yr) Typical daily emissionsJlbs/dayt 

Category 
On-site incineration 0.06 0.04 5.01 0.01 0.7 0.4 38.9 0.1 
Open burning 27.67 27.67 7.44 232.62 232.62 62.46 
Landfills 60.25 50.78 19.47 6.22 342.4 286.6 107.4 34.3 
POTWs 1,494.12 8,164.6 
Other 32.78 16.93 18.39 50.62 224.1 110.9 101.0 278.1 
Total: 120.77 95.42 50.30 56.85 1,494.12 799.8 630.5 309.9 312.6 8,164.6 

3.5 Miscellaneous area sources 

3.5.1 Other combustion 

3.5.1.1 UTiltfj1res 

Data on wildfires in 2008 within Maricopa County were obtained from the Arizona State Land 
Department (ASLD) Forestry Division (ASLD, 2009); the Arizona Department of Fire, Building, 
and Life Safety (DFBLS, 2009); and the Federal Fire Occurrence website (FFOW, 2009). 

The ASLD Forestry Division provides for the prevention and suppression of wildfires on state 
and private lands located outside of incorporated municipalities. The wildfire data provided by 
ASLD includes wildfires that occur outside of local fire districts and municipalities on State, 
private, and U.S. Bureau of Land Management (BLM) land in 2008. The ASLD reported 25 
wildfires in 2008 in Maricopa County, encompassing a total of nearly 750 acres. Wildfire data 
provided by ASLD were compared to that data reported in the Geospatial Multi-Agency Coordi
nation Group (GeoMAC) Wildland Fire Support database I and 2008 Incident Status Summary 
reports (ICS-209) to identify wildfires that may have occurred outside of ASLD jurisdiction. 
GeoMAC and ICS-209 reports only include large wildfires, generally fires greater than 100 
acres. Three Maricopa County wildfires were reported in GeoMAC and on ICS-209 reports in 
2008 (USDA, 2008a; USGS, 2008). Two of these fires were included in the ASLD data, one 
fire, the Ethan fire, was not captured in the ASLD data because it occurred on tribal lands. The 
Ethan fire encompassed 6,660 acres. 

I. The GeoMAC, is an internet-based mapping application designed for fire managers to access online maps of current fire locations and 
perimeters in the conterminous 48 States and Alaska. Historical fire data is also housed in the GeoMac database ht1p:llwww.geomac.gov/. 
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The DFBLS coordinates reporting to the National Fire Incident Reporting System (NFIRS) for 
Arizona fire departments. NFIRS is a national reporting system used by fire departments to 
report fires and other incidents to which they respond and to maintain records of these incidents 
in a uniform manner. Twenty-one of thirty-six fire departments in Maricopa County reported 
over 10,000 fires to NFIRS in 2008. This included ten "forest, woods or wildland fires". The 
ten "forest, woods or wildland fires" were analyzed for inclusion in the wildfire emission 
estimates. First, the DFBLS fires were culled for duplicates by comparing the incident dates and 
locations with wildfires reported by ASLD. One DFBLS fire was excluded from combined data
set because it may have been a duplicate already captured in the ASLD data. Because only four 
of the ten DFBLS fires included acreage, an average number of acres burned per fire (= 1.05 
acres) were determined from the fires with reported acreage. This average number of acres 
burned was then applied to the fires with no reported acreage. 

The Federal Fire Occurrence Website is an official government website that provides users with 
the ability to query, research and download wildland fire occurrence data. The data available 
through this website contains over 548,000 fire records collected by Federal land management 
agencies for fires that occurred from 1980 through 2008 in the United States. The 2008 data for 
Maricopa County included eighty-one fires. The federal wildland fire occurrence data were 
culled for duplicates by comparing the incident names, dates and locations with wildfires 
reported by ASLD and DFBLS. Thirteen fires were excluded from the combined dataset as they 
appeared to be duplicates already captured in either the ASLD or DFBLS data and seven fires 
contained no acreage data. The final 2008 dataset listed 96 fires encompassing over 7,400 acres. 
Table 3.5-1 summarizes fire data obtained from each data source. 

Table 3.5-1. Sources and input data used to estimate emissions from fires in Maricopa County. 
Number of Total 

Data Source Fires in 2008 Acreage 
Arizona State Land Department (ASLD) 25 747.25 
Arizona Department of Fire, Building, and Life Safety (DFBLS) 9 9.45 
Federal Fire Occurrence website (FFOW) 61 16.79 
ICS-209 1 6,660.00 
Total: 96 7,433.49 

Estimates for fuel loading rates were assigned using fuel model codes from the National Fire 
Danger Rating System (NFDRS) and a table of fuel loading values for NFDRS fuel model 
categories (WGAlWRAP, 2005). The department used the NFDRS Fuel Model map in ArcGIS 
to identify NFDRS fuel types for fires with latitude and longitude data. 

Table 3.5-2. NFDRS fuel model categories and fuel loading factors for 2008 Maricopa County wildfires. 
Fuel Loading Factor 

NFDRS Model Category 2008 Fires Total Acreage (tons/acre) 
Agriculture* 33 744.05 4.5 
California chaparral 1 0.01 19.5 
Barren* 2 0.4 0.5 
Pine-grass savanna 1 0.01 4.7 
Intermediate brush 17 2.87 15.0 
Sagebrush grass 42 6,686.15 4.5 
Total 96 7,433.49 

* "Agriculture" and "barren" NFDRS model descriptions were not included in WGNWRAP 2002 fuel loading values for NFDRS fuel model 
categories. Therefore, it was assumed that "Agriculture" is similar to "sagebrush grass" and "Barren" is similar to "western grasses (annual) and 
fuel loadings were assigned accordingly. 
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Estimates of the material burned were derived by multiplying the number of acres burned for 
each category by the applicable fuel loading factor. Table 3.5-3 shows the number of wildfires 
and acres burned within both Maricopa County and the PMIO nonattainment area during 2008, as 
well as estimates of total material burned. 

Table 3.5-3. Summary of data on fire occurrence, total acres burned, and total material burned in 2008. 
Total Acres Material Burned 

Geographic Area No. of Fires Burned (tons) 
Maricopa County 96 7,433 33,479 
PMIONAA 55 6,699 30,147 

The prescribed-fire emission factors listed in Table 3.5--4 were obtained from the Western 
Regional Air Partnership's (WRAP) 2002 Fire Emission Inventory (WGAIWRAP, 2005). 

Table 3.5-4. Summary of emission factors for prescribed fire. 
SOx 

WRAP Emission Factors for WildfIres and 
Prescribed Broadcast Burning (lbs/ton) 28.1 24.1 6.2 1.7 1.3 

Source: WGNWRAP, 2005 

Annual emissions from wildfires for each geographic area were calculated as follows: 

Annual PM10 emissions from = material burned x emission factor (lbs/ton) 
wildfIres in Maricopa County 2,000 lbs/ton 

= 33,479 tons of material burned x 28.1 lbs PMIOi'ton 
2,000 lbs/ton 

= 470.38 tons PMlO/yr 

The majority of fire data included fire locations in latitude and longitude. For those fires without 
longitude and latitude, the fire location address was used to determine latitude and longitude. 
This latitude and longitude data was used to determine the number of acres burned inside of the 
non attainment areas. Fifty-five wildfires occurred within the PMIO nonattainment area, resulting 
in nearly 6,700 acres burned. The largest fire within the PMIO non attainment area was the Ethan 
fire which occurred in July 2008 and resulted in more than 6,600 acres burned. 

Annual emissions from wildfires within the nonattainment area were calculated in the same 
method as Maricopa County annual emissions. 

Table 3.5-5. Annual emissions from wildfIres in Maricopa County and the PM IO NAA. 
Annual emissions (tons/yr) 

Geographic Area 
Maricopa County 470.39 403.43 103.79 28.46 21.76 
PM10NAA 423.56 363.27 93.46 25.62 19.60 

Average daily emissions were estimated by dividing annual emissions by the number of bum 
days in 2008. There were 150 bum days in Maricopa County and 90 bum days in the PMIO 
nonattainment area in 2008; thus: 

Average daily PM 10 emissions from 470.39 tons PMlO/yr x 2,000lbs/ton 
wildfIres in Maricopa County 150 days/yr 

= 6,271.8 Ibs PMlO/day 
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Table 3.5--6. Average daily emissions from wildfires in Maricopa County and the PMlO NAA. 
Number of Average daily emissions (lbs/day) 

Geographic Area Burn Days PMlO PM2•5 NOx SOx 
Maricopa County 150 6,271.8 5,379.0 1,383.8 379.4 290.2 
PMJoNAA 90 9,412.5 8,072.7 2,076.8 569.4 435.5 

3.5.1.2 Prescribedfires 

Prescribed fires data were obtained from the U. S. Forest Service (USFS, 2009). The USFS 
reported that six prescribed fires occurred in Maricopa County in 2008. Twenty-nine acres of 
piled fuels were burned. Four of six prescribed fires occurred inside the PMlO nonattainment 
area. Because all 2008 prescribed fires were piled fuels, material burned was derived by 
multiplying the number of acres burned by tons of piles per acre for each fire. The data provided 
by the USFS, the resulting material burned for each fire, and whether the fire occurred within the 
nonattainment area are shown below in Table 3.5-7. 

Table 3.5-7. Summary of data used to estimate emissions from prescribed fires. 
Burn Burn Acres Tons of Material 

Burn Date Number Location Treated Piles/ Acre Burned (tons) Within NAA? 
0111312008 TNF0106 T6N,R7E,S28 3 1 3 Yes 
03/13/2008 TNF0106P T6N,R7E,S28 3 3 9 Yes 
0410412008 TNF0302 T3N,R7E,S34 2 5 10 Yes 
04/09/2008 TNF0302 T3N,R8E,S28 5 5 25 No 
09125/2008 TNF0302 T3N,R8E,S31 10 5 50 No 
1110612008 TNF0302 T2N,R7E,SI8 6 5 30 Yes 

29 24 127 

Prescribed fire emission factors for "piled fuels" were obtained from the Western Regional Air 
Partnership's (WRAP) 2002 Fire Emission Inventory (WGA/WRAP, 2005). The emission 
factors are listed below in Table 3.5-8. 

Table 3.5-8. Emission factors for prescribed fires. 
Emission factors (lbs/ton burned) 

Type of fire PM10 PM2•5 NOx SOx NH3 
Prescribed fIre (piled fuels) 8.0 8.0 6.2 1.7 0.5 
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Annual emissions from prescribed fires in Maricopa County were calculated as follows. 

Annual PM 10 emissions = material burned (tons/acre) x emission factor (lbs/ton) 
from prescribed fires 2,000 lbs/ton 
in Maricopa County 

= 127 tons/acres x 8.0 lbs/ton 
2,000 lbs/ton 

= 0.508 tons PMIO/yr 

It was assumed that each prescribed fire lasted one day. Thus, daily emissions from prescribed 
fires were determined by dividing the annual emissions (converted to lbs/yr) by the number of 
bum days. Because six prescribed fires occurred in Maricopa County in 2008, it was assumed 
that there were 6 bum days in 2008. 

Typical daily PM IO emissions = annual PMIO emissions (lbs) from prescribed fires 
Number ofburn days 

1,016lbs PMIO 
6 burn days 

= 169.3 lbs PMIO/day 

Since the prescribed fire data provided by USFS (2009) included bum location, GIS was used to 
determine the fires that burned inside the nonattainment area. Fifty-two of the one-hundred 
twenty-seven acres burned were within the nonattainment area. Thus, annual emissions from 
prescribed fires for the nonattainment area were determined using the formula shown above with 
the material burned within the nonattainment area. Results are shown in Table 3.5-9 below. 

Table 3.5-9. Annual and typical daily emission from prescribed fire in Maricopa County and the PM)o NAA. 
Annual emissions (tons/yr) Typical daily emission (lbs/day) 

Geographic Area 
Maricopa County 0.51 0.51 0.39 0.11 0.03 169.3 169.3 131.2 36.0 10.6 
PMIONAA 0.21 0.21 0.16 0.04 0.01 104.0 104.0 80.6 22.1 6.5 

3.5.1.3 Structure fires 

2008 structure fire data were from the Arizona Department of Fire, Building, and Life Safety 
(DFBLS; DFBLS, 2009). The DFBLS coordinates reporting to the National Fire Incident 
Reporting System (NFIRS) for Arizona fire departments. The NFIRS is a national reporting 
system used by fire departments to report fires and other incidents to which they respond and to 
maintain records of these incidents in a uniform manner. Twenty-one ofthirty-six fire depart
ments in Maricopa County reported over 10,000 fires to NFIRS in 2008. This included nearly 
2,150 reported structure fires. Because the DFBLS data only included data reported by twenty
one of thirty-six fire departments in Maricopa County, the number of structure fires reported 
were scaled up to the entire inventory area based on population. The most recent population 
estimates for Maricopa County were used to scale up the number of structure fires (ADC, 2008). 
Seven open bum permits were issued in 2008 for fire training; these were included in the total 
number of estimated structure fires for 2008. It was estimated that 2,422 structure fires occurred 
in Maricopa County in 2008. 
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Estimates of the material burned in a structure fire were determined by multiplying the number 
of structure fires by a fuel loading factor of 1.15 tons of material per fire, which factors in the 
estimated percentage of structural loss and content loss (US EPA, 200 1 c). The amount (tons) of 
material burned was estimated as follows: 

Material burned in structure fires (tons/yr) = 2,422 fires/yr x 1.15 tons/fire 

=2,785 tons material burned/yr 

Table 3.5--10. Material burned, emission and fuel loading factors for structure fires. 
Estimated number Fuel loading Material burned _____E_Dll_·_ss_io.;...n_fa--'c_to_r_s--"O_b_s;..../t..;..on-<)'--____ 
of structure fires factor (tons/fire) (tons) PM10 PM2•s* NOx SOx 

2,422 1.15 2,785 10.8 10.8 1.4 n/a n/a 
* All PM10 is assumed to be PM2.5• 

Annual emissions were then calculated by multiplying the amount of material burned by the 
emission factors listed in Table 3.5-10 (from US EPA, 2001c), as follows: 

Annual PM IO emissions from = Quantity of material burned x emission factor x unit conversion factor 
structure fires in Maricopa County 

= 2,785 tons x 10.8 Ibs/ton x (1 ton/2,000 Ibs) 

= 15.04 tons PMlO/yr 

Annual emissions for the PMlO nonattainment area were derived by multiplying Maricopa 

County annual emissions by the percentage of total residential population within the PM lO non

attainment area (100.41 %), as shown in the example below. See Section 1.5.2 for a discussion of 

the population data used. 


Annual PM 10 emissions Annual PM IO emissions x Percentage residential population within the NAA 
within the PM IO NAA for Maricopa County 

15.04 tons/yr x 100.41% 

15.10 tons PMIO/yr 

Typical daily emissions for both Maricopa County and the PMlO nonattainment area were cal
culated by dividing annual emissions by 366, as activity is assumed to take place 7 days a week. 
Typical daily emissions for Maricopa County were derived using the following formula: 

Typical daily PM 10 emissions = annual PMIO emissions (lbs) 
from structure fires 366 days/yr 

30,0801bs 
366 

82.2 lbs/day 

Table 3.5--11. Annual and typical daily emissions from structure fires in Maricopa County and the NAA. 
Annual emissions (tons/yr) Typical daily emissions Obs/day) 

Geographic area 
Maricopa County 15.04 15.04 1.95 82.2 82.2 10.7 

PM IO NAA 15.10 15.10 1.96 82.5 82.5 10.7 
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3.5.1.4 Vehicle fires 

2008 vehicle fire data were from the Arizona Department of Fire, Building, and Life Safety 
(DFBLS) (DFBLS, 2009). The DFBLS coordinates reporting to the National Fire Incident 
Reporting System (NFIRS) for Arizona fire department. NFIRS is a national reporting system 
used by fire departments to report fires and other incidents to which they respond and to maintain 
records of these incidents in a uniform manner. Twenty-one of thirty-six fire departments in 
Maricopa County reported over 10,000 fires to NFIRS in 2008. This included over 2,100 
reported vehicle fires. Because the DFBLS data only included data reported by twenty-one of 
thirty-six fire departments in Maricopa County, the number of vehicle fires reported were scaled 
up to the entire inventory area based on population. The most recent population estimates for 
Maricopa County were used to scale up the number of vehicle fires (ADC, 2008). It was 
estimated that 2,403 vehicle fires occurred in Maricopa County in 2008. 

Annual emissions from vehicle fires were calculated by first multiplying the number of vehicle 
fires by a fuel loading factor ofper vehicle fire to estimate the annual amount of material burned 
in vehicle fires (US EPA, 2000). The amount of annual material burned in vehicle fires is then 
multiplied by emission factors for open burning of automobile components from AP-42 as listed 
in table 3.5-12 (US EPA, 1992). 

Annual PM IO emissions = annual number x fuel loading factor x emission factor x unit conversion factor 
from vehicle fIres ofvehicle fires 

2,403 x 0.25 tons/vehicle x 100 lbs/ton x (l ton / 2,000 lbs) 

30.04 tons PMIO/yr 

Table 3.5-12. Estimated material burned, fuel loading factors, and emission factors for vehicle fires. 
Vehicle fires Fuel loading Material Emission factors (lbs/ton) 

reported factor (tons/fire) burned (tons) PMlO PM2•s* NOx SOx NH3 
2,403 0.25 600.75 100 100 4 n/a n/a 

• All PM,o is assumed to be PM,.,. 

Annual emissions for the PMIO nonattainment area were derived by multiplying Maricopa 
County annual emissions by the percentage of total residential population within the PMIO non
attainment area (100.41 %). See Section 1.5.1 for a discussion of the population data used. 

Annual PMIO emissions = annual PMIO emissions x percentage of total residential population 
from vehicle fires in the for Maricopa County within the PM IO NAA 
PMIONAA 

= 30.04 tons/yr x 100.41% 
= 30.16 tons/yr 

It is assumed that vehicle fires occur evenly throughout the year. Thus, typical daily emissions 
were derived by dividing the Maricopa County and nonattainment area annual emissions by 366 
days/year. The results are shown in Table 3.5-13 below. 

Table 3.5-13. Annual and typical daily emissions from vehicle fires. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geo2raphic area 
Maricopa County 30.04 30.04 1.20 164.1 164.1 6.6 

PMIONAA 30.16 30.16 1.21 164.8 164.8 6.6 
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3.5.1.5 Engine testing 

Annual emissions from engine testing facilities were derived from annual emission reports from 
permitted sources that were not considered point sources in this inventory. It was assumed that 
there were no significant unpermitted sources within Maricopa County. Typical daily emissions 
were calculated based on operating schedule information provided in the facilities' annual emis
sion reports. 

Since all facilities considered in this section are located within the PM lO nonattainment area, total 
emission values for the county and the PMlO NAA are equal. Results are shown in Table 3.5-14. 

Table 3.5-14. Annual and typical daily emissions from engine testing. 

Geographic area 
Annual emissions (tons/yr) Typical daily emissions Obs/day) 

Maricopa County 0.18 0.17 6.74 2.49 1.3 1.2 50.5 19.0 

PMIONAA 0.18 0.17 6.74 2.49 1.3 1.2 50.5 19.0 


3.5.2 Agricultural activities 

3.5.2.1 Tilling 

Tillage emissions were estimated using the tillage emission factor equation and Maricopa County 
specific soil silt content for agricultural land (URS and ERG, 2001). The majority ofplanted 
acres were obtained from the 2008 Arizona Agricultural Statistics Bulletin (AASS, 2009). 
Planted acres for potatoes and sorghum for grain were obtained from the USDA National Agri
cultural Statistics Service for 2008 (USDA, 2008b) and vegetables and citrus acreage were 
obtained from the 2007 Census of Agriculture (USDA, 2007a). Crop-specific annual land prepar
ation operations data were obtained from the Technical Support Document for Quantification of 
Agricultural Best Management Practices (URS and ERG, 2001). The agricultural tillage emis
sion factor was calculated as follows: 

EF = k (4.8) SO.6 

where: 
EF = Agricultural emission tillage factor (lbs PMlO/acre-pass) 
k = Particle size multiplier (value of 0.15 for PMlO) 
s = Silt content of soil (%) = 35.2% (URS and ERG, 2001) 

Thus: EF = 0.15 x 4.8 x (35.2)°·6 

= 6.10 lbs PMlO/acre-pass 
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Annual PMlO emissions from agricultural tillage were calculated for each crop category using the 
following equation (URS and ERG, 2001; Pollack et ai., 2003): 

Tillagecrop = EF x APcrop x Acrop 

where: 
Tillagecrop = Annual PM lO emissions from tilling each crop type (lbs) 
EF Tillage emission factor (lbs PMIO/acre-pass) 
APcrop Number of tillage passes per crop (passes) 
ACrop Total number of tilled acres for each crop type (acres) 

For example, annual PMlO emissions from cotton tilling were calculated using: 

EF 6.10 lbs PMlO/acre-pass 

APcot/on 8.8 tillage passes for a cotton crop 

APco/ton 19,300 acres cotton 


Thus: 
Tillagecollon = 6.10 x 8.8 x 19,300 

1,036,024 lbs/yr 

518.01 tons/yr 

Table 3.5-15lists crop types and acreage; typical number ofland preparation operations and 
acre-passes; and annual uncontrolled PMlO emissions from agricultural tillage for Maricopa 
County. 

Table 3.5-15. 2008 crop acreage, activity, and annual uncontrolled PM]o emissions in Maricopa County. 
No. of land 

Acres preparation Annual uncontrolled 

Crop Planted operations/yr Acre-passes PMJO emissions {tons/yr} 

Cotton 19,300 8.8 169,978 518.43 

Com 11,500 7.3 84,180 256.75 

Wheat 30,500 3.1 93,488 285.14 

Barley 10,100 2.1 20,856 63.61 

Alfalfa (stand establishment)l 21,875 5.1 110,469 336.93 

Potatoes 1,400 10.6 14,805 45.16 

Sorghum for grain 16,500 3.1 50,575 154.25 

Vegetables2 16,072 14.0 224,888 685.91 

Citrus3 425 5.0 2,124 6.48 

Totals: 127,672 2,352.66 


1. 	 Alfalfa is a multi-year crop and alfalfa stand establishment is assumed to occur once every 4 years to approximately 25% of the total alfalfa 
acreage (URS and ERG, 2001). 

2. 	 Including melons, not including potatoes. 
3. 	 15 to 20% of citrus orchard acreage is non-bearing in a given year (URS and ERG, 200 I); therefore, tillage is assumed to occur in 20% of the 

reported harvested acreage. 

In November 2007, the agricultural PMlO general permit (Arizona Administrative Code RI8-2
610 and R18-2-611) was expanded to apply to commercial farming practices within the 
Maricopa County portion of Area A. Previously this rule only applied to the Maricopa County 
PMlO NAA. The agricultural PMlO general permit revisions also resulted in the requirement for 
commercial farmers to implement six agricultural best management practices (BMP) (up from 3 
BMPs) to control PMlO emissions generated from tillage and harvest, non-cropland, and 
cropland. Because no data is available on the additional BMPs being implemented, MCAQD 
used the net control efficiencies from the implementation of agricultural BMPs developed by 
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URS and ERG (2001) in the Technical Support Documentfor Quantification ofAgricultural 
BMPs. URS and ERG quantified three BMPs for tillage: I) combining tractor operations, 2) 
limited activity during high-wind events, and 3) multi-year crops. URS and ERG (200 I) derived 
net control efficiencies by multiplying mid-point BMP control efficiency by a compliance factor 
and a relevancy factor for applicable crops. MCAQD has used the same mid-point BMP control 
efficiency and relevancy factor with a revised compliance factor of 55% (from 80%). The 
revised compliance factor was derived based on latest EPA rule effectiveness guidance (US 
EPA, 2005) which eliminates use of the 80% default rule effectiveness value. (Rule effectiveness 
calculations for agricultural activities are included as Appendix 3). To estimate controlled tillage 
emissions from agricultural operations taking place within the Maricopa County portion of Area 
A, the mid-point net control efficiency for each BMP were applied to 63.09% (the percent of 
agricultural land in the Maricopa County portion of Area A) of the uncontrolled annual 
emissions (MAG, 2009) as follows: 

Controlled annual Annual uncontrolled x (100% - mid-point net x % agricultural land 
tillagecrop emissions PM IO emissions control efficiencycrop) in the Area A 

Controlled annual 518.01tonsPMIO/yr x (100%-22.8%) x 63.09% 
tillagecotton emissions 

252.30 tons PM,o/yr 

The uncontrolled portion of tillage emissions from agricultural operations taking place outside 
Area A but within Maricopa County were estimated by multiplying the uncontrolled annual 
PM IO emissions by the percentage of agricultural land located within Maricopa County but 
outside ofArea A (100% - 63.09%) as follows: 

Uncontrolled annual Uncontrolled annual x 36.91 % 
tillagecrop emissions PM IO emissions 

518.01 tons PM10iyr x 36.91% 
191.20 tons PM10iyr 

Controlled and uncontrolled emissions were then summed to estimate total annual PM lO emis
sions from agricultural tillage in Maricopa County. Annual PM2.5 emissions from agricultural 
tillage were calculated by multiplying the annual PM IO emissions by a conversion factor of 0.15 
(WRAP,2006b). Annual PM IO and PM2.5 emissions from agricultural tillage in Maricopa 
County and Area A are shown in Table 3.5-16. 
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Table 3.5-16. Annual emissions from agricultural tillage in Maricopa County and Area A (tons/yr). 
Net Outside 

control Area A Area A Maricopa Co. (Area 
efficiency (controlled) (uncontrolled) A + outside Area A) 

Crop (%) PM10 PM2•5 PM10 PM 10 PM2•5 

Cotton 22.8% 252.36 37.85 191.35 443.72 66.56 
Com 22.8% 124.98 18.75 94.77 219.75 32.96 
Wheat 22.8% 138.80 20.82 105.24 244.04 36.61 
Barley 22.8% 30.96 4.64 23.48 54.44 8.17 
Alfalfa (stand establishment) 13.8% 183.23 27.49 124.36 307.60 46.14 
Potatoes 16.8% 21.98 3.30 16.67 38.65 5.80 
Sorghum for grain 22.8% 75.09 11.26 56.94 132.02 19.80 
Vegetables 16.8% 359.82 53.97 253.17 612.99 91.95 
Citrus 16.8% 3.40 0.51 2.39 5.79 0.87 
Totals: 1,190.63 178.59 868.37 2,059.00 308.85 

*Includes melons, excludes potatoes. 

Annual PM IO emissions from agricultural tillage in the PM IO NAA were calculated in the same 
manner as the annual PMlO emissions for the Maricopa County portion of Area A; the only dif
ference being the percent of agricultural land located within the Maricopa County PMlO NAA is 
44.14% (rather than 63.09% for Area A). Results are shown in Table 3.5-17. 

Table 3.5-17. Annual emissions from agricultural tillage in the PM10 NAA (tons/yr). 
Net Control Fraction of PM10 NAA 
Efficiency Ag Land in annual emissions 

Crop (%) PM IO NAA PM 10 PM2•5 

Cotton 22.8% 44.14% 176.56 26.48 
Com 22.8% 44.14% 87.44 13.12 
Wheat 22.8% 44.14% 97.11 14.57 
Barley 22.8% 44.14% 21.66 3.25 
Alfalfa (stand establishment) 13.8% 44.14% 128.20 19.23 
Potatoes 16.8% 44.14% 16.57 2.49 
Sorghum for grain 22.8% 44.14% 52.53 7.88 
Vegetables 16.8% 44.14% 251.75 37.76 
Citrus 16.8% 44.14% 2.38 0.36 
Totals: 834.20 125.13 

Typical daily emissions for Maricopa County, Area A, and the PMlO NAA were calculated by 
dividing the annual emissions by estimated days per year of tillage operation by crop. The 
number of days oftillage operations was estimated using the calendar of tillage operations by 
crop in the Technical Support Document for Quantification of Agricultural BMPs (URS and 
ERG, 2001) and assuming tillage activities occur 7 days per week during the months of tillage 
operations. Results are shown in Table 3.5-18. The calendar of tillage operations did not 
include months of tillage operations for citrus, thus, a conservative estimate of three (3) months 
per year was assumed. 
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T able 3.5-18. Controlled typical daily emissions from tilla~e (in lbs/da ). 
Tillage Tillage Maricopa County Area A PM)oNAA

operations) operations 
Crop (months/yr) (days/yr) PM)o PM2.5 PM 11J PM2•5 PM)o PM2.5 

Cotton 12 364 2,438.0 365.7 1,386.6 208.0 970.1 145.5 
Com 5 152 2,897.8 434.7 1,648.1 247.2 1,153.1 173.0 
Wheat 8 243 2,01l.3 301.7 1,143.9 171.6 800.3 120.1 
Barley 8 243 448.7 67.3 255.2 38.3 178.6 26.8 
Alfalfa (stand 
establishment) 3 91 6,760.3 1,014.1 4,027.1 604.1 2,817.5 422.6 
Potatoes 6 182 424.7 63.7 241.6 36.2 182.1 27.3 
Sorghum for grain 8 243 1,088.1 163.2 618.9 92.8 433.0 64.9 
Vegetables 6 182 6,736.2 1,010.4 3,954.1 593.1 2,766.4 415.0 
Citrus 3 91 127.2 19.1 37.3 5.6 26.1 3.9 

Totals: 22,932.4 3,439.9 13,312.8 1,996.9 9,327.3 1,399.1 
I Source: URS and ERG (2001), Table 3-2, p. 3-5. 

3.5.2.2 Harvesting 

Harvest emissions were estimated using crop-specific emission factors (CARB, 2003). The 
majority of harvest acres were obtained from the 2008 Arizona Agricultural Statistics Bulletin 
(AASS,2009). Harvest acres for potatoes were obtained from the USDA National Agricultural 
Statistics Service for 2008 (USDA, 2008b) and vegetables and citrus were obtained from the 
2007 Census of Agriculture (USDA, 2007a). Table 3.5-19 lists the crop types, acres harvested 
and associated PMIO emission factors used to calculate emissions from agricultural harvesting. 

Table 3.5-19. Maricopa County harvested acres and emission factors. 
PM IO emission 2008 


Crop factor (lb/acre-yr) Acreage 

Cotton 3.4 18,800 

Wheat 5.8 30,100 

Barley 5.8 9,900 

Alfalfa Hay 0.0 83,000 

Other Hay 1.68 4,500 

Com 1.68 700 

Sorghum for Grain** 5.8 2,200 

Potatoes 2.7 1,400 

Vegetables * 0.08 16,072 

Citrus 0.08 2,124 

Total 168,796 


*Includes melons, exclude potatoes. 

** Assumed same emission factor, control efficiency, and number ofharvest days per year as wheat and barley. 


Annual PMIO emissions from agricultural harvesting were calculated using the following 
equation: 

Uncontrolled annual = EFxAcropxton / 2,000 lb 

harvestcrop emissions 


where: 

harvestcrop = harvest emissions for each crop type (tons PMIO/yr) 

EFcrop = harvest emission factor (lbs PMIO/acre) 

Acrop = number of harvested acres for each crop type per year 


Example: 
EFCotton = 3.4 lbs PMlO/acre for cotton 
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ACotlon = 18,800 acres of cotton 

Uncontrolled annual = 3.4 lbs PM Io/acre x18,800 acres x 1 ton/2,000 lbs 
Harvestcotton Emissions = 31.96 tons PM I o/yr 

In November 2007, the agricultural PMIO general permit program (Arizona Administrative Code 
R18-2-610 and 611) was expanded to apply to commercial farming practices within the 
Maricopa County portion of Area A. (Previously this requirement had only applied to the 
Maricopa County PMIO NAA.) The agricultural PMIO general permit revisions also resulted in 
the requirement for commercial farmers to implement six agricultural best management practices 
(BMP) (up from 3 BMPs) to control PMIO emissions generated from tillage and harvest, non
cropland, and cropland. Because no data is available on the additional BMPs being 
implemented, MCAQD used the net control efficiencies from the implementation of agricultural 
BMPs developed by URS and ERG (2001) in the Technical Support Document/or 
Quantification 0/Agricultural BMPs. DRS and ERG quantified two BMPs for harvesting: 1) 
combining tractor operations, and 2) reduced harvest activity. DRS and ERG (2001) derived net 
control efficiencies by multiplying mid-point BMP control efficiency by a compliance factor and 
a relevancy factor for applicable crops. MCAQD has used the same mid-point BMP control 
efficiency and relevancy factor with a revised compliance factor of 55% (from 80%). The 
revised compliance factor was derived based on latest EPA rule effectiveness guidance (US 
EPA, 2005) which eliminates use of the 80% default rule effectiveness value. (Rule effectiveness 
calculations for agricultural activities are included as Appendix 3). To estimate controlled 
harvest emissions from agricultural operations taking place within the Maricopa County portion 
ofArea A, the mid-point net control efficiency for each BMP were applied to 63.09% of the 
uncontrolled annual emissions (the percent of agricultural land in the Maricopa County portion 
ofArea A) (MAG, 2009) as follows: 

Controlled annual annual uncontrolled x (100% - mid-point net x % agricultural land 
harvestcrop emissions PM IO emissions control efficiencycrop) in the Maricopa Co. 

portion of Area A 
Controlled annual 
harvestcotton emissions 
from within the Maricopa = 31.96 tons PMlO/yr x(lOO%-25.6%) x 63.09% 
Co. portion of Area A 

= 15.01 tons PM10/yr 

The uncontrolled portion of harvest emissions from agricultural operations outside the Maricopa 
County portion of Area A but within Maricopa County were estimated by multiplying the 
uncontrolled annual PMIO emissions by the percent of agricultural land located within Maricopa 
County but outside of the Area A (l00% - 63.09%) as follows: 

Uncontrolled annual Uncontrolled PM IO x 36.91% 

Harvestcotton emission emissions 

from outside the Maricopa 

Co. portion of Area A 31.96tonsPMlO/yr x 36.91% 


11.80 tons PMIO/yr 

The total controlled and uncontrolled annual emissions were then summed to estimate total 
annual PMIO emissions from agricultural harvesting in Maricopa County as follows: 
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Total annual harveSl:couon Uncontrolled annual + Controlled annual 
emissions for Maricopa harvesteotton emissions harvestcotlOn emissions 
County from outside Area A from within the Maricopa Co. portion of Area A 

11.80 + 15.01 

26.81 tons PMJO/yr 

Annual PM2.5 emissions from agricultural harvesting were calculated by multiplying the annual 
PMIO emissions by a conversion factor of 0.15 (WRAP, 2006c). Annual PMIO and PM2.5 

emissions from harvesting in Maricopa Co. and Area A are shown in Table 3.5-20. 

Table 3.5-20. Annual emissions from harvesting in Maricopa County and Area A (in tons/yr). 
Net Maricopa Outside Area 

control Co. Area A A Maricopa Co. (Area 
Crop efficiency Uncontrolled (controlled) (uncontrolled) A + outside Area A) 

(%) PM10 PM10 PM2•5 PMlO PMlO PM2•S 

Cotton 25.5% 31.96 15.02 2.25 11.80 26.81 4.02 

Wheat 23.5% 87.29 42.15 6.32 32.22 74.37 11.16 
Barley 23.5% 28.71 13.86 2.08 10.60 24.46 3.67 
Alfalfa Hay 27.6% 0.00 0.00 0.00 0.00 0.00 0.00 
Other Hay 27.6% 3.78 1.73 0.26 1.40 3.12 0.47 

Com 23.5% 0.59 0.28 0.04 0.22 0.50 0.08 
Sorghum for Grain** 23.5% 6.38 3.08 0.46 2.35 5.44 0.82 
Potatoes 23.5% 1.89 0.91 0.14 0.70 1.61 0.24 

Vegetables* 23.5% 0.64 0.31 0.05 0.24 0.55 0.08 

Citrus 23.5% 0.08 0.04 0.01 0.03 0.07 O.ot 
Total 161.33 77.39 11.61 59.54 136.93 20.54 

*Includes melons, excludes potatoes. 

** Assumed same emission factor, control efficiency, and number ofharvest days per year as wheat and barley. 


Annual PMIO emissions from agriculhlral harvesting in the PMIO NAA were calculated in the 
same manner as the annual PMIO emissions for the Maricopa County portion of Area A. The 
only difference being the percent of agricultural land located within the Maricopa County PMIO 
NAA is 44.14% (rather than 63.09% for Area A). Results are shown in Table 3.5-21. 

Table 3.5-21. Annual emissions from harvesting in the PM IO NAA (tonslyr). 

Net control Fraction of PM10NAA 
Crop efficiency Ag land in (controlled) 

(%) PMlONAA PMJO PM2•5 

Cotton 25.5% 44.1% 10.51 1.58 

Wheat 23.5% 44.1% 29.49 4.42 

Barley 23.5% 44.1% 9.70 1.45 

Alfalfa Hay 27.6% 44.1% 0.00 0.00 
Other Hay 27.6% 44.1% 1.21 0.18 

Com 23.5% 44.1% 0.20 0.03 

Sorghum for Grain** 23.5% 44.1% 2.16 0.32 

Potatoes 23.5% 44.1% 0.64 0.10 

Vegetab1es* 23.5% 44.1% 0.22 0.03 

Citrus 23.5% 44.1% 0.03 0.00 
Total 54.14 8.12 

*Includes melons, excludes potatoes. 
** Assumed same emission factor, control efficiency, and number of harvest days per year as wheat and barley. 
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Typical daily emissions for Maricopa County, Area A, and the PM IO NAA were calculated by 
dividing the annual emissions by the number of harvest days per year and multiplying the result 
by 2000 lbslton (DRS and ERG, 2001). Because acres harvested were not reported for 
individual vegetables and citrus fruit, an average number of harvest days per year were used for 
vegetables and citrus (116 and 188 harvest days per year, respectively). Results are shown in 
Table 3.5-22. 

Table 3.5-22. Typical daily emissions from harvestin~ by crop (in lbs/day). 
Maricopa County Area A PM10NAAHarvest 

Crop 	 days/yr PM10 PM2•S PM10 PM2•S PM10 PM2•S 

Cotton 	 143 375.0 56.2 210.0 31.5 146.9 22.0 

Wheat 	 60 2,479.0 371.8 1,405.1 210.8 983.0 147.5 

Barley 	 60 815.3 122.3 462.2 69.3 323.3 48.5 

Alfalfa Hay 294 0.0 0.0 0.0 0.0 0.0 0.0 
Other Hay 	 294 21.2 3.2 11.7 1.8 8.2 1.2 

Com 	 91 11.0 1.7 6.2 0.9 4.4 0.7 

Sorghum for Grain** 60 181.2 27.2 102.7 15.4 71.8 10.8 

Potatoes 	 70 46.0 6.9 26.1 3.9 18.2 2.7 

Vegetables* 116 9.4 1.4 5.3 0.8 3.7 0.6 

Citrus 	 188 0.8 0.1 0.4 0.1 0.3 0.0 
Total 3,938.9 590.8 2,229.9 334.5 1,560.0 234.0 

*Includes melons, excludes potatoes. 
** Assumed same emission factor, control efficiency, and number ofharvest days per year as wheat and barley. 

3.5.2.3 Travel on unpaved agricultural roads 

Resuspended PM IO emissions from travel on unpaved agricultural roads were estimated using an 
unpaved road emission factor derived from AP-42 13.2.2 (US EPA, 2006b). The unpaved road 
emission factor equation is shown below: 

Unpaved road emission factor (EF) (lbNMT) = k (s/12t (W/3)b 

where: 

s = surface material silt content = 11.90% (MAG, 2000) 

W = mean vehicle weight (tons) = 2.80 (URS and ERG, 2001) 

k 1.5 (PMIO constant; US EPA, 2006b) 

a 0.9 (PMIO constant; US EPA, 2006b) 

b 0.45 (PMIO constant; US EPA, 2006b) 


Unpaved road emission factor (lbNMT) 	 = 1.5 (11.9112)°·9 (2.8/3)°.45 
= 1.444 IbNMT 

Emissions were estimated using farm vehicle activity data obtained from the Technical Support 
Document for Quantification of Agricultural Best Management Practices (URS and ERG, 2001). 
URS and ERG (2001) estimated average daily vehicle miles traveled per 1,000 acres to be 49.5 
VMT. 

Daily emissions from travel on unpaved agricultural roads were then estimated as follows: 

Daily uncontrolled PMIO = unpaved road EF x VMT/I000 acres x 2008 harvested acres 
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emissions from ag roads 	 1.4441bsNMT x49.5 VMTIlOOO acres x 168,796 acres 
12,065 lbs/day 

In November 2007, the agricultural PMIO general permit (Arizona Administrative Codes RI8-2
610 and 611) was expanded to apply to commercial farming practices within the Maricopa 
County portion of Area A. Previously this rule only applied to the Maricopa County PMIO NAA. 
The agricultural PMIO general permit revisions also resulted in the requirement for commercial 
farmers to implement six agricultural best management practices (BMP) (up from 3 BMPs) to 
control PM IO emissions generated from tillage and harvest, non-cropland, and cropland. Because 
no data is available on the additional BMPs being implemented, MCAQD used the net control 
efficiencies from the implementation of agricultural BMPs developed by URS and ERG (2001) 
in the Technical Support Document for quantification of Agricultural BMPs. 

Two BMPs were quantified for unpaved road travel: 1) access restriction and 2) reduced vehicle 
speed. A 2001 study (URS and ERG, 2001) estimated net control efficiencies by multiplying a 
midpoint BMP control efficiency by a compliance factor and a relevancy factor for applicable 
crops. MCAQD has used the same mid-point BMP control efficiency and relevancy factor with 
a revised compliance factor of 55% (from 80%). The revised compliance factor was derived 
based on latest EPA rule effectiveness guidance (US EPA, 2005) which eliminates use of the 
80% default rule effectiveness value. (Rule effectiveness calculations for agricultural activities 
are included as Appendix 3). 

To estimate controlled daily emissions from travel on unpaved agricultural roads within Area A, 
the mid-point net control efficiency for each BMP (0.4% and 11.6 %, respectively) were applied 
to 63.09 % (the percent of agricultural land in Area A) of the uncontrolled daily PMIO emissions 
as follows: 

Controlled daily = Daily uncontrolled x (1 OO%-mid-point net x % agricultural land 
unpaved ag road PM 10 emissions control efficiency) in Area A 
emissions within 
Area A = 12,065 1bs/day x (100% - 12.0%) x 63.09% 

= 6,698.4 lbs/day 

The uncontrolled portion ofunpaved agricultural road daily emissions outside the Maricopa 
County portion ofArea A but within Maricopa County were estimated by multiplying uncon
trolled daily PMIO emissions by the percent of agricultural land located within Maricopa County 
but outside of Area A (100% - 63.09%) as follows: 

Uncontrolled daily unpaved ag = Uncontrolled PM IO emissions x (100% - 63.09%) 
road emissions from outside 

of Area A = 12,065lbs/day x 36.91% 


= 4,453 lbs/day 

Total controlled and uncontrolled daily emissions were then summed to estimate total daily PMIO 
emissions from travel on unpaved agricultural roads in Maricopa County as follows: 

Total daily unpaved = Uncontrolled daily + Controlled daily 
ag road emissions for unpaved ag road emissions unpaved ag road emissions 
Maricopa County from outside Area A 	 from within Area A 

= 4,453 	 + 6,698 
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= 11,1511bs PMJo/day 

Daily PM lO emissions from unpaved agricultural roads in the PMlO NAA were calculated in the 
same manner as the daily PMlO emissions for the Maricopa County portion of Area A. The only 
difference being the percent of agricultural land located within the Maricopa County PMlO NAA 
is 44.14% (rather than 63.09% for Area A). Results are shown in Table 3.5-21. 

Annual emissions for Maricopa County, Area A and the PMlO NAA were calculated by multi
plying daily emission estimates by 312 (=6 days per week x 52 weeks per year). 

Annual and daily PM2.5 emission from travel on unpaved agricultural roads were calculated by 
multiplying the annual and daily PMlO emissions by a conversion factor of 0.10 (WRAP, 2006c). 

Annual and daily PMlO and PM2.5 emissions from unpaved agricultural roads are shown in Table 
3.5-23. 

Table 3.5-23. 

Geographic area 
Maricopa County (Area A + outside Area A) 
Area A (controlled) 
PM IO NAA (controlled) 

(tons/yr) 

1,739.52 
1,044.92 

731.03 

173.95 
104.49 
73.10 

11,150.8 
6,698.2 
4,686.1 

1,115.1 
669.8 
468.6 

3.5.2.4 Cotton ginning 

Annual emissions from cotton ginning were derived from annual emission reports from all 
pem1itted cotton gins in the county. Typical daily emissions were calculated based on the 
operating schedule data reported by surveyed facilities. Annual and typical daily emissions for 
the PMlO non attainment area were derived based on the location data of the individual facilities. 

Table 3.5-24 summarizes annual and typical daily emissions from cotton gins in both Maricopa 
County and the PMlO nonattainment area. 

Annual and typical daily emissions from travel on unpaved agricultural roads. 
Annual emissions Typical daily emissions 

(lbs/day) 

Table 3.5-24. Annual and 

Geo a hic area 
Maricopa County 
PMIONAA 

3.5.2.5 Fertilizer application 

Annual NH3 emissions from synthetic nitrogen fertilizers for 2008 were obtained from the US 
EPA 2008 National Emissions Inventory (US EPA, 2010). 

In 2005, MCAQD used the CMU Ammonia Model v.3.6 to calculate NH3 emissions from 
synthetic nitrogen fertilizers (MCAQD, 2007). The CMU Ammonia Model used semiannual 
sales data for 2002 from the Association of American Plant Food Control Officials and crop 
calendar information from National Agricultural Statistics Service (NASS) to estimate monthly 

2008 Maricopa Co. PM IO Emission Inventory 69 June 2010 



fertilizer application rates for each county. The activity data in the CMU Ammonia Model v.3.6 
has not been updated and therefore, MCAQD was unable to use the model to calculated 2008 
NH3 emissions. EPA, however, obtained county-level fertilizer consumption data for 2002 and 
2007 from the Fertilizer Institute's Commercial Fertilizer 2002 and 2007 reports and calculated 
the percent change in county-level fertilizer quantities applied between 2002 and 2007. EPA 
used the percent change in applied fertilizer quantity to grow the fertilizer activity files provided 
with the CMU Ammonia Model v.3.6. EPA then ran the CMU Ammonia Model with the 
updated county-level fertilizer quantities to calculate NH3 emissions. Typical daily NH3 
emissions were derived by dividing annual emissions by 366 days/year. Annual and typical 
daily emissions for the PMlO nonattainment area were derived by multiplying the county annual 
and typical daily emissions by the percentage of agricultural land located in the PMlO NAA 
(44.1 %). See Section 1.5.2 for a discussion of the land use data used. Annual and typical daily 
NH3 emissions from fertilizer application are shown in Table 3.5-25. 

Table 3.5-25. Annual and typical daily NH3 emissions from fertilizer application. 

Maricopa County PM10 NAA 

Annual Daily NH3 Annual NH3 Daily NH3 
Emissions Emissions Emissions Emissions 

Fertilizer Category (tons/year) Qbs/day) (tons/year) Qbs/day) 

Anhydrous ammonia 70.64 386.0 31.18 170.4 
Aqueous ammonia 3.75 20.5 1.65 9.0 
Ammonium nitrate 0.00 0.0 0.00 0.0 
Ammonium sulfate 74.40 406.5 32.84 179.5 
Ammonium thiosulfate 0.00 0.0 0.00 0.0 
N-P-K (multi-grade nutrient 
fertilizers) 0.00 0.0 0.00 0.0 

Calcium ammonium nitrate 0.00 0.0 0.00 0.0 
Nitrogen solutions 1,397.66 7637.5 616.93 3371.2 
Urea 496.42 2712.7 219.12 1197.4 
Diammonium phosphate 2.66 14.6 1.18 6.4 
Monoammonium phosphate 71.77 392.2 31.68 173.1 

Liquid ammonium 
polyphosphate 38.94 212.8 17.19 93.9 
Potassium nitrate 0.95 5.2 0.42 2.3 
Miscellaneous 119.24 651.6 52.63 287.6 

Total 2,276.43 12,439.5 1,004.82 5,490.8 

3.5.3 Livestock 

PMlO and PM2.5 emissions estimates were derived using Maricopa County cattle inventory 
estimates for 2008 from Arizona Agricultural Statistics Bulletin (AASS, 2009) and emission 
factor for PMlO for dairy cattle, and feedlot cattle from the California Air Resources Board 
(CARB, 2004). PM2.5 was presumed to be 11 % ofPMlO per WRAP Fugitive Dust Handbook 
(WRAP, 2006d). 

The number of "cattle on feed" was not available from the Arizona Agricultural Statistics 
Bulletin (AASS, 2009) for 2005 through 2008; therefore, 2004 numbers were used. Beef cows 
were excluded from the inventory as information provided by Arizona Agricultural Statistics 
staff (Koong, 2004) indicated that the majority ofbeef cows that are not on feed are grazed on 
range and pastures. Cattle on feed, milk cows, and other cattle (heifers, steers, bulls, and calves 
on dairies and ranches) were included in the PM10 and PM2.5 emission estimates for livestock. 
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The 2008 Maricopa County cattle inventory and applicable PM emission factors are contained in 
Table 3.5-26. 

Table 3.5-26. Maricopa County cattle populations and PM emission factors. 

No. of PM lO Emission Factor 

Animal type Head (lb/l000 head/day) PM2•s:PMJO Ratio 

Cattle on feed 5,000 28.9 0.11 

Milk cows 100,000 6.7 0.11 

Other cattle 58,000 28.9 0.11 

Total: 170,000 


Typical daily PM lO emissions from livestock in Maricopa County were calculated using the 
following formula: 

Typical daily emissions = milk cow inventory (1,000 head) x emission factor (lbs PMlOll,OOO head/day) 
(lbs/day) from dairy cattle = 100 x 6.7 

= 670.0 Ibs PMIO/day 

It was assumed that livestock emissions occur evenly throughout the year. Annual PMlO and 
PM2.5 emissions were derived by multiplying typical daily emissions by 366 days/year. 

NH3 emissions from livestock in Maricopa County were estimated by growing the 2005 NH3 
emissions by the percentage change in Maricopa County cattle and calve numbers from 2002 to 
2008 (AASS, 2003; AASS, 2009)2. The cattle and calf populations declined 8.11% from 2002 to 
2008; as shown in Table 3.5-27 below. The estimated 2005 and 2008 NH3 emissions from 
livestock emissions are shown in Table 3.5-28. 

Table 3.5-27. Maricopa County cattle inventory for 2002 and 2008. 
Maricopa Co. Percentage 

2002 . 2008 Change 
All cattle & calves 185,000 170,000 -8.1% 

Table 3.5-28. Annual and typical daily NH3 emissions from livestock in Maricopa County. 
Annual emissions Typical daily 

(tons/year) emissions (Ibs/day) 
2005 Emissions 10,429.53 57,148.1 
% Change in cattle and calves, 2002 to 2008 -8.11% -8.11% 
2008 Emissions 9,583.89 52,514.5 

MCAQD determined through GIS analysis of confined animal feeding operation (CAFO) loca
tions and animal numbers in Maricopa County that 57.3 % of CAFO animals are located within 
the nonattainment area. Therefore, annual and typical daily emissions for the nonattainment area 
were calculated by multiplying the Maricopa County emission totals by 57.3%. 

Table 3.5-29 summarizes the annual and typical daily emissions from livestock for Maricopa 
County and the PMlO nonattainment area. 

2. The 2005 NHJ emissions were calculated using the CMU Ammonia Model (CMU, 2004). The activity levels in the CMU model are based on 
the 2002 Census of Agriculture; therefore, emissions were grown using the percentage change in cattle and calve numbers from 2002 to 2008. 
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Table 3.5-29. Annual andJ)'pical daily emissions from livestock. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Ge~r~hic area 
Maricopa County 455.80 50.14 9,583.89 2,490.7 274.0 52,514.5 
PM IO NAA 260.95 28.70 5,486.90 1,426.0 156.9 30,065.2 

3.5.4 Health services: crematories 

Emissions from human and animal crematories were calculated from annual emissions inventory 
reports from all crematories located within the county. Typical daily emissions were calculated 
based on the operating schedule data reported by surveyed facilities. Annual and typical daily 
emissions for the PMIO nonattainment area were derived based on the location data of the indiv
idual facilities. 

Table 3.5-30 summarizes annual and typical daily emissions from crematories in both Maricopa 
County and the PM]o nonattainment area. 

Table 3.5-30. Annual and typical daily emissions from crematories. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geographic area PMIO PM2.5 NOx SOx PM10 PM2.5 NOx SOx 
Maricopa County 0.93 0.62 12.39 1.58 7.0 4.7 93.1 11.9 
PMIONAA 0.93 0.62 12.36 1.58 7.0 4.6 92.6 11.8 

3.5.5 Accidental releases 

As part of its air quality permit compliance program, MCAQD keeps an "upset log", for each 
calendar year that records excess emissions and accidental releases at permitted facilities. 
Annual emissions inventory reports also provide for recording of accidental releases. Data from 
these two sources documented the release of 0.01 tons ofPMIO and 0.06 tons ofNOx for the year 
2008. To be conservative, PM2.5 amounts are assumed to be equal to PMIO amounts. (No 
accidental releases of SOx or NH3 were reported). 

Typical daily emissions were calculated by summing reported releases and dividing the total by 
366 days. Emissions in the PMIO nonattainment area were calculated based on locations of 
facilities that reported releases. The resulting estimates are shown in Table 3-5-31 below. 

Table 3.5-31. Annual and typical dai!Y emissions from accidental releases. 

Geogra~hic area 
Maricopa County 

Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

0.01 0.01 0.06 0.1 0.1 0.3 
PMJONAA 0.01 0.01 0.06 0.1 0.1 0.3 

* As a conservative estimate, all PM lO emissions are assumed to be PM2.5. 

3.5.6 Humans 

A literature review by Battye et al. (1994) recommended using a per-capita emission factor 
developed for the National Acid Precipitation Assessment Program (NAP AP) inventory in 1985. 
This factor was applied to MAG population estimates for the county and PMIO nonattainment 
areas (see section 1.5 for population information). Daily emissions were calculated by dividing 
annual values by 366. The resulting estimates are shown in Table 3-5-32. 
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Table 3.5-32. Annual and 

Geo ra hic Area 
Maricopa County 
PMJONAA 

3.5.7 Leafblower fugitive dust 

Fugitive dust emissions from leafblowers are the result ofblowing loose material from the area 
being cleared by the leaf blowers. Exhaust emissions from gasoline-powered leafblowers are 
covered under the Nonroad Mobile Sources section of this report (Chapter 4). Fugitive dust 
emission estimates are developed with the use of three sources: EPA's NONROAD model, 
California Air Resources Board report to legislature on leaf blowers (CARB, 2000), and a recent 
research effort done by the University ofRiverside (Fitz et al., 2005). 

EPA's 2008NONROAD model was used to estimate the number of gasoline-powered leaf 
blowers in Maricopa County (n = 109,787), along with the average activity figures for those leaf 
blowers. Total leafblower population estimates were derived from CARB (2000), which 
estimated that 60% ofall leafblowers sold are electric. Thus assuming the remaining 40% are 
gasoline-powered, the total population was estimated as: 

Total leaf blower population Gas-powered leaf blower population 40% 

109,787 0.4 

274,468 units 

The remaining 164,681 units [= 274,468 -109,787] are thus assumed to be electric-powered. 
Fitz et al. (2005) developed emission factors for PMlO and PM2.5 fugitive dust emissions from 
leaf blowers. For this report, the most conservative (highest) emission factors were chosen to 
estimate emissions. Given these two data sources, Table 3.5-33 lists the equipment population 
numbers, activity estimates and emission factors for leaf blowers in Maricopa County. 

Table 3.5-33. Leaf blower equipment populations, activity levels and emission factors for Maricopa County. 
Annual activity PM10 emission PM2•5 Emission 

Leaf blower description Population (hrs/yr) factors (mg/m2) factors (mg/m2) 
Commercial 2-stroke gasoline 3,345 626 70 30 
Commercial 4-stroke gasoline 1,639 626 70 30 
Residential 2-stroke gasoline 99,624 10 70 30 
Residential 4-stroke gasoline 5,179 10 70 30 
Electric 164,681 10 130 40 
Total: 274,468 nla nla n/a 
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CARB (2000) estimates that approximately I 600m2 of surface can be cleared in one hour of leaf 
blower operation. Therefore, annual emission estimates were calculated by using the following 
formula, as in this example for electric leaf blowers: 

Annual PM IO emissions population x activity x emission factor x area covered 
from electric leafblowers (hrs/yr) (mg/m2) (m2/hr) 

164,681 x 10 hrs/yr x 130 mg/m2 x 1600 mZ;br 

342,536,480,000 mg/yr 

= 377.24 tons PMlO/yr 

The activity hours associated with leaf blowers can occur at any time during the year in Mari
copa County due to the temperate climate, with no substantial seasonal variation. Therefore, 
typical daily emissions were estimated by dividing annual totals by 366 days per year. Emis
sions for the PM 10 nonattainment area are allocated based on the ratio ofpopulation in the 
County to the non attainment area (see Section 1.5 for information on population). Table 3.5-34 
lists annual and daily fugitive emissions from leaf blowers for Maricopa County and the PM IO 

nonattainment area. 

Table 3.5-34. Annual and typical daily emissions from leaf blower fugitive dust. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Geographic area PM lO PM10 

Maricopa County 891.36 336.41 4,870.8 1,838.3 
PMIONAA 894.98 337.78 4,890.6 1,845.8 

3.5.8 OfJroad recreation vehicles fugitive dust 

The EPA NONROAD2008 model estimates exhaust emissions for offroad recreational vehicles. 
These emissions are included in the nonroad emissions category of the 2008 particulate emis
sions inventory. Particulate emissions are also generated by recreational vehicles traveling on 
unpaved surfaces. For the 2008 periodic inventory, these emissions were estimated by MAG 
using mileage and activity data for offroad recreational vehicles in Maricopa County from the 
NONROAD2008 model. The methodology and assumptions for calculating fugitive dust emis
sions from offroad recreational vehicles traveling are described in this section. 

The EPA NONROAD2008 model provides annual mileage and number of vehicles by county for 
all-terrain vehicles (ATVs), offroad motorcycles (ORMs), and specialty vehicles/carts (SVCs). 
The NONROAD2008 default values for annual mileage and number ofvehicles by type for 
Maricopa County in 2008 are shown in Table 3.5-35. 

To be consistent with the 2005 Periodic Emissions Inventory for PM IO (MCAQD, 2007), it was 
assumed that 75 percent of the annual travel by offroad recreational vehicles occurs on unpaved 
surfaces inside Maricopa County, with the remaining 25 percent occurring on paved surfaces 
within Maricopa County and paved and unpaved surfaces outside of Maricopa County. The 
product of the mileage, number of vehicles, and 75 percent produces the annual vehicle miles 
traveled (VMT) on unpaved surfaces, shown in Table 3.5-35. Dividing annual VMT totals by 
366 produces a daily estimated offroad recreational vehicle travel on unpaved surfaces in 
Maricopa County in 2008. 
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Table 3.5-35. 2008 offroad recreational vehicle travel on unpaved surfaces in Maricopa County. 
Annual Number of 2008 Annual 2008 Daily 

Vehicle Type Mileage Vehicles VMT VMT 
ATV 1,608 30,424 36,691,344 100,250 
ORM 1,600 7,359 8,830,800 24,128 
SVC (Non-Diesel) 65 1,718 83,753 229 
SVC (Diesel) 435 150 48,938 134 

The VMTs above were multiplied by emission factors for unpaved industrial roads from AP-42 
(US EPA, 2006b), assuming a silt content of 11.9 percent and an average vehicle weight of one
half of a ton. The resultant PMIO emission factor for ATVs and SVCs is 0.594 pounds per vehi
cle mile traveled. This emission factor was reduced by 50 percent for ORMs (i.e., 0.297 pounds 
per mile) to account for two wheels generating dust instead of four. Applying the AP-42 equa
tion results in a PM2.5 emission factor for ATVs and SVCs of 0.059 pounds per mile, while the 
comparable PM2.5 emission factor for ORMs is 0.0295 pounds per mile. 

The AP-42 emission rates were multiplied by the annual and daily VMTs in Table 3.5-36 to 
obtain uncontrolled fugitive dust emissions in pounds per day and tons per year. The results for 
Maricopa County are shown in Table 3.5-37. 

The emissions for the PMIO nonattainment area were derived by applying geographic information 
systems (GIS) to MAG 2009 land use data 1 to obtain the acreage of passive open space in the 
PMIO nonattainment area and Maricopa County. Passive open space includes open desert, moun
tains and washes. The detailed calculations for deriving the PMIO nonattainment area emissions 
are shown below: 

Passive Open Space in the PM\O nonattainment area (NAA) = 262,662 acres 

Passive Open Space in Maricopa County = 1,476,922 acres 

Ratio ofPassive Open Space in PM IO NAA vs. Maricopa County = 17.8% 

PMIO NAA Emissions = 0.178 x Maricopa County Emissions 

Application of the ratio above to Maricopa County emissions produces the uncontrolled annual 
and typical daily PM IO NAA emissions shown in Table 3.5-36. The PMIO and PM2.5 emissions 
for all offroad recreational vehicle types (i.e., ATVs, ORMs and SVCs) are summed in this table. 
These uncontrolled emissions do not include the 2008 emission reductions attributed to the com
mitted measures in the MAG 2007 Five Percent Plan. 

Table 3.5-36. 2008 uncontrolled emissions from offroad recreational vehicles. 

Geographic Area 
Maricopa County 

Annual emissions (tons/yr) Typical Daily Emissions (lbs/day) 

12,248.11 1,216.56 66,929.6 6,647.9 
PM]oNAA 2,180.16 216.55 11,913.5 1,183.3 

Two committed measures that reduce emissions from offroad recreational vehicles were quanti
fied in the MAG 2007 Five Percent Plan for PM IO (MAG, 2007). The benefit taken in 2008 for 
these measures in the Five Percent Plan is shown in Table 3.5-37. 

1. Draft, as of March 24, 2010. 
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Table 3.5-37. Benefits of measures that reduce offroad recreational vehicle emissions. 
2008 PM]o Emission Reductions 

Committed Measures in Five Percent Plan tons/yr lbs/day 
1. 	 Reduce offroad vehicle use in areas with high 

offroad vehicle activity (Measure 19) 140.3 766.5 
2. Ban ATV use on high pollution days (Measure 23) 25.7 140.6 
Total 2008 PM10 emission reductions for offroad recreational vehicles 166.0 907.0 

The emission benefits in Table 3.5-37 were subtracted from the uncontrolled PMIO emissions in 
Table 3.5-36. The 2008 PM-lO emission reduction of 166.0 tons per year represents 7.6% ofthe 
uncontrolled emissions in the PM-lO NAA of2,180.16 tons per year. This percent reduction was 
applied to the uncontrolled PM2.5 emissions in the PMIO NAA; then the absolute reduction in 
PM2.5 emissions due to the control measures was applied to the uncontrolled PM2.5 emissions in 
Maricopa County. The annual and daily controlled emission estimates are shown in Table 3.5-38 
below. 

Table 3.5-38. 2008 controlled emissions from offroad recreational vehicles. 
Annual Emissions (tons/yr) Typical Daily Emissions (lbs/day) 

Geographic Area PM10 PM2•5 PM10 PM2•5 

Maricopa County 12,082.12 1,200.11 66,022.5 6,558.0 
PM10NAA 2,014.17 200.09 11,006.4 1,093.4 

3.5.9 Unpaved parking lots fugitive dust 

Fugitive dust emissions from vehicles traveling on unpaved parking lots were developed by 
MAG based on land area devoted to unpaved parking lots, vehicle activity on unpaved parking 
lots, and emission rates from AP-42 (US EPA, 2006b). The methodology, assumptions and 
calculations involved in estimating fugitive dust from vehicles traveling on unpaved parking lots 
are described in this section. 

The vehicle miles traveled on unpaved parking lots in the PMIO nonattainment area (NAA) were 
derived using assumptions from the Phase I windblown dust modeling for the Western Regional 
Air Partnership (ENVIRON, 2004). This study estimated that eight percent of the vacant land in 
core urban areas is disturbed and thirty percent of the land under development is disturbed. For 
the 2008 periodic emissions inventory, the core urban area is defined as the carbon monoxide 
maintenance area. In addition, the thirty percent ofdisturbed land under development has been 
reduced by two-thirds (i.e., from thirty percent to ten percent) to mirror a 67 percent decline in 
total permitted construction acreage in the PMIO NAA between 2005 and 2008. GIS was applied 
to 2009 MAG land use data2 to estimate that there are 171,785 acres of vacant land in the core 
urbanized area and 64,519 acres ofland under development in the PMIO NAA. Multiplying the 
vacant disturbed percentages by these land areas produces: 

171,785 acres x 0.08 = 13,743 acres of vacant disturbed land in the urbanized core 

64,519 acres x 0.10 = 6,452 acres of vacant disturbed land under development 

Summing the vacant disturbed acres in the urbanized core and areas under development produces 
a total of20,195 acres of vacant disturbed land in the PM 10 NAA. In estimating fugitive dust 
emissions from unpaved parking lots, the MAG Serious Area PMIO Plan assumed that 24 percent 

2. Ibid. 
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of the disturbed vacant non-agricu1tura11and is devoted to unpaved parking areas (MAG, 2000). 
Applying this percentage to the acres of vacant disturbed land results in 4,847 acres of unpaved 
parking lots in the PMIO NAA. 

The MAG Serious Area PMIO Plan also assumed that the average size of an unpaved parking lot 
is 625 square meters (i.e., 0.154 acres), an average often vehicles travel on each lot per day, and 
each vehicle travels an average distance of 0.031 miles on a lot. Multiplying 10 vehicles per day 
times 0.031 miles per vehicle and dividing by 0.154 acres produces 2.0 vehicle miles of travel 
(VMT) per acre per day. Multiplying 2.0 by 4,847 acres yields 9,694 VMT per day on unpaved 
parking lots in the PMIO NAA. 

The emission factors for unpaved parking lots were derived from the AP-42 equation for 
unpaved industrial roads (US EPA, 2006b), assuming a silt content of 11.9 percent and an 
average vehicle weight of3.18 tons. The resultant AP-42 emission factors are 1.365 pounds per 
mile for PMIO and 0.137 pounds per mile for PM2.5. 

These AP-42 emission factors were applied to the unpaved parking lot VMT of9,694 to obtain 
uncontrolled emissions in pounds per day. The pounds per day were converted to tons per year, 
assuming 366 days in 2008. The results for the PMIO NAA are shown in Table 3.5-40. 

To estimate emissions for Maricopa County, GIS was applied to 2009 MAG land use data3 to 
obtain 2,227,981 acres ofvacant land in Maricopa County. Removing the vacant land in the 
Maricopa County portion of the PMIO NAA (i.e., 466,553 acres) results in 1,761,428 vacant acres 
located inside Maricopa County, but outside the PM IO NAA. 

Assuming one percent of the vacant land outside the PMIO NAA is disturbed (Clark County, 
2006) and 24 percent ofthe disturbed vacant land is unpaved parking areas (MAG, 2000), results 
in 4,227 acres of unpaved parking areas inside Maricopa County, but outside the PMIO NAA. 
Multiplying by 2.0 VMT per acre per day results in 8,454 VMT per day. Applying the AP-42 
emission rates produces the unpaved parking lot emissions inside Maricopa County, but outside 
the PM IO NAA of 11,539.7 pounds per day of PM10 and 1,158.2 pounds per day ofPM2.s. 

The final step in estimating Maricopa County emissions requires removing the Pinal County 
portion of the PMIO NAA. The unpaved parking lot emissions in the Pinal County portion of the 
PMIO NAA are assumed to be proportional to the acres ofvacant land. These were derived using 
GIS and 2009 MAG land use data4, with the results shown below: 

Vacant land in the Pinal County portion of the PM lO NAA = 6,278 acres 

Vacant land in the PMlO NAA = 472,831 acres 

Ratio = 6,278/472,831 = 1.3%; Pinal County portion = 1.3% x PM 10 NAA emissions 

Pinal County portion ofPMlO emissions = 1.3% x 13,232.3 = 172.0 pounds per day 

Pinal County portion ofPM25 emissions = 1.3% x 1,158.2 = 17.3 pounds/day 

Adding the emissions inside and outside the PMIO NAA and subtracting the Pinal County portion 
produces total Maricopa County emissions attributable to vehicles traveling on unpaved parking 

3. Ibid. 

4. Ibid. 

2008 Maricopa Co. PM lO Emission Inventory 77 June 2010 



lots in pounds per day. Pounds per day were multiplied by 366 [= no. days in 2008] to derive 
annual totals. The resultant 2008 uncontrolled emissions for Maricopa County are shown in 
Table 3.5-39. Uncontrolled emissions do not include the 2008 emission reductions attributed to 
the committed measure in the MAG 2007 Five Percent Plan. 

Table 3.5-39. 2008 uncontrolled emissions from vehicles traveling on unpaved parking lots. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Ge~ra~hic area 
Maricopa County 4,501.80 451.83 24,600.0 2,469.0 
PMIONAA 2,421.51 243.04 13,232.3 1,328.1 

One committed measure that reduces emissions from unpaved parking lots was quantified in the 
MAG 2007 Five Percent Plan for PM IO (MAG, 2007). The benefit taken in 2008 for this 
measure in the Five Percent Plan is shown in Table 3.5-40. 

Table 3.2-40. Benefits of measure that reduces unpaved parking lot emissions. 
2008 PM10 emission 

reduction 
Committed Measure in Five Percent Plan tons/yr lbs/day 
1. Pave or stabilize existing unpaved parking lots (Measure 25) 56.4 308.4 

The emission benefit in Table 3.5-40 was subtracted from the uncontrolled PM IO emissions in 
Table 3.5-39. The 2008 PM IO emission reduction of 56.4 tons per year represents 2.3% of the 
uncontrolled emissions in the PM IO NAA of2,421.51 tons per year. This percent reduction was 
applied to the uncontrolled PM2.5 emissions in the PM 10 NAA; then the absolute reduction in 
PM2.5 emissions due to the control measure was applied to the uncontrolled PM2.5 emissions in 
Maricopa County. The annual and daily controlled emission estimates are shown in Table 3.5-41 
below. 

Table 3.5-41. Annual and typical daily controlled emissions from unpaved parking lots. 
Annual emissions (tons/yr) Typical daily emissions (lbs/dayl 

Geographic area PM10 PM2•5 PM IO PM2•5 

Maricopa County 4,445.36 446.24 24,291.6 2,438.5 
PM]oNAA 2,365.07 237.45 12,923.9 1,297.5 
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3.5.10 Windblown dust 

Windblown dust emissions were calculated using a combination of local meteorology conditions, 
land use and vertical flux emission rates. A full description of the methodology is included as 
Appendix 4. Tables 3.5-42 and 3.5-43 summarize annual and typical daily emissions from 
windblown dust by major land use category for Maricopa County and the PM lO nonattainment 
area. 

Table 3.5-42. Annual and typical daily emissions from fugitive windblown dust for Maricopa County. 
Annual Emissions (tons/yr) Avg. Daily Emissions (lb/day) 

Land Use Category PM10 PM2•5 PM)o PM2•5 

Agriculture, harvested 1,711.76 171.18 9,353.9 935.4 
Agriculture, unharvested 1,349.51 134.95 7,374.4 737.4 
Developing 3,334.78 333.48 18,222.8 1,822.3 
Landfill, Sand & Gravel, Automotive Test Tracks 1,646.51 164.65 8,997.3 899.7 
PassivelRestricted Open Space 44,174.80 4,417.48 241,392.4 24,139.2 
Vacant 60,570.87 6,057.09 330,988.4 33,098.8 
Total 112,788.23 11,278.82 616,329.1 61,632.9 

Table 3.5-43. Annual and typical daily emissions from fugitive windblown dust for the PM10 NAA. 
Annual Emissions Jtons/yr) A vg. Daily Emissions (lb/day) 

Land Use Category PM10 PM2•5 PM)o PM2•5 

Agriculture, harvested 755.57 75.56 4,128.8 412.9 
Agriculture, unharvested 327.69 32.77 1,790.7 179.1 
Developing 2,664.48 266.45 14,560.0 1,456.0 
Landfill, Sand & Gravel, Automotive Test Tracks 1,435.81 143.58 7,845.9 784.6 
PassiveIRestricted Open Space 3,762.38 376.24 20,559.5 2,056.0 
Vacant 9,522.43 952.24 52,035.2 5,203.5 
Total 18,468.36 1,846.84 100,920.0 10,092.0 
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3.5.11 Summary ofall miscellaneous area sources 

Tables 3.5--44 and 3.5--45 provide a summary of annual and typical daily emissions from all 
miscellaneous area sources, for Maricopa County and the PMIO nonattainment area, respectively. 

Table 3.5-44. Annual and typical daily emissions from all miscellaneous area sources for Maricopa County. 
Annual emissions (tons/yr) Typical daily emissions (Ibs/day) 

Source Category PM10 PM2•5 NOx SOx NH3 PM10 PM2•5 NOx SOx NH3 
WildfIres 470.39 403.43 103.79 28.46 21.76 6,271.8 5,379.0 1,383.8 379.4 290.2 
Prescribed fIres 0.51 0.51 0.39 0.11 0.03 169.3 169.3 131.2 36.0 10.6 
Structure fIres 15.04 15.04 1.95 82.2 82.2 10.7 
Vehicle fIres 30.04 30.04 1.20 164.1 164.1 6.6 
Engine testing 0.18 0.17 6.74 2.49 1.3 1.2 50.5 19.0 
Tilling 2,059.00 308.85 22,932.4 3,439.9 
Harvesting 136.93 20.54 3,938.9 590.8 
Unpaved ag roads 1,739.52 173.95 11,150.8 1,115.1 
Cotton ginning 17.90 5.11 103.8 29.7 
Fertilizer 2,276.43 12,439.5 
Livestock 455.80 50.14 9,583.89 2,490.7 274.0 52,514.5 
Crematories 0.93 0.62 12.39 1.58 7.0 4.7 93.1 11.9 
Accidental releases 0.01 0.01 0.06 0.1 0.1 0.3 
Humans 1,176.93 6,431.3 
Leaf blowers dust 891.36 336.41 4,870.8 1,838.3 
Offroad rec. veh. dust 12,082.12 1,200.11 66,022.5 6,558.0 
Unpaved parking lots 4,445.36 446.24 24,291.6 2,438.5 
Windblown dust 112,788.23 11,278.82 616,329.1 61,632.9 
Total: 135,133.31 14,269.99 126.52 32.64 13,059.05 758,826.5 83,717.8 1,676.1 446.4 71,686.1 

Table 3.5-45. Annual andJypical daily emissions from all miscellaneous area sources for the PMIO NAA. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Source Category PM10 PM2•5 NOx SOx NH3 PMIO PM2•5 NOx SOx NH3 
WildfIres 423.56 363.27 93.46 25.62 19.60 9,412.5 8,072.7 2,076.8 569.4 435.5 
Prescribed fIres 0.21 0.21 0.16 0.04 O.oI 104.0 104.0 80.6 22.1 6.5 
Structure fIres 15.10 15.10 1.96 82.5 82.5 10.7 
Vehicle fIres 30.16 30.16 1.21 164.81 164.81 6.59 
Engine testing 0.18 0.17 6.74 2.49 1.3 1.2 50.5 19.0 
Tilling 834.20 125.13 9,327.3 1,399.1 
Harvesting 54.14 8.12 1,560.0 234.0 
Unpaved ag roads 731.03 73.10 4,686.1 468.6 
Cotton ginning 4.86 1.39 26.7 7.6 
Fertilizer 1,004.82 5,490.8 
Livestock 260.95 28.70 5,486.90 1,426.0 156.9 30,065.2 
Crematories 0.93 0.62 12.36 1.58 7.0 4.6 92.6 11.8 
Accidental releases 0.01 0.01 0.06 0.1 0.1 0.3 
Humans 1,181.71 6,457.5 
Leaf blowers dust 894.98 337.78 4,890.6 1,845.8 
Offroad ree. veh. dust 2,014.17 200.09 11,006.4 1,093.4 
Unpaved parking lots 2,365.07 237.45 12,923.9 1,297.5 
Windblown dust 18,468.36 1,846.84 100,920.0 10,092.0 
Total: 26,097.92 3,268.14 115.94 29.74 7,693.04 156,539.2 25024.8 2318.0 622.4 61,982.0 
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3.6 Summary of all area sources 

Tables 3.6-1 and 3.6-2 summarize the total annual and typical daily emissions from all area 
sources addressed in this chapter, for both Maricopa County and the PMIO nonattainment area, 
respectively. 

Table 3.6--1. Summl!!)' of annual and typical daily emissions from all area sources in Maricopa County. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Source Catel?;ory PM]o PM2•5 NO, SOx NH3 PM]o PM2•5 NOx SOx NH3 
Fllel CombllSl;on 
Industrial natural gas 30.78 30.78 575.29 2.42 12.70 197.3 197.3 3,687.7 15.5 81.4 
Industrial fuel oil 458.79 458.79 6,375.08 609.61 26.25 2,941.0 2,941.0 40,865.9 3,907.8 168.3 
Comm.linst. natural gas 66.54 66.54 1,267.11 5.23 4.20 426.5 426.5 8,122.5 33.5 26.9 
Comm.linst. fuel oil 224.14 224.14 3,273.40 271.27 8.13 1,436.8 1,436.8 20,983.3 1,738.9 52.1 
Residential natural gas 61.75 61.75 763.81 4.88 337.5 337.5 4,173.8 26.6 
Residential wood 461.59 429.28 34.69 5.34 4,334.2 4,030.8 325.7 50.1 
Residential fuel oil 0.01 om 0.25 0.10 0.1 0.1 2.3 0.9 
All fuel combustion 1,303.61 1,271.30 12,289.62 898.83 51.27 9,673.4 9,370.0 78,161.3 5,773.3 328.7 

Industrial Processes 
Chemical manufacturing 187.43 151.42 0.00 0.34 0.03 1,445.8 1,164.5 0.0 2.6 0.6 
Commercial cooking 988.99 917.18 5,434.0 5,039.5 
Grain processing 20.59 6.71 149.3 49.5 
Cold storage 1,678.43 10.759.2 
Secondary metal prod. 60.56 52.16 49.73 18.65 .004 442.7 386.2 358.8 142.7 0.0 
Mineral processes 195.81 97.28 1,357.4 671.7 
Mining & quarrying 210.39 59.56 1,442.1 390.8 
Wood product mfg. 217.26 203.25 1,668.6 1,548.3 
Rubber/plastic mfg. 140.94 105.96 953.3 698.8 
Fabricated metal mfg. 51.48 42.62 538.1 460.6 28.9 
Residential construction 2,259.80 225.98 14,343.5 1,434.3 
Commercial construction 5,364.98 536.50 34,332.0 3,433.2 
Road construction 2,725.90 272.59 17,458.0 1,745.8 
Other construction 216.23 21.62 1,382.2 138.2 
Electrical equip mfg. 13.94 9.64 20.45 0.18 31.55 76.9 53.2 112.4 1.1 193.7 
ADEQ-permitted 
portable sources 59.00 29.50 282.18 88.93 492.9 246.5 2.275.7 721.7 
Road travel at 
industrial sites 608.17 282.95 4,178.8 1,928.8 
Industrial processes NEC 144.60 107.24 10.22 21.49 16.79 953.3 726.4 69.6 137.7 94.6 
All Industrial Processes 14,928.89 3,268.45 362.58 129.60 1,731.34 96,246.9 21,076.1 2,816.5 1,005.8 11,077.2 

Waste Treatment/disposal 
On-site incineration 0.06 0.04 5.01 0.01 0.7 0.4 38.9 0.1 
Open burning 111.46 111.46 29.96 902.2 902.2 242.4 
Landfills 86.21 75.92 24.11 7.57 486.1 425.4 132.9 41.7 
POTWs 1,484.01 8,131.5 
Other waste 32.78 16.93 18.39 50.62 224.1 110.9 101.0 278.1 
All Waste Treatmentl 
Disposal 230.52 204.35 77.47 58.20 1,484.01 1,613.0 1,438.8 515.3 320.0 8,131.5 
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Table 3.6-1. Summary of annual and typical daily emissions from all area sources in Maricopa County. 
Annual emissions Jtons/yr) Typical daily emissions (lbs/day) 

Category_ PM]o PM2•5 NOx SOx NH3 PM JO PM2•5 NO, SOx NH3 
Misc. Area Sources 
WildfIres fIres 470.39 403.43 103.79 28.46 21.76 6,271.8 5,379.0 1,383.8 379.4 290.2 
Prescribed fIres 0.51 0.51 0.39 0.11 0.03 169.3 169.3 131.2 36.0 10.6 
Structure fIres 15.04 15.04 1.95 82.2 82.2 10.7 
Vehicle fires 30.04 30.04 1.20 164.1 164.1 6.6 
Engine testing 0.18 0.17 6.74 2.49 1.3 1.2 50.5 19.0 
Tilling 2,059.00 308.85 22,932.4 3,439.9 
Harvesting 136.93 20.54 3,938.9 590.8 
Unpaved ag roads 1,739.52 173.95 11,150.8 1,115.1 
Cotton ginning 17.90 5.11 103.8 29.7 
Fertilizer application 2,276.43 12,439.5 
Livestock 455.80 50.14 9,583.89 2,490.7 274.0 52,514.5 
Crematories 0.93 0.62 12.39 1.58 7.0 4.7 93.1 11.9 
Accidental releases O.oI 0.01 0.06 0.1 0.1 0.3 
Humans 1,176.93 6,431.3 
Leafblowers dust 891.36 336.41 4,870.8 1,838.3 
Offroad rec. veh. dust 12,082.12 1,200.11 66,022.5 6,558.0 
Unpaved parking lots 4,445.36 446.24 24,291.6 2,438.5 
Windblown dust 112,788.23 11,278.82 616,329.1 61,632.9 
All Misc. Sources 135,133.31 14,269.99 126.52 32.64 13 059.05 758,826.5 83,717.8 1,676.1 446.4 71686.1 
TOTAL, ALL AREA 
SOURCES 151,596.33 19,014.09 12,856.18 1,119.27 16,329.74 866,359.8 115602.7 83,169.2 7,545.5 91,223.5 

Table 3.6-2. Summary of annual and typical daily emissions from all area sources in the PMIO NAA. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Category PM]o PM2•5 NOx SOx NH3 PM]o PM2•5 NOx SOx NH3 
Fuel Combustion 
lndustrialnaturalgas 30.70 30.70 573.79 2.41 12.66 196.8 196.8 3,678.2 15.5 81.2 
Industrial fuel oil 457.60 457.60 6,358.50 608.03 26.19 2,933.3 2,933.3 40,759.6 3,897.6 167.9 
Comm./inst. natural gas 66.20 66.20 1,260.65 5.20 4.18 424.4 424.4 8,081.1 33.3 26.8 
Comm./inst. fuel oil 223.00 223.00 3,256.70 269.88 8.09 1,429.5 1,429.5 20,876.3 1,730.0 51.8 
Residential natural gas 61.73 61.73 763.51 4.87 337.3 337.3 4,172.2 26.6 
Residential wood 461.41 429.11 34.67 5.33 4,332.5 4,029.2 325.6 50.1 
Residential fuel oil 0.01 0.01 0.25 0.10 0.1 0.1 2.3 0.9 
All fuel combustion 1,300.65 1,268.35 12,248.07 895.83 51.11 9,653.8 9,350.6 77,895.2 5,754.1 327.6 

Industrial Processes 
Chemical manufacturing 186.94 151.03 0.00 0.34 0.03 1,442.0 1161.5 0.0 2.6 0.9 
Commercial cooking 993.04 920.94 5,456.3 5,060.1 
Grain processing 16.73 5.68 125.3 43.0 
Cold storage 1,674.1 10,731.2 
Secondary metal prod. 60.56 52.16 49.73 18.65 0.04 442.7 386.2 358.8 142.7 0.0 
Mineral processes 190.45 93.72 1,320.7 647.9 
Mining & quarrying 184.25 50.64 1,266.6 331.9 
Wood product mfg. 216.69 202.72 1,664.3 1,544.3 
Rubber/plastic mfg. 140.57 105.68 950.9 697.0 
Fabricated metal mfg. 51.35 42.51 4.49 536.7 459.4 28.8 
Residential construction 2,245.39 224.54 14,465.2 1,446.5 
Commercial construction 5,380.95 538.10 34,382.4 3,438.2 
Road construction 2,724.87 272.49 17,471.4 1,747.1 
Other construction 215.70 21.57 1,385.5 138.6 
Electrical equip mfg 13.94 9.64 20.45 0.18 31.55 76.9 53.2 112.4 1.1 193.7 
ADEQ-pennitted 
portable sources 59.00 29.50 282.18 88.93 492.9 246.5 2,275.7 721.7 
Road travel at 
industrial sites 511.29 227.58 3,551.3 1,573.8 
Industrial processes NEC 136.00 99.12 8.12 21.47 14.10 906.0 681.7 55.4 137.6 79.8 
All Industrial Processes 13,327.74 3,047.62 360.48 129.58 1,724.27 85,937.0 19,656.9 2,802.3 1,005.7 11,034.4 
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Table 3.6-2 (cont'd). Summary of annual and typical daily emissions from aU area sources in the PM]o NAA. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Category PMIO PM2•5 NO, SOx NH3 PM10 PM2•5 NOx SOx 
Fuel Combustion 
Waste Treatment/disposal 
On-site incineration 0.06 0.04 5.01 O.oI 0.7 0.4 38.9 0.1 
Open bruning 27.67 27.67 7.44 232.6 232.6 62.5 
Landfills 60.25 50.78 19.47 6.22 342.4 286.6 107.4 34.3 
POTWs 1,494.12 
Other waste 32.78 16.93 18.39 50.62 224.1 110.9 101.0 278.1 
All Waste Treatmentl 
Disposal 120.77 95.42 50.30 56.85 1,494.12 799.8 630.5 309.9 312.6 

Mise. Area Sources 
WildfIres 423.56 363.27 93.46 25.62 19.60 9,412.5 8,072.7 2,076.8 569.4 
Prescribed fIres 0.21 0.21 0.16 0.04 O.oI 104.0 104.0 80.6 22.1 
Structure fIres 15.1 0 15.10 1.96 82.5 82.5 10.7 
Vehicle fIres 30.16 30.16 1.21 164.81 164.81 6.59 
Engine testing 0.18 0.17 6.74 2.49 1.3 1.2 50.5 19.0 
Tilling 834.20 125.13 9,327.3 1,399.1 
Harvesting 54.14 8.12 1,560.0 234.0 
Unpaved ag roads 731.03 73.10 4,686.1 468.6 
Cotton ginning 4.86 1.39 26.7 7.6 
Fertilizer application 1,004.82 
Livestock 260.95 28.70 5,486.90 1,426.0 156.9 
Crematories 0.93 0.62 12.36 1.58 7.0 4.6 92.6 11.8 
Accidental releases O.oI 0.01 0.06 0.1 0.1 0.3 
Humans 1,181.71 
Leafblowers dust 894.98 337.78 4,890.6 1,845.8 
Offroad ree. veh. dust 2,014.17 200.09 11,006.4 1,093.4 
Unpaved parking lots 2,365.07 237.45 12,923.9 1,297.5 
Windblown dust 18,468.36 1,846.84 100,920.0 10,092.0 
All Misc. Sources 26,097.92 3,268.14 115.94 29.74 7,693.04 156,539.2 25024.8 2,318.0 622.4 
TOTAL, ALL AREA 
SOURCES: 40,847.07 7,679.53 12,774.79 1,112.00 10,962.54 252,929.8 54,662.7 83,325.3 7,694.7 

3.7 Quality assurance/quality control procedures 

Quality assurance and quality control (QAlQC) activities for the area source emissions inventory 
were driven by the goal of creating a comprehensive, accurate, representative and comparable 
inventory of area source emissions for Maricopa County and the nonattainment area. During 
each step of creating, building and reviewing the area source emissions inventory, quality checks 
and assurances were performed to establish confidence in the inventory structure and data. 

Area source categories were selected for inclusion in the inventory based on the latest Emission 
Inventory Improvement Program (EIIP) guidance available. EPA's guidance for area source 
categories included in the draft 2002 National Emission Inventory (NED was also evaluated, as 
area source emissions from this inventory will be submitted to EPA for the 2008 NEI. The list of 
area source categories developed based on these guidance documents was modified to fit the 
characteristics ofMaricopa County, with some area source categories determined to be insignifi
cant (such as industrial coal combustion and oil and gas production). The 1999 Maricopa 
County Periodic Ozone and Carbon Monoxide Emission Inventories and other regional emission 
inventories were also consulted to confirm the completeness of the area source categories chosen 
for inclusion. 

Data for area source emission calculations were gathered from a wide universe of resources. 
Whenever applicable, local surveyed data (such as annual emissions report) was used as this data 
best reflects activity in the county and the nonattainment area. When local data was not 

NH3 

8,164.6 

8,164.6 

435.5 
6.5 

5,490.8 
30,065.2 

6,457.5 

42,455.4 

61,982.0 
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available, state data from Arizona State agencies (such as the Arizona Department of 
Transportation) and regional bodies (such as the Western Regional Air Partnership, WRAP) 
were used. National level data (such as the US Census Bureau) was used when no local, state or 
regional data was available. In addition, the most recent EIIP guidance for area sources was 
consulted for direction in determining the most relevant data source for use in emissions 
calculations. 

Emissions calculations for area sources were performed by three air quality planners and one unit 
manager. All area source emission estimates were calculated in spreadsheets to ensure the 
calculations could be verified and reproduced. Whenever possible or available, the "preferred 
method" described in the most recent EIIP guidance documents for area sources was used to 
calculate emissions. Emissions were estimated using emission factors from EIIP guidance, AP
42, and local source testing. Local seasonal and activity data were used when available, with 
EPA and EIIP guidance used when no local seasonal or activity data existed. All calculations 
were evaluated to ensure that emissions from point sources were not being double-counted and to 
determine if rule effectiveness applied. 

Once area source emission estimates had been produced, several quality control checks were 
performed to substantiate the calculations. Most area source calculations were peer-reviewed by 
two other planners, with all area sources being reviewed by at least one other planner. Peer 
review ensured that all emission calculations were reasonable and could be reproduced. 
Sensitivity analyses and computational method checks were performed on area sources when 
emissions seemed to be outside the expected ranges. When errors were found, the appropriate 
changes were made by the author of the calculations to ensure consistency of the emissions 
calculations. The peer-reviewed emissions estimates were combined into a draft area source 
chapter. This draft chapter was read through in its entirety by the unit manager and the three air 
quality planners for final review, with any identified errors corrected by the author of the section. 

The draft version of the area source chapter was sent to the Arizona Department of 
Environmental Quality, the Arizona Department ofTransportation, and the Maricopa 
Association of Governments for a quality assurance review. These agencies provided comments 
which were addressed and incorporated into the final area source chapter. Further quality 
analysis was performed by inputting the emission estimates into EPA's "QAlQC basic format 
and content checker", prior to submitting the data to the 2008 NEI. 

The QAlQC activities described here have produced high levels of confidence in the area source 
emissions estimates detailed in this chapter, and represent the best efforts of the inventory 
preparers. 
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4. Nonroad Mobile Sources 

4.1 Introduction 

Nonroad mobile sources are defined as those that move or are moved within a 12-month period 
and are not licensed or certified as highway vehicles. Nonroad mobile sources are vehicles and 
engines that fall under the following categories: 

• Agricultural equipment, such as tractors, combines and balers; 
• Airport ground support equipment, such as baggage tugs and terminal tractors; 
• Commercial equipment, such as generators and pumps; 
• Industrial equipment, such as forklifts and sweepers; 
• Construction and mining equipment, such as graders, back hoes and trenchers; 
• Lawn and garden equipment, such as leaf blowers and lawn mowers; 
• Logging equipment (not present in Maricopa County); 
• Pleasure craft, such as power boats and personal watercraft; 
• Railway maintenance equipment, such as rail straighteners; 
• Recreational equipment, such as all-terrain vehicles and off-road motorcycles; 
• Underground mining and oil field equipment (not present in Maricopa County); 
• Aircraft, such as jet and piston engines; and 
• Locomotives, such as switching and line haul trains. 

Emission calculations for most nonroad mobile source categories except aircraft, airport ground 
support equipment (GSE) and locomotives were derived using EPA's NONROAD model, ver. 
2008.1.0 (Core version 2008, April 2009). Aircraft and airport GSE emission estimates were 
made using the Federal Aviation Administration's EDMS (Emissions Dispersion Modeling 
System) model, ver. 5.1.1. Locomotive emission calculations were derived from surveys of the 
three railroad companies that have operations in the county (Burlington Northern Santa Fe, 
Union Pacific and Amtrak). 

County specific temperature and fuel-related inputs are required for the operation of the NON
ROAD model. Monthly temperature and fuel data were provided by the Arizona Department of 
Weights and Measures. The following table lists the local county inputs used: 
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Table 4.1-1. NONROAD model coun!! tem~erature- and fuel-related in~uts. 
Fuel Diesel Gasoline Ethanol Blend 

Tem~eratures (OF) RVP Sulfur Sulfur ETOH Market Total Oxygen 
Month Max. Min. Average (~si} (~~m} (~~m} {Vol%} Share {%) {wt%} 

January 64 45 54.90 8.8 6 35 9.47 100 3.49 
February 69 48 58.45 8.4 6 23 9.24 100 3.42 
March 79 54 66.84 8.4 7 49 9.18 100 3.41 
April 87 61 74.23 7.8 7 23 5.57 100 2.06 
May 91 66 78.74 6.8* 6* 27* 0.00* 0* 0.00* 
June 107 80 93.40 6.6 6 25 0.00 0 0.00 
July 106 84 95.16 7.0 4 19 0.00 0 0.00 
August 104 82 93.16 6.8 6 29 0.00 0 0.00 
September 101 79 90.07 6.5 6 35 0.00 0 0.00 
October 91 65 78.13 7.9 7t 25 6.79 100 2.52 
November 81 56 68.67 8.4 7t 15 8.78 100 3.27 
December 65 46 56.03 8.31 7 28t 8.17t lOOt 3.03t 

* Since measurements were not available, the average ofJune, July, August and September data was used. 

t Since measurements were not available, the average of October, November, January, February, March and April data was used. 

EPA recommends adjusting default NONROAD model values (such as equipment population, 
activity levels of equipment, growth factors, etc.) where local data is available, as the default 
values in the model are derived from national averages. The NONROAD model defaults were 
adjusted in the following manner: 

• 	 Equipment population numbers and activity levels for commercial lawn and garden 
equipment were adjusted based on 2003 survey results ofthe commercial lawn and 
garden industry performed by ENVIRON as part of an inventory developed to study the 
impact of visibility impairing pollutants (ENVIRON et al., 2003). Survey results show 
that for most categories of lawn and garden equipment, the equipment populations for 
Maricopa County are significantly lower than EPA default values, while the average 
annual hours ofoperation for most equipment types are slightly higher than EPA's values. 
Using these new local data results is a considerable decrease in emissions from this 
category, compared with earlier results using EPA default data. 

The NONROAD model does not calculate emission values for NH3. Ammonia emission calcu
lations for the NONROAD model were derived by using a multiplier ofNOx emissions 
developed by ENVIRON (2003). 

Spatial allocation factors were developed (based on EPA guidance documents) to apportion non
road emissions to the PMlO nonattainment area. The approaches used are described in each 
section of this chapter. 

Temporal allocations (used to calculate PMlO average-day emissions) for nonroad equipment 
categories modeled in the NONROAD model come from EPA recommendations on weekday 
and weekend day activity levels for each nonroad equipment category (US EPA, 1999). Table 
4.1-2 lists the weighted activity level allocation fractions for each equipment class for weekdays 
and weekend days. For this report, the most conservative (highest) allocation fraction in each 
nonroad equipment class was used to calculate average-day emissions. 
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Table 4.1-2. Default weekday and weekend day activity allocation fractions. 
Equipment category Weekday Weekend day 
Agricultural 0.1666667 0.0833334 
Airport ground support 0.1428571 0.1428571 
Commercial 0.1666667 0.0833334 
Construction and mining 0.1666667 0.0833334 
Industrial 0.1666667 0.0833334 
Lawn and garden (residential) 0.1111111 0.2222222 
Lawn and garden (commercial) 0.1600000 0.1000000 
Logging 0.1666667 0.0833334 
Pleasure craft 0.0600000 0.3500000 
Railway maintenance 0.1800000 0.0500000 
Recreational 0.1111111 0.2222222 

4.2 Agricultural equipment 

Annual emissions from agricultural equipment in Maricopa County were calculated using EPA's 
NONROAD model as discussed above. County-wide results are shown in Table 4.2-1. 

Table 4.2-l. Annual emissions (tons/yr) from agricultural equipment in Maricopa County. 
PM10 PM2.5 NOx SOx NH3 
34.27 33.24 365.55 0.14 0.67 

Annual emissions for the PMIO nonattainrnent area were calculated based on EIIP guidance (US 
EPA, 2002) which recommends using the ratio of agricultural land inside the nonattainrnent area 
to agricultural land inside the county. See Section 1.5.2 for a discussion ofland use data used. 

PM10 NAA emissions from Total County PM IO emissions x Agricultural land use allocation factor 
agricultural equipment from agricultural equipment 

34.27 tons x 44.14% 

15.13 tons PMjO Iyr 

Table 4.2-2. Annual emissions (tons/yr) from agricultural equipment in the PM10 NAA. 
PM 10 PM2•5 NOx SO, NH3 
15.13 14.67 161.35 0.06 0.30 

County average-day emissions were calculated by multiplying annual emissions (generated by 
the NONROAD model) by the most conservative weekday/weekend day activity allocation fac
tor for agricultural equipment listed in Table 4.1-2, and dividing the product by the number of 
weeks (52) in the year (US EPA, 1999), as follows: 

Average County PM IO = Annual PM IO x daily activity allocation factor x 2000 52 
daily emissions emissions for agricultural equipment (lbs/ton) (wks/yr) 
(lbs/day) (tons/yr) (week/day) 

= 34.27 x 0.166667 x 2000 52 

= 219.7lhs/day 

Table 4.2-3. Typical daily emissions (lbs/day) from agricultural equipment in Maricopa County. 
PM,o PM2•5 NOx SOx NH3 
219.7 213.1 2,343.3 0.9 4.3 
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PMIO nonattainment area average-day emissions were calculated by multiplying County average
day emissions by the agricultural land use allocation factor: 

PM IO NAA average Maricopa County PM IO x Agricultural land use allocation factor 
day emissions average-day emissions 

219.7lbs/day x 44.14% 

100.4lbs/day 

Table 4.2-4. Typical daily emissions (lbs/day) from agricultural equipment in the PM IO nonattainment area. 
PM10 PM2•5 NO. SO, NH3 
97.0 94.0 1,034.3 0.4 1.9 

4.3 Airport ground support equipment and auxiliary power units 

Annual emissions from airport ground support equipment (GSE) and auxiliary power units 
(APUs) at most airports in the county were estimated using the Emissions Dispersion Modeling 
System (EDMS, v. 5.1.1) from the U.S. Federal Aviation Administration (FAA). The model can 
estimate emissions from affiliated ground support equipment (GSE) and auxiliary power units 
(APUs), by using either default equipment profiles, or user-specified data on equipment popu
lations and activity patterns. In most cases, activity data on 2008 aircraft operations and GSE / 
APU usage was obtained from individual airport surveys issued by MAG and/or MCAQD. 
Where survey responses were incomplete or information was otherwise unavailable, activity data 
was estimated using commercially available data, and EDMS default assumptions where appro
priate. Further details concerning the modeling input data and results are presented in Section 
4.11 of this report. 

For Luke Air Force Base (AFB), emissions estimates for ground support equipment were ob
tained from a recent base-wide mobile source emissions inventory for calendar year 2008 that 
had recently been completed for the US Air Force (Weston, 2010). Using data on the frequency 
and intensity of usage for each type of equipment, annual emissions were calculated as in the 
following example for a light card equipped with a diesel engine: 

Epo) = ELHP x OT x LF x EF I CF 

where: 

Epo) = Annual emissions of a particular pollutant (lb/yr) 

ELHP = Maximum horsepower rating of engine (hp) e.g. 10.7 hp 

OT = Operating time (hr/yr) e.g. 52,560 hr/yr 

LF = Typical load factor that the engine operates (% of max) e.g. 51% 

EF = Emission factor (g/hp-hr) e.g. 7.8 g/hp-hr 

CF = Conversion factor to convert grams to pounds (453.59 glIb) 


Thus, total annual NOx emissions all similar pieces of this type ofGSE was calculated as: 

ENOx 	 = 10.7 (hp) x 52,560 (hrs/yr) x 51 % x 7.8 (g/hp-hr) 1453.59 (glIb) 

= 4,932 (lb/yr) 12,000 (lb/ton) 

= 2.47 tpy 
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GSE emissions from the Luke AFB study were added to the EDMS-estimated emissions from 
the other airports in the County. (The Luke study assumed APU usage, and thus emissions, to be 
negligible.) A simplifying assumption was made for all airports; i.e., that activity is spread fairly 
evenly throughout the week and year; thus daily emissions were estimated by dividing annual 
totals by 366 (= days/yr in 2008). Tables 4.3-1 and 4.3-2 below present the totals for all airport 
GSE and APU usage within both Maricopa County and the PMIO nonattainment area, on an 
annual and typical daily basis, respectively. 

Table 4.3-1. Annual emissions (tons/yr) from all airport ground support equipment (GSE) and auxiliary 
power units (APUs). 

Maricopa County PM10 nonattainment area 
PM10 PM2.S NOx SOx NH3 PM10 PM2•S NOx SOx NH3 

GSE 14.92 14.39 497.97 13.62 14.72 14.21 490.28 13.42* * 
APUs 12.29 12.29 88.76 12.82 12.27 12.27 88.68 12.80* * 
Total: 27.21 26.68 586.73 26.43 26.99 26.48 578.95 26.22 

,
* At present, EDMS does not mclude calculatIOn of ammoma emISSIOns from alfcraft operatIOns. 

Table 4.3-2. 1'ypical daily emissions (Ib) from airport GSE and APU usa2e. 
Maricopa County PM IO nonattainment area 

PM2.S NOx SOx NH3 PM10 PM2.S NOx SOx 
GSE 81.5 78.7 2,721.1 74.4 * 80.4 77.7 2,679.1 73.3 * 
APUs 67.1 67.1 485.0 70.0 * 67.1 67.l 484.6 70.0 * 
Total: 148.7 145.8 3,206.1 144.4 147.5 144.7 3,163.7 143.3 

* At present, EDMS does not include calculaTIon of ammonia emissions from aircraft operations. 

4.4 Commercial equipment 

Annual emissions from commercial equipment in Maricopa County were calculated using EPA's 
NONROAD model, as described in Section 4.1. Annual emissions for the PMIO nonattainment 
area for this category were derived by applying the ratio of industrial employment in the non
attainment area to Maricopa County-level totals, as data on the number of wholesale establish
ments recommended by EIlP guidance (US EPA, 2002) was not available. See Section 1.5.1 for 
a discussion of the industrial employment data used. 

Table 4.4-1. Annual emissions (tons/yr) from commercial equipment usage. 
Maricopa County PMJO non attainment area 

PM10 PM2.5 NOx SO. NH3 PMJO PM2.S NO. SOx NH3 
117.97 112.98 1,395.23 2.40 21.12 117.66 112.69 1,391.61 2.39 21.06 

County average-day emissions were calculated by multiplying Maricopa County annual emis
sions (generated by the NONROAD model) by the most conservative weekday/weekend day 
activity allocation factor for commercial equipment (0.1666667) listed in Table 4.1-2, and 
dividing the product by the number of weeks (52) in the year (US EPA, 1999). PMIO nonattain
ment area average-day emissions were calculated based on industrial employment ratios as 
described above. 

Table 4.4-2. Typical da~emissionsJibs/day) from commercial equipment usage. 
Maricopa County PM JO nonattainment area 

PM JO PM2•S NOx SO. NH3 PMJO PM2•S NO. SOx 
756.2 724.2 8,943.8 15.4 135.4 754.2 722.4 8,920.6 15.3 135.0 
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4.5 Construction and mining equipment 

Annual emissions from construction and mining equipment in Maricopa County were calculated 
using EPA's NONROAD model as described in Section 4.1. Annual emissions for the PM lO 

nonattainment area for this category were derived by applying the ratio of construction employ
ment in the nonattainment area to Maricopa County-level totals as a conservative estimate, as the 
EIIP-recommended allocation factor of total dollar value of construction was unavailable (US 
EPA, 2002). See Section 1.5.1 for a discussion of the employment data used. 

Table 4.5-1. Annual emissions (tons/yr) from construction and mining equipment usage. 
Maricopa County PM10 non attainment area 

1,260.98 1,220.75 14,796.63 6.60 28.10 1,249.88 1,210.00 14,666.42 6.55 27.85 

County average-day emissions were calculated by mUltiplying Maricopa County annual emis
sions (generated by the NONROAD model) by the most conservative weekday/weekend day 
activity allocation factor for construction/mining equipment (0.1666667) listed in Table 4.1-2, 
and dividing the product by the number of weeks (52) in the year (US EPA, 1999). PM lO 

non attainment area average-day emissions were calculated based on population ratios as 
described above. 

Table 4.5-2. Typical daily emissions (lbs/day) from construction and mining equipment usage. 
Maricopa County PM10 non attainment area 

8,083.2 7,825.3 94.850.2 42.3 180.1 8,012.1 7,756.4 94,015.6 42.0 178.5 

4.6 Industrial equipment 

Annual emissions from industrial equipment in Maricopa County were calculated using EPA's 
NONROAD model, as described in Section 4.1. Annual emissions for the PMIO nonattainment 
area for this category were derived by applying the ratio of industrial employment in the non
attainment area to Maricopa County-level totals as a conservative estimate, as the number of 
employees in manufacturing recommended by EIIP guidance (US EPA, 2002) was unavailable. 
See Section 1.5.1 for a discussion of the industrial employment data used. 

Table 4.6-1. Annual emissions (tons/yr) from industrial equipment usage. 
Maricopa County PM10 nonattainment area 

PM10 PM2•5 NO. SO. NH3 PM10 PM2.5 NO. SOx NH3 
101.69 98.96 2,593.13 3.22 56.23 101.42 98.71 2,586.39 3.21 56.09 

County average-day emissions were calculated by multiplying Maricopa County annual emis
sions (generated by the NONROAD model) by the most conservative weekday/weekend day 
activity allocation factor for industrial equipment (0.1666667) listed in Table 4.1-2, and dividing 
the product by the number of weeks (52) in the year (US EPA, 1999). PM lO nonattainment area 
average-day emissions were calculated based on industrial employment ratios as described 
above. 

Table 4.6-2. Typical daily emissions (lbs/day) from industrial equipment usage. 
Maricopa County PM10 nonattainment area 

PM)o PM2•5 NOx SO. NH3 PM10 PM2.5 NO. SOx NH3 
651.8 634.4 16,622.7 20.6 360.5 650.1 632.7 16,579.4 20.6 359.5 
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4.7 Lawn and garden equipment 

Annual emissions from lawn and garden equipment in Maricopa County were calculated using 
EPA's NONROAD model, as described in Section 4.1. These results reflect revised equipment 
population and usage estimates from survey work done in early 2003 for the Arizona Department 
of Environmental Quality (discussed in further detail in Section 4.1). Annual emissions for the 
PMlO nonattainment area for this category were derived by applying the ratio of population in the 
nonattainment area to Maricopa County-level totals (since data on housing units was unavailable, 
it was not possible to implement the EIIP-recommended calculation approach (US EPA, 2002). 
See Section 1.5.1 for a discussion of the population data used. 

Table 4.7-1. Annual emissions (tons/yr) from lawn and ~arden equipment. 
Maricopa County PM IO non attainment area 

PM10 PM2•5 NO, SO, NH3 PM10 PM2.5 NO, SO, NH3 
182.28 168.79 798.14 3.16 19.63 183.02 169.48 801.41 3.17 19.71 

County average-day emissions were calculated by multiplying Maricopa County annual emis
sions (generated by the NONROAD model) by the most conservative weekday/weekend day 
activity allocation factor for lawn and garden equipment (0.1600000 for the commercial seg
ment, 0.2222222 for residential) listed in Table 4.1-2, and dividing the product by 52 (the 
number of weeks in a year; US EPA, 1999). PM 10 nonattainment area average-day emissions 
were calculated by applying a population-based ratio as described in Section 4.7 above. 

Table 4.7-2. Typical daily emissions (lbs/day) from lawn and ~arden equipment. 
Maricopa County PM10 nonattainment area 

PM10 PM2•5 NO, SO, NH3 PM10 PMZ.5 NO, SO, NH3 
1,250.1 1,156.9 5,571.5 23.1 144.6 1,255.3 1,161.6 5,594.4 23.2 145.2 

4.8 Pleasure craft 

Annual emissions from pleasure craft equipment in Maricopa County were calculated using 
EPA's NONROAD model, as described in Section 4.1. Annual emissions for the PMIO non
attainment area for this category were derived by applying the ratio of water surface area in the 
nonattainment area to Maricopa County-level totals, as recommended by EIIP guidance (US 
EPA,2002). See Section 1.5.2 for a discussion of the land use data used. 

Table 4.8-1. Annual emissions (tons/yr) from pleasure craft equipment. 
Maricopa County PM10 nonattainment area 

PM10 PM2•5 NO, SO, NH3 PM 10 PMZ•5 NO, SO, NH3 
9.25 8.54 77.74 0.85 1.73 7.02 6.48 59.03 0.64 1.32 

County average-day emissions were calculated by multiplying Maricopa County annual emis
sions (generated by the NONROAD model) by the most conservative weekday/weekend day 
activity allocation factor for pleasure craft (0.3500000) listed in Table 4.1-2, and dividing the 
product by the number of weeks (52) in the year (US EPA, 1999). PM IO nonattainment area 
average-day emissions were calculated based on water surface area as described above. 

Table 4.8-2. Typical daily emissions (lbslday) from pleasure craft equipment. 
Maricopa County PM10 non attainment area 

PM10 PM2.5 NO. SO, NH3 PM10 PM2.5 NO, SOx NH3 
124.5 114.9 1,046.5 11.4 23.3 94.5 87.3 794.6 8.6 17.7 
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4.9 Railway maintenance equipment 

Annual emissions from railway maintenance equipment in Maricopa County were calculated 
using EPA's NONROAD model, as described in Section 4.1. Annual emissions for the PMlO 
nonattainment area for this category were derived by applying the ratio of population in the 
nonattainment area to Maricopa County-level totals, as recommended by EIIP guidance (US 
EPA,2002). See Section 1.5.1 for a discussion of the population data used. 

Table 4.9-1. Annual emissions (tonsll'!lfrom railway maintenance ~uipment. 
Maric~a CounlY PM10 nonattainment area 

PMIO PM2•5 NO, SOx NH3 PM10 PM2.5 NO, SOx NH3 
1.13 1.09 9.23 0.00 0.02 1.13 1.10 9.26 0.00 0.02 

County average-day emissions were calculated by multiplying Maricopa County annual emis
sions (generated by the NONROAD model) by the most conservative weekday/weekend day 
activity allocation factor for railway maintenance equipment (0.1800000) listed in Table 4.1-2, 
and dividing the product by the number of weeks (52) in the year (US EPA, 1999). PMlO non
attainment area average-day emissions were calculated based on the population ratio as described 
above. 

T bl - T . I d '1 (Ib /d l.lY;) f . ta e 4 9 2 lYPlca auy emissions s rom railway maID enance eqUip men . t 
Maricopa County PM10 nonattainment area 

PM]o PM2•5 NOx SOx NH3 PM lO PM2.5 NOx SOx NH3 
7.8 7.6 63.9 0.0 0.1 7.8 7.6 64.1 0.0 0.1 

4.10 Recreational equipment 

Annual emissions from recreational equipment in Maricopa County were calculated using EPA's 
NONROAD model, as described in Section 4.1. Annual emissions for the PMlO nonattainment 
area for this category were derived by applying the ratio ofpassive open space and vacant land 
use in the non attainment area to Maricopa County-level totals as recommended by ElIP guidance 
(US EPA, 2002). See Section 1.5.2 for a discussion of the land use data used. 

Table 4.10-1. Annual emissions (tons/yr) from recreational equipment. 
Maricopa County PM IO nonattainment area 

PM IO PM2.5 NOx SO, NH3 PM10 PM2•5 NO, SOx NH3 
45.58 41.98 63.80 0.42 2.10 7.68 7.08 10.76 0.07 0.35 

County average-day emissions were calculated by multiplying Maricopa County annual emis
sions (generated by the NONROAD model) by the most conservative weekday/weekend day 
activity allocation factor for recreational equipment (0.2222222) listed in Table 4.1-2, and 
dividing the product by the number of weeks (52) in the year (US EPA, 1999). PMlO nonattain
ment area average-day emissions were calculated based on land use as described above. 

Table 4.10-2. Typical daily emissions (lbs/day) from recreational equipment. 
Maricopa County PM lO nonattainment area 

PM1" PM2.5 NO, SOx NH] PM10 PM2.5 NOx SOx NH3 
389.6 358.8 545.3 3.6 18.0 65.7 60.5 91.9 0.6 3.0 
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4.11 Aircraft 

Emissions from aircraft operations at the largest civilian airports in Maricopa County were esti
mated using the Federal Aviation Administration's Emissions and Dispersion Model (EDMS, 
v. 5.1.1). The EDMS model combines specified aircraft and activity levels with default emission 
factors in order to estimate annual emissions inventories for a specific airport. The model cal
culates emissions of sulfur oxides (SOx), oxides of nitrogen (NOx), carbon monoxide (CO), and 
volatile organic compounds (VOC), and (for a small subset of aircraft and engine types), PMI0 
and PM2.5 as well. The model also estimates emissions from affiliated ground support equip
ment (GSE) and auxiliary power units (APUs); these emissions are reported separately and are 
summarized in Section 4.3.) 

MCAQD surveyed all medium-size and large airports in Maricopa County to gather data on the 
types and levels of aircraft activity (specifically the number of landing and takeoff cycles, or 
LTO's) or touch and go operations (TGOs) where applicable, along with information on the 
types of aircraft that comprise the airport's typical fleet mix, and other operational data, such as 
typical usage patterns of ground support equipment (GSE) and auxiliary power units (APUs), 
average taxi/idle times, etc. Where survey responses were unavailable or incomplete, aircraft 
activity data from publicly accessible databases, such as the FAA's Air Traffic Activity System 
(AT ADS) and Enhanced Traffic Management System Counts (ETMSC), were used. 

All emission estimates in this section have been developed using the EDMS model, with the 
exception ofLuke Air Force Base (AFB), whose emissions calculations have been prepared as 
part of a base-wide 2008 mobile source emissions inventory that has recently been completed 
(Weston,2010). Luke AFB's emissions reported here as 'aircraft activity' actually comprise 
three distinct, though related, types of activity: (1) the operation of aircraft stationed at the base, 
(2) a much smaller level of "transient" aircraft traffic within Luke's airspace, and (3) emissions 
produced during on-wing engine testing - considered a "mobile source" emission category. 
As with all other airports included in this inventory, emissions from ground support equipment 
(GSE) at Luke AFB are addressed in Section 4.3, Airport ground support equipment and 
auxiliary power units. 

In addition to the LTOs (and occasional TGO activity) reported by other airports in the area, 

Luke reported two additional, types of aircraft operations: aircraft low fly bys (LFB), and aircraft 

low fly patterns (LFP). Each of these types of operations can be characterized by a distinctive 

combination of the times in mode (TIM); (e.g., approach, taxi in/out, takeoff and climb out.) 

For F-16 activity, Luke's emissions are based not on the number ofLTOs, but rather the 

aggregate annual operational time in modes (TIMs) for all aircraft of this type. For the F-16, an 

LTO cycle includes five modes ofoperation: idle (taxi in/out), intermediate, approach, military 

and afterburner. The F-16 emissions were estimated using the annual TIMs provided by Luke 

AFB and emission factors from military guidance documents. 


Table 4.11-1 lists the data sources for each airport's activity level, as well as fleet mix. The total 

number of aircraft operations in 2008 is also listed. For all airports other than Luke AFB, 

aircraft emissions were estimated for four aircraft categories: 


• 	 Air carriers (abbreviated "AC"): Larger commercial aircraft with at least 60 seats or 
18,000 lbs payload capacity, used for scheduled service to transport passengers and/or 
freight; 

• 	 Air taxis ("AT"): Smaller commercial turbine- or piston-powered aircraft with less than 
60 seats or 18,000 lbs payload capacity; 
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• 	 General aviation ("GA"): Aircraft used on an unscheduled basis for recreational flying, 
personal transportation, and other activities, including business travel; and 

• 	 Military ("ML"): Aircraft used to support military operations. 

Table 4.11-1. Annual air~ort o~erations {b~ aircraft category), and related data sources. 
Airport Operations Data Fleet Mix Data Aircraft 2008 


Air~ort Code Source' Source2 Type O~erations 


Buckeye Munici2al BXK airnav.com Generic GA 2rofile GA 26,535 

Chandler Municipal CHD FAAIATADS FAAlETMSC AT 2,882 


GA 233,713 

ML 247 


Falcon Field FFZ FAAIATADS FAAlETMSC AC 6 

AT 3,813 

GA 313,448 

ML 2,152 


Gila Bend Munici2al E63 airnav.com Generic GA 2rofile GA 1,768 

Glendale Municipal GEU FAAIATADS, FAAlETMSC AT 1,873 


Survey response GA 134,282 

ML 57 


Luke Air Force Base LUF [Emission totals Erovided by Luke AFB are based on times-in-mode. ] 

Phoenix Deer Valley DVT Survey response Survey response, AC 284 


FAAlETMSC 	 AT 6,217 
GA 370,003 * 
ML 130 

Phoenix Goodyear GYR Survey response Survey response, AC 140 
FAAlETMSC 	 AT 1962 

GA 169,177 * 
ML 6,747 

Phoenix-Mesa Gateway IWA FAAIATADS, FAAlETMSC AC 3,876 

(formerly Williams Survey response AT 5,937 

Gateway) GA 211,674 


ML 5,939 

Phoenix Sky Harbor PHX Survey response Survey response, AC 391,518 


FAAlETMSC AT 77,354 

GA 30,868 

ML 2,759 


Pleasant Valley P48 airnav.com Generic GA Erofile GA 23,535 
Scottsdale SDL FAAIATADS FAAlETMSC AT 11,232 


GA 179,619 

ML 560 


Sky Ranch at Carefree 18AZ Survey resEonse Generic GA Erofile GA 1,515 

Stellar Airpark P19 airnav.com Generic GA Erofi1e GA 19,528 

Wickenburg MuniciEal E25 Survey resEonses Generic GA Erofile GA 6,000 


1. FAAIATADS: Federal Aviation Administration's Air Traffic Activity Data System (database); http://aspm.faa.gov. 
2. FAAlETMSC: Federal Aviation Administration's Enhanced Traffic Management System Counts (database); http://aspm.faa.gov. 
* includes touch-and-go (TGO) operations levels reported by the airport. 

The following section describes how activity and emissions were estimated for a representative 
airport, Chandler Municipal (CHD). Data from FAA's Air Traffic Activity System (AT ADS, 
http://www.aspm.faa.gov) provided data on 2008 activity by aircraft type; these results are 
contained in Table 4.11-1. While ATADS reported a total of233,713 general aviation opera
tions at this airport in 2008, further information on the aircraft types comprising this activity was 
needed. The FAA's Enhanced Traffic Management System Counts (ETMSC) database was used 
to "grow" available aircraft-specific operational data as described below. 
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The ETMSC database on general aviation activity at CHD in 2008 comprises 152 different air
craft types, totaling 3,589 operations, (See Table 4.11-2). To simplify modeling input require
ments, this aircraft-specific activity data was ranked in order of decreasing frequency and 
activity data for the most frequently reported aircraft was then grown to represent all general 
aviation ("GA") activity, as shown in Table 4.11-2 below. 

Table 4.11-2. Exam~le showing how most common aircraft-s~ecific activi!y was grown for EDMS modeling. 
ETMSC % of total "Grown" 
reported reported Cumulative operations for 

Rank Aircraft Ty~e o~erations o~erations Percent EDMS modeling 
1 BE20 - Beech 200 Super King 240 6.7% 21,919 
2 BE58 - Beech 58 233 6.5% 21,280 
3 P A28 - Piper Cherokee 233 6.5% 21,280 
4 C525 - Cessna CitationJet/CJl 232 6.5% 21,189 
5 C182 - Cessna Skylane 182 203 5.7% 31.8% 18,540 
6 Cln - Cessna Skyhawk In/Cutlass 194 5.4% 17,718 
7 TBM7 - Socata TBM-7 166 4.6% 15,161 
8 R22 - Robinson R-22 Mariner 138 3.8% 12,604 
9 BE9L - Beech King Air 90 106 3.0% 9,681 
10 BE36 - Beech Bonanza 36 97 2.7% 51.3% 8,859 
11 BE55 - Beech Baron 55 90 2.5% 8,220 
12 BE35 - Beech Bonanza 35 87 2.4% 7,946 
13 C210 - Cessna 210 Centurion 75 2.1% 6,850 
14 P A32 - Piper Cherokee Six 73 2.0% 6,667 
15 P28R - Cherokee ArrowlTurbo 71 2.0% 62.4% 6,484 
16 P46T - Piper Malibu Meridian 67 1.9% 6,119 
17 SR22 - Cirrus SR 22 67 1.9% 6,119 
18 BE30 - Raytheon 300 Super King Air 65 1.8% 5,936 
19 M020 - Mooney M-20 62 1.7% 5,662 
20 C560 - Cessna Citation V IUltralEncore 60 1.7% 71.3% 5,480 

152 	 XL2 - Liberty XL-2 <0.1% 100.0% (nla) 

Totals: 3,589 233,713 

This approach of ranking reported activity, and then growing the most frequently occurring 
subset of aircraft typically resulted in a set comprised of 10 to 30 aircraft types being modeled 
for each airport/aircraft class combination, representing 60 to 100% of all reported activity. 
Since the EDMS model includes estimates ofPMlO emissions only for a relatively small number 
of aircraft/engine types, all model output files were reviewed for missing data. For those 
aircraft/engine combinations for which the EDMS model indicated zero PMlO emissions, the 
default EPA emission factors listed in Table 4.11-3 (US EPA, 2003) were incorporated into the 
EDMS output data files, and total PM emissions recalculated. 

Table 4.11-3. EPA's default PMIO emission factors for aircraft, by activity type. 
Activi!y we 	 PM10 Emission Factor (lblL TO) 
Air Carrier, Air Taxi, Military 0.60333 
General Aviation 	 0.2367 

Following EPA guidance (US EPA, 2003), PM2.5 emissions were estimated to be 92% ofPM IO 

levels. For ease in modeling computation and the assessment of emissions, all activity was 
assumed to occur evenly throughout the year. Thus, average daily emissions were calculated by 
dividing annual totals by 366 (= days per year in 2008). Tables 4.11-4 and 4.11-5 list the total 
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annual emissions and average daily emissions, for each airport and aircraft type, for airports 
within and outside the PM IO NAA, respectively. 

Table 4.11--4. Annual and average daily emissions, by airport and aircraft type, from airports within the 
PM10NAA 

Cate- Annual emissions (tons/yr) Typical daily emissions Obs/day) 
Airport 20ry PM lO PM2•5 NO, SO, PM10 PM2•5 NO, SO, 
Chandler Municipal AT 0.27 0.27 0.94 0.24 1.5 1.5 5.1 1.3 

GA 12.68 11.79 18.51 6.43 69.3 64.4 lOLl 35.1 

ML 0.04 0.04 0.12 0.02 0.2 0.2 0.6 0.1 


Total 12.99 12.10 19.56 6.68 71.0 66.1 106.9 36.5 

Falcon Field AC 0.00 0.00 0.00 - 0.0 0.0 0.0 0.0 

AT 0.23 0.23 2.94 0.49 1.3 1.2 16.0 2.7 
GA 18.49 17.07 14.34 6.16 101.0 93.3 78.3 33.7 
ML 0.31 0.29 0.40 0.13 1.7 1.6 2.2 0.7 

Total 19.03 17.59 17.67 6.78 104.0 96.1 96.6 37.0 
Glendale Municipal AT 1.06 1.05 9.70 2.43 5.8 5.7 53.0 13.3 

GA 6.90 6.41 5.51 2.20 37.7 35.0 30.1 12.0 
ML 0.01 0.01 0.12 0.02 0.0 0.0 0.6 0.1 

Total 8.17 7.66 15.51 4.71 44.6 41.8 84.8 25.7 
Luke Air Force Baset ML 62.82 62.82 382.40 31.81 343.3 343.3 2,089.6 173.8 
Phoenix Deer Valley AC 0.04 0.04 0.05 0.01 0.2 0.2 0.3 0.1 

AT 0.41 0.41 3.97 0.76 2.2 2.2 21.7 4.2 
GA 10.10 9.43 62.81 14.61 55.2 51.5 343.2 79.8 
ML 0.02 0.02 0.07 0.02 0.1 0.1 0.4 0.1 

Total 10.57 9.90 66.91 15.40 57.8 54.1 365.6 84.1 
Phoenix Goodyear AC 0.02 0.01 0.36 0.05 0.1 0.1 1.9 0.3 

AT 0.19 0.19 1.61 0.28 Ll 1.0 8.8 1.5 
GA 0.66 0.66 18.86 5.25 3.6 3.6 103.0 28.7 
ML 0.96 0.89 3.66 1.07 5.2 4.8 20.0 5.8 

Total 1.83 1.74 24.48 6.64 10.0 9.5 133.8 36.3 
Phoenix Sky Harbor AC 22.38 22.38 1,751.85 185.77 122.3 122.3 9,573.0 1,015.2 
IntI. AT 4.24 4.02 116.92 17.51 23.2 22.0 638.9 95.7 

GA 3.37 3.21 12.81 2.83 18.4 17.6 70.0 15.4 
ML 0.45 0.43 23.48 2.34 2.5 2.4 128.3 12.8 

30.45 30.05 1,905.06 208.45 166.4 164.2 10,410.2 1,139.1 
Phoenix-Mesa AC 0.l6 0.15 13.25 1.72 0.9 0.8 72.4 9.4 
Gateway Airport AT 0.63 0.62 3.02 0.64 3.4 3.4 16.5 3.5 

GA 12.99 12.04 17.41 5.48 71.0 65.8 95.2 29.9 
ML 0.58 0.55 26.56 3.14 3.2 3.0 145.1 17.1 

14.35 13.36 60.24 10.98 78.4 73.0 329.2 60.0 
Pleasant Valley GA 0.36 0.33 1.65 0.34 1.9 1.8 9.0 1.8 
Scottsdale AT 1.03 1.02 7.84 1.37 5.7 5.6 42.8 7.5 

GA 19.83 18.86 116.13 21.79 108.4 103.1 634.6 119.1 
ML 0.08 0.08 0.24 0.06 0.5 0.4 1.3 0.3 

20.95 19.96 124.21 23.22 114.5 109.1 678.8 126.9 
Skyranch at Carefree GA 0.18 0.17 0.39 0.10 1.0 0.9 2.1 0.5 
Stellar Airpark GA 2.31 2.13 2.42 0.97 12.6 11.6 13.2 5.3 
PM10 NAA totals: 183.80 177.61 2,620.31 316.00 1,004.3 970.5 14,318.6 1,726.8 ..t Sum ofemlSSIODS from the followmg categones, as reported m Weston (2010): (I) aIrcraft stationed at Luke AFB, (2) tranSIent aIrcraft, and (3) 

on-wing aircraft engine testing. 
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Table 4.11-5. Annual and average daily emissions, by aircraft type, from airports outside the PM lO NAA. 
Cate- Annual emissions (tons/yr) Average daily emissions Obs/day) 

Facility ~ory PM10 PM2.5 NOx SOx PM10 PM2.5 NO, SOx 
Buckeye Municipal GA 3.14 2.89 2.70 0.97 17.2 15.8 14.8 5.3 
Gila Bend Municipal GA 0.21 0.19 0.18 0.06 1.1 1.1 1.0 0.3 
Wickenburg Municipal GA 0.77 0.73 2.75 0.61 4.2 4.0 15.0 3.3 
Maricopa County totals: 187.91 181.42 2,625.94 317.64 1,026.8 991.4 14,349.4 1,735.8 

4.12 Locomotives 

Annual emissions from locomotives were calculated based on diesel fuel usage data provided by 
Burlington Northern/Santa Fe Railway (BNSF), Union Pacific Railway (UP) and Amtrak. 
Railway operations from these companies fall into two categories: Class I haul lines and yard! 
switching operations. Annual emissions from these two activity categories were calculated by 
multiplying diesel fuel usage by the emission factors listed in Table 4.12-1 (US EPA, 2009). 

Table 4.12-1. Emission factors for locomotives. 
Emission factors (lbs/gal diesel) 

Activity type PMJO PM2•5 NOx SOx 
Class I haul line 0.Q15 0.014 0.394 0.004 0.0001 
Yard/switch operations 0.015 0.014 0.421 0.004 0.0001 

The example below illustrates how emissions were calculated for each locomotive activity type. 
Fuel use reported by railroads, and emission totals are summarized in Table 4.12-2. 

PM IO emissions from = Diesel use (gals/yr) x PMIO emission factor (lbs/gal) + 2,000 lbs/ton 
UP Class I haul lines 

= 7,780,284 gals/yr x 0.015Ibs/gal .;- 2,000 lbs/ton 

= 58.35 tons PMIO/yr 

Table 4.12-2. Total diesel use and annual emissions from locomotives in Maricopa County. 
Diesel use Annual emissions (tons/yr) 

Locomotive type (gals/yr) PM10 PM2.5 NOx SOx NH3 
BNSF Class I haul line 750,094 5.63 5.25 147.77 1.50 0.36 
UP Class I haul line 7,780,284 58.35 54.46 1,532.72 15.56 3.70 
BNSF yard/switch operations 400,000 3.00 2.80 84.20 0.80 0.19 
UP yard/switch operations 378,199 2.84 2.65 79.61 0.76 0.18 
Amtrak 52,416 0.39 0.37 10.33 0.10 0.02 
Totals: 9,360,993 70.21 65.53 1,854.62 18.72 4.45 

PMlO nonattainment area emissions were calculated by multiplying Maricopa County emissions 
by the percentage of track miles within the PM10 non attainment area, determined by GIS 
mapping. Results are shown in Table 4.12-3. 

PM]o nonattainment area emissions County PMIO emissions x Percentage of track miles within 
from UP Class I haul lines (tons/yr) (tons/yr) the PM]o nonattainment area 

56.99 tons PMIO/yr x 44.27% 

25.83 tons PMIO/yr 
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Table 4.12-3. Annual emissions (in tons/yr) from locomotives in the PM10 NAA. 
Track in Annual emissions (tons/yr) 

non attainment 

Locomotive type area (%) PM10 PM2•5 NOx SOx NH3 

BNSF Class I haul line 44.27 2.49 2.32 65.42 0.66 0.16 

UP Class I haul line 44.27 25.83 24.11 678.53 6.89 1.64 

BNSF yard/switch operations 100.00 3.00 2.80 84.20 0.80 0.19 

UP yard/switch operations 100.00 2.84 2.65 79.61 0.76 0.18 

Amtrak 0.00 0.00 0.00 0.00 0.00 0.00 

Totals: 34.16 31.88 907.76 9.11 2.16 


PM lO typical daily emissions for both the county (shown in Table 4.12-4) and the PMlO non
attainment area (Table 4.12-5) were calculated by dividing annual totals by 366 days (since 2008 
was a leap year), as locomotive activity is assumed to be uniform throughout the year. 

PM lO typical daily Annual PM JO emissions (tons) x 2000lbs/ton 366 days 
emissions from haul lines 

58.35 tons PMlO/yr x 2000 lbs/ton -"- 366 days 
312.3 lbs PMJO/day 

Table 4.12-4. Typical daily emissions (in lbs/day) from locomotives in Maricopa County. 
Locomotive type PM10 PM2.5 NOx SOx NH3 
BNSF Class I haul line 30.7 28.7 807.5 8.2 1.9 
UP Class I haul line 318.9 297.6 8,375.5 85.0 20.2 
BNSF yard/switch operations 16.4 15.3 460.1 4.4 1.0 
UP yard/switch operations 15.5 14.5 435.0 4.1 1.0 
Amtrak 2.1 2.0 56.4 0.6 0.1 
Totals: 383.6 358.1 10,134.5 102.3 24.3 

Table 4.12-5. Typical daily emissions (in lbs/day) from locomotives in the PM 10 non attainment area. 
Locomotive type PM10 PM2•5 NOx SOx NH3 
BNSF Class I haul line 13.6 12.7 357.5 3.6 0.9 
UP Class I haul line 141.2 131.8 3,707.8 37.6 8.9 
BNSFyard/switchoperations 16.4 15.3 460.1 4.4 1.0 
UP yard/switch operations 15.5 14.5 435.0 4.1 1.0 
Amtrak 0.0 0.0 0.0 0.0 0.0 
Totals: 186.7 174.2 4,960.4 49.8 11.8 
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4.13 Summary of all nonroad mobile source emissions 

Table 4.13-1 summarizes annual and daily emissions ofPMIO, PM25, NOx, SOx and NH3 from 
nonroad mobile sources in Maricopa County. Table 4.13-2 shows annual and typical daily 
emissions for these pollutants for the PM IO nonattainment area. 

Table 4.13-1. Annual andJypical daily emissions from nonroad mobile sources in Maricopa Counjy. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Category PM IO PM2•5 NOx SOx N03 PM10 PM2•5 NOx SOx N03 

Agricultural 34.27 33.24 365.55 0.14 0.67 219.7 213.1 2,343.3 0.9 4.3 
Airport GSE 27.21 26.68 586.73 26.43 148.7 145.8 3,206.1 144.4 
Commercial 117.97 112.98 1,395.23 2.40 21.12 756.2 724.2 8,943.8 15.4 135.4 
Construction & mining 1,260.98 1,220.75 14,796.63 6.60 28.10 8,083.2 7,825.3 94,850.2 42.3 180.1 
Industrial 101.69 98.96 2,593.13 3.22 56.23 651.8 634.4 16,622.7 20.6 360.5 
Lawn & garden 182.28 168.79 798.14 3.16 19.63 1,250.1 1,156.9 5,571.5 23.1 144.6 
Pleasure craft 9.25 8.54 77.74 0.85 1.73 124.5 114.9 1,046.5 11.4 23.3 
Railway maintenance 1.13 1.10 9.23 0.00 0.02 7.8 7.6 63.9 0.0 0.1 
Recreational 45.58 41.98 63.80 0.42 2.10 389.6 358.8 545.3 3.6 18.0 
Aircraft 187.91 181.41 2,625.94 317.64 1,026.8 991.3 14,349.4 1,735.8 
Locomotives 70.21 65.53 1,854.62 18.72 4.45 383.6 358.1 10,134.5 102.3 24.3 
Totals: 2,038.46 1,959.95 25,166.75 379.58 134.06 13,042.0 12,530.3 157,677.4 2,099.8 890.6 

Table 4.13-2. Annual and typical daily emissions from nonroad mobile sources in the PM10 NAA. 
Annual emissions (tons/yr) Typical daily emissions (lbs/day) 

Category PM IO PM2•5 NO, SOx N03 PM)o PM2.5 NOx SOx N03 

Agricultural 15.13 14.67 161.35 0.06 0.30 97.0 94.0 1,034.3 0.4 1.9 
Airport GSE 26.99 26.48 578.95 26.22 147.5 144.7 3,163.7 143.3 
Commercial 117.66 112.69 1,391.61 2.39 21.06 754.2 722.4 8,920.6 15.3 135.0 
Construction & mining 1,249.88 1,210.00 14,666.42 6.55 27.85 8,012.1 7,756.4 94,015.6 42.0 178.5 
Industrial 101.42 98.71 2,586.39 3.21 56.09 650.1 632.7 16,579.4 20.6 359.5 
Lawn & garden 183.02 169.48 801.41 3.17 19.71 1,255.3 1,161.6 5,594.4 23.2 145.2 
Pleasure craft 7.02 6.48 59.03 0.64 1.32 94.5 87.3 794.6 8.6 17.7 
Railway maintenance 1.13 1.10 9.26 0.00 0.02 7.8 7.6 64.1 0.0 0.1 
Recreational 7.68 7.08 10.76 0.07 0.35 65.7 60.5 91.9 0.6 3.0 
Aircraft 183.80 177.60 2,620.31 316.00 1,004.3 970.5 14,318.6 1,726.8 
Locomotives 34.16 31.88 907.76 9.11 2.16 186.7 174.2 4,960.4 49.8 11.8 
Totals: 1,927.89 1,856.17 23,793.26 367.42 128.87 12,275.2 11,811.9 149,537.7 2,030.5 852.9 

4.14 Quality assurance procedures 

Established procedures were used to check, and correct when necessary, the nonroad mobile 
sources emissions estimates. All NONROAD model input and output files, and Excel spread
sheets used to calculate the emissions, were checked by personnel not involved in developing the 
modeling inputs/outputs and spreadsheets being reviewed. In addition, the emissions estimates 
were reviewed for reasonableness by external agency staff. 
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5. Onroad Mobile Sources 

5.1 Introduction 

Onroad mobile source emissions have been calculated for particulate matter for the 2008 
Periodic Emissions Inventory (PEl) for the Maricopa County area. For the purposes ofthis 
particulate matter inventory, the following pollutants were included: PMlO, PM2.5, nitrogen 
oxides (NOx), sulfur oxides (SOx), and ammonia (NH3). PMlO refers to all particles less than or 
equal to 10 micrometers in diameter and PM2.5 refers to particles less than or equal to 2.5 
micrometers in diameter. 

Onroad mobile source emissions were estimated for the PMlO non attainment area (NAA) 
(approximately 3,000 square miles), as well as for Maricopa County (approximately 9,000 
square miles). Emission factors were calculated using MOBILE6.2, which is the latest version in 
a series ofmodels developed by the U.S. Environmental Protection Agency (EPA) for the 
purpose of estimating motor vehicle emission factors, and AP-42, which is the EPA Compilation 
of Air Pollutant Emission Factors. AP-42 emission factors were used to calculate fugitive dust 
emissions, while MOBILE6.2 was used to estimate exhaust, tire wear, and brake wear emissions. 

The MOBILE6.2 modeling accounted for the oxygenated fuel and the Arizona Vehicle 
Inspection! Maintenance (11M) programs applied in Maricopa County in 2008. The fuel use 
assumptions, including oxygen content and Reid Vapor Pressure (RVP), were derived from the 
2008 testing results provided by the Arizona Department of Weight and Measures. 

In order to develop the onroad mobile source emissions, the 2008 vehicle miles of travel (VMT) 
estimates were derived from the 2008 Highway Performance Monitoring System (HPMS) data 
provided by the Arizona Department ofTransportation (ADOT). The distribution ofVMT by 
vehicle type is based on the July 2008 vehicle registration data for Maricopa County provided by 
ADOT. The VMT by vehicle class was multiplied by the appropriate MOBILE6.2 emission 
factors to produce 2008 onroad exhaust, tire wear, and brake wear emissions. 

Paved road fugitive dust emissions estimates were derived from the AP-42 emission factors and 
the 2008 traffic assignment produced by the Maricopa Association of Governments (MAG) 
travel demand model. The 2008 VMTs for freeways, high-traffic arterials, and low-traffic 
arterials were derived from the 2008 traffic assignment. Low-traffic arterials carry less than 
10,000 vehicles on an average weekday, while high-traffic arterials carry 10,000 or more 
vehicles on an average weekday. These traffic assignment VMTs were normalized to 2008 
HPMS VMTs and multiplied by the appropriate particulate emission factors derived from the 
AP-42 equation for paved roads. The 2008 benefits of the committed measures in the MAG 
2007 Five Percent Plan for the Maricopa County PMlO Nonattainment Area (MAG, 2007) were 
applied to estimate 2008 paved road particulate emissions for the PEI. 

Unpaved road VMT for 2008 was derived from the MAG 2009 Unpaved Road Inventory (MAG, 
2010). Unpaved alley VMT for 2008 was derived from a GIS analysis of2009 aerial 
photographs conducted by MAG. The unpaved road and alley VMTs were multiplied by the 
appropriate AP-42 emission factors for unpaved roads and alleys, respectively. The 2008 
benefits of the committed measures in the MAG 2007 Five Percent Plan were applied to estimate 
2008 unpaved road and alley particulate emissions for the PEL 
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The main references for preparing the onroad mobile source portion of the 2008 emissions 
inventory were: 

• Emission Inventory Requirements for Ozone State Implementation Plans (US EPA, 1991); 
• Procedures for Emission Inventory Preparation Volume IV: Mobile Sources (US EPA, 

1992a); 
• Technical Guidance on the Use ofMOBILE6 for Emission Inventory Preparation (US 

EPA, 2002); 
• User's Guide to MOBILE6.1 and MOBILE6.2 (Mobile Source Emission Factor Model), 

(US EPA, 2003); and 
• Compilation of Air Pollutant Emissions Factors, AP-42 (US EPA, 2006). 

5.2 VMT estimation 

MAG prepared the 2008 VMT estimates for the PM lO NAA and Maricopa County. The VMTs 
used to develop vehicle exhaust, tire wear, brake wear, and paved road fugitive dust emissions 
were derived from 2008 HPMS data provided by ADOT. The 2008 HPMS VMTs for the PM lO 

NAA and Maricopa County are 87,153,000 miles per day and 91,257,000 miles per day, 
respective I y. 

The 2008 VMTs by facility type were used to estimate onroad exhaust, tire wear, and brake wear 
emissions. The VMT distribution by facility type for the PM lO NAA and Maricopa County was 
obtained from the 2007 Maricopa County Estimates of Daily Vehicle Travel by Highway 
Functional Classification derived from 2007 HPMS data by ADOT. The 2007 VMT 
distributions were multiplied by the estimated 2008 VMT for the PM lO NAA and Maricopa 
County. The resultant VMT estimates by facility type for the PMlO NAA and Maricopa County 
are shown in Table 5.2-1. 

The 2008 VMTs by silt loading category were used to estimate paved road fugitive dust 
emissions. Daily VMTs by silt loading category for the PM lO NAA and Maricopa County are 
shown in Table 5.2-2. The VMTs were derived by applying geographic information systems 
(GIS) to a 2008 traffic assignment output by the MAG travel demand model, TransCAD. The 
2008 weekday traffic volumes output by TransCAD was normalized to 2008 HPMS VMTs for 
the PMlO NAA and Maricopa County to produce the VMTs by silt loading category shown in 
Table 5.2-2. 

The 2008 VMTs for unpaved roads and alleys were used to estimate unpaved road fugitive dust 
emissions. The 2008 daily VMTs on unpaved roads and alleys in the PM lO NAA and Maricopa 
County are shown in Table 5.2-3. The 2008 VMT for unpaved roads in the PM lO NAA was 
derived from the MAG 2009 Unpaved Road Inventory (MAG, 2010). The 2008 VMT for 
unpaved alleys in the PM lO NAA was derived by multiplying a MAG GIS-derived estimate of 
650 miles ofdirt alleys by an annual average daily traffic estimate of9.1 vehicles per day. The 
2008 Maricopa County VMTs were obtained by applying a ratio of 1.047 to the PMlO NAA 
VMTs in Table 5.2-3. This ratio represents 2008 VMT on all roads in Maricopa County to 2008 
VMT on all roads in the PMlO NAA, as shown in Table 5.2-4. The VMTs in Table 5.2-4 
represent 2008 HPMS data submitted to the Federal Highway Administration by ADOT in 
August 2009. 
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Table 5.2-1. 2008 daily VMT by facility type (annual average daily traffic). 
PMIONAA Maricopa County 

Facility Type (thousand miles/day) (thousand miles/day) 
Interstate 2,458 3,163 
Other Principal Arterial 937 1,205 

] Minor Arterial 391 503 
..... Major Collector 1,149 1,478 

Minor Collector 163 210 
Local 1,188 1,529 
Interstate 11,208 11,527 
Other Freeway/Expressway 19,079 19,622 

~ Other Principal Arterial 22,074 22,703 
o Minor Arterial 14,472 14,884 

Collector 4,781 4,917 
Local 9,253 9,516 

Totals: 87,153 91,257 

Table 5.2-2. 2008 VMT by silt loading category for paved roads. 
DailyVMT 

Silt Loading Category PM lO NAA Maricopa County 
Freeways 30,835,329 32,526,693 
High-Traffic Arterials 42,498,543 43,586,568 
Low-Traffic Arterials 13,819,127 15,143,740 
Totals: 87,153,000 91,257,000 

Table 5.2-3. 2008 VMT on unpaved roads in the PM)o NAA and Maricopa County. 
2008 Annual Average Daily VMT 

Area Unpaved Roads Unpaved Alleys 
PMIONAA 47,984 5,915 
Maricopa County 50,239 6,193 

Table 5.2-4. 2008 VMT on all roads in the PM10 NAA and Maricopa County. 
2008 Annual Average Daily VMT Ratio to 2008 Annual Average 

Area (in thousands) Daily VMT in the PM10 NAA 
PMIONAA 87,153 1.000 
Maricopa County 91,257 1.047 

5.3 Speed estimation 

Vehicle speeds have no effect on the emission factors for exhaust particulate matter, re-entrained 
dust from paved roads, brake wear, tire wear, or exhaust NH3, but they have a significant impact 
on exhaust NOx emissions and re-entrained dust from unpaved roads, and a slight impact on S02 
and S04. For onroad mobile source exhaust emissions, the 2008 traffic assignment data provided 
by the MAG Transportation Group in June 2008 were applied to develop the speed estimates for 
all facility types, except local roadways. To develop the speed estimates, VMTs and vehicle 
hours oftravel (VHTs) were accumulated separately for three facility type groups (i.e., freeway, 
arterial, and collector) and two area types (i.e., urban and rural) across all four time periods (i.e., 
AM peak, midday, PM peak, and nighttime) in Maricopa County. Then, average daily speeds for 
the three facility type groups and two area types were calculated by dividing VMTs by VHTs. 
The same methodology was applied to develop the speed estimates for the PMlO NAA. For local 
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roadways, a default speed of 12.9 miles per hour was assumed by MOBILE6.2. Table 5.3-1 
presents average daily speeds applied for the MOBILE6.2 runs. An average speed of 25 miles 
per hour was assumed on all unpaved roads. 

Table 5.3-1. Average daily speeds for the 2008 periodic emissions inventory. 
PMJONAA Maricopa County 

HPMS Facility Type (mph) (mph) 
Principal Arterial - Interstate 46.8 51.5 
Principal Arterial - Other 36.0 38.1 

(;i

3..... 
Minor Arterial 
Major Collector 

36.0 
30.0 

38.1 
30.3 

Minor Collector 30.0 30.3 
Local 12.9 12.9 
Principal Arterial - Interstate 44.1 44.4 
Freeway and Expressway 44.1 44.4 

fa 
-e::> 

Principal Arterial - Other 
Minor Arterial 

29.5 
29.5 

30.1 
30.1 

Collector 24.3 24.2 
Local 12.9 12.9 

5.4 Monthly VMT factors 

For exhaust, tire wear, and brake wear emissions, annual emissions were calculated by 
aggregating estimated monthly emissions, which were derived by applying monthly emission 
factors to monthly VMTs. The monthly VMTs were calculated as the product of annual average 
daily VMT, monthly VMT adjustment factors, and the number of days for a given month. 

Since VMT varies by month, annual average daily VMT was adjusted by the monthly VMT 
adjustment factors to derive daily VMT for each month. The monthly VMT adjustment factors 
were developed from data recorded by continuous traffic counters on freeways (ADOT Freeway 
Management System) and arterials (phoenix Automatic Traffic Recorders) during the year 2007. 
These monthly factors are shown in Table 5.4-1. 

These factors indicate, as an example, that an average day in February has four percent more 
traffic on arterials than an annual average day, while an average day in July has two percent less 
traffic on freeways than an annual average day. 

Table 5.4-1. Average daily VMT adjustment factors by month. 
Month Arterials Freeways 
January 0.99 1.00 
February 1.04 1.03 
March 1.03 1.03 
April 1.04 1.02 
May 1.02 1.01 
June 0.97 1.01 
July 0.91 0.98 
August 0.97 0.97 
September 1.01 0.97 
October 1.01 0.99 
November 1.02 1.00 
December 1.00 1.00 
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5.5 Emission factor estimation 

Vehicle exhaust emission factors for PM IO, PM2.S, NOx, SOx, and NH3 were calculated using 
MOBILE6.2, as well as tire wear and brake wear emission factors for PMIO and PM2.S• The 
exhaust PMIO and PM2.5 estimates include the components oflead, sulfate, and carbon (organic, 
elemental, and total). The MOBILE6.2 emission factors were combined with VMT estimates to 
produce total emission estimates for onroad vehicle exhaust, tire wear, and brake wear emissions. 
The MOBILE6.2 runs were executed by MAG. The contact person for the MOBILE6.2 
emission estimates is Ieesuck Jung (602-254-6300). 

In order to calculate vehicle emission factors for the 2008 annual average day, two MOBILE6.2 
runs reflecting vehicles registered locally (subject to the lIM program) and those not registered 
locally (not participating in the lIM program) were executed using fuel and temperature data for 
each month of the year. 

Fugitive dust emission factors were derived from AP-42 by MAG. The derivation ofpaved and 
unpaved road emission factors is discussed in Section 5.5.2. The contact person for the fugitive 
dust emission estimates is Cathy Arthur (602-254-6300). 

5.5.1 MOBILE6.2 emission factor model 

The emission factors not related to fugitive dust were calculated using MOBILE6.2. The 
emission factors estimated with these runs were combined to reflect the actual proportions of 
vehicles subject to the specified levels of inspection. The term "VM vehicles" denotes vehicles 
which are required to undergo an emission test and/or inspection under the Arizona Vehicle 
Inspection! Maintenance Program. It is important to note that participation in the lIM program is 
required for all vehicles registered in the PMlO NAA, with the exception of certain model years 
and vehicle classes. However, it is assumed that only 91.6 percent of the vehicles operating 
within the PMIO NAA and Maricopa County participate in the lIM program and the remaining 
8.4 percent do not participate in the program. These percentages reflect the control measures 
"Tougher Enforcement of Vehicle Registration and Emissions Test Compliance" and "Expansion 
of Area A Boundaries", described in the MAG Eight-Hour Ozone Redesignation Request and 
Maintenance Plan for the Maricopa Nonattainment Area (MAG, 2009). In the absence of any 
additional data, this percentage split is assumed to apply directly to VMT as well. 

5.5.1.1 MOBILE6.2 inputs 

In order to accurately reflect the state ofthe lIM program in the PMlO NAA, several MOBILE6.2 
runs were performed and the emission factors from those runs weighted together. The specific 
model run inputs to the MOBILE6.2 model are described in Appendix 5. 

5.5.1.2 MOBILE6.2 outputs 

MOBILE6.2 was executed with the inputs described in Appendix 5 to obtain composite emission 
factors in grams per mile (g/mi) for PMlO, PM2.5, NOx, SOx, and NH3. These values were 
obtained for the following eight vehicle classes: light-duty gas vehicles (LDGV), light-duty gas 
trucks of gross vehicle weight under 6000 pounds (LDGTIILDGT2; LDGT12) and 6000 pounds 
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or more (LDGT3/LDGT4; LDGT34), heavy-duty gas vehicles (HDGV), light-duty diesel 
vehicles (LDDV), light-duty diesel trucks (LDDT), heavy-duty diesel vehicles (HDDV), and 
motorcycles (MC); by the following twelve facility types: rural interstate, rural other principal 
arterial, rural minor arterial, rural major collector, rural minor collector, rural local, urban 
interstate, urban other freeway/expressway, urban other principal arterial, urban minor arterial, 
urban collector, and urban local. The emission factors generated for each month of the year in 
2008 are presented in Appendix 5. These values were subsequently used in developing emission 
estimates. 

5.5.1.3 MOBILE6.2 emission estimates 

MOBILE6.2 was used to generate onroad emission factors and VMT mix by vehicle class and 
facility type. Daily VMTs for an annual average day (Table 5.2-1) were then multiplied by the 
VMT mix by vehicle class and the appropriate emission factor (Appendix 5) to estimate 
emissions. VMT mix refers to the fraction of total onroad vehicle miles of travel from a 
particular vehicle type. The 2008 vehicle registration data for Maricopa County was input to 
MOBILE6.2 to obtain the VMT mix. 

Tables 5.5-1 and 5.5-2 show the calculated annual and average daily PM IO, PM25, NOx, SOx, 
and NH3 emissions by facility type and vehicle class in the PM IO NAA and Maricopa County, 
respectively. Emission estimates for PM IO and PM2.5 in these tables represent exhaust, tire wear, 
and brake wear emissions. 
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Table 5.5-1. Annual and average daily onroad mobile source emissions by facility type and vehicle class in 
thePM10 NAA 

Vehicle Annual emissions (tons/yr) Averaee daily emissions (lbslday) 

Class SCC PM10 PM2.5 NO, SO, NH3 PM.. PM'.5 NO, SO, NH3 

LDGV 2201001110 9.04 4.14 214.04 2.47 36.93 49.4 22.6 1,169.6 13.5 201.8 
LDGT12 2201020110 8.52 3.96 301.17 2.96 33.96 46.6 21.6 1,645.7 16.2 185.6 
LDGT34 2201040110 3.56 1.65 135.02 1.62 14.17 19.4 9.0 737.8 8.8 77.5 

Rural HDGV 2201070110 2.49 1.80 91.03 0.64 1.74 13.6 9.8 497.4 3.5 9.5 
Interstate MC 2201080110 0.17 0.10 6.95 0.02 0.05 1.0 0.5 38.0 0.1 0.3 

LDDV 2230001110 0.05 0.04 0.29 0.00 0.00 0.2 0.2 1.6 0.0 0.0 
LDDT 2230060110 0.17 0.13 1.45 om om 0.9 0.7 7.9 0.0 0.1 
HDDV 2230070110 19.12 15.09 740.19 0.64 2.84 104.5 82.5 4044.7 3.5 15.5 
LDGV 2201001130 3.45 1.58 77.74 0.94 14.08 18.8 8.6 424.8 5.1 76.9 
LDGT12 2201020130 3.25 LSI 109.22 1.13 12.94 17.7 8.2 596.8 6.2 70.7 

Rural LDGT34 2201040130 1.36 0.63 49.26 0.62 5.40 7.4 3.4 269.2 3.4 29.5 

Other HDGV 2201070130 0.95 0.68 31.95 0.24 0.66 5.2 3.7 174.6 1.3 3.6 
Principal MC 2201080130 0.Q7 0.04 2.47 om 0.02 0.4 0.2 13.5 0.0 0.1 
Arterial LDDV 2230001130 0.02 0.01 0.10 0.00 0.00 0.1 0.1 0.5 0.0 0.0 

LDDT 2230060130 0.06 0.05 0.49 0.00 0.01 0.4 0.3 2.7 0.0 0.0 
HDDV 2230070130 7.29 5.75 227.12 0.25 1.08 39.8 31.4 1,241.1 1.3 5.9 
LDGV 2201001150 1.44 0.66 32.44 0.39 5.87 7.9 3.6 177.3 2.1 32.1 
LDGT12 2201020150 1.35 0.63 45.58 0.47 5.40 7.4 3.4 249.1 2.6 29.5 
LDGT34 2201040150 0.57 0.26 20.56 0.26 2.25 3.1 1.4 112.3 1.4 12.3 

Rural 
Minor 

Arterial 

HDGV 

MC 

2201070150 

2201080150 
0.40 

0.03 

0.29 

0.02 

13.33 

1.03 

0.10 

0.00 

0.28 

om 
2.2 

0.2 

1.6 

0.1 

72.9 

5.6 

0.6 

0.0 

1.5 

0.0 
LDDV 2230001150 0.01 0.01 0.04 0.00 0.00 0.0 0.0 0.2 0.0 0.0 
LDDT 2230060150 0.03 0.02 0.20 0.00 0.00 0.1 0.1 1.1 0.0 0.0 
HDDV 2230070150 3.04 2.40 94.77 0.10 0.45 16.6 13.1 517.9 0.6 2.5 
LDGV 2201001170 4.23 1.93 97.56 1.15 17.26 23.1 10.6 533.1 6.3 94.3 
LDGT12 2201020170 3.99 1.86 135.78 1.38 15.87 21.8 10.1 742.0 7.6 86.7 
LDGT34 2201040170 1.67 0.77 61.24 0.76 6.62 9.1 4.2 334.7 4.1 36.2 

Rural 
Major 

Collector 

HDGV 

MC 

2201070170 

2201080170 
1.16 

0.08 

0.84 

0.05 

37.34 

2.90 

0.30 

om 
0.81 

0.02 

6.3 

0.4 

4.6 

0.2 

204.0 

15.9 

1.6 

0.0 

4.4 

0.1 
LDDV 2230001170 0.02 0.02 0.12 0.00 0.00 0.1 0.1 0.7 0.0 0.0 
LDDT 2230060170 0.08 0.06 0.60 0.00 om 0.4 0.3 3.3 0.0 0.0 
HDDV 2230070170 8.94 7.05 279.39 0.30 1.33 48.8 38.5 1,526.7 1.6 7.3 
LDGV 2201001190 0.60 0.27 13.84 0.16 2.45 3.3 1.5 75.6 0.9 13.4 
LDGT12 2201020190 0.57 0.26 19.26 0.20 2.25 3.1 1.4 105.3 1.1 12.3 
LDGT34 2201040190 0.24 0.11 8.69 0.11 0.94 1.3 0.6 47.5 0.6 5.1 

Rural 
Minor 

Collector 

HDGV 

MC 

2201070190 

2201080190 
0.16 

0.01 

0.12 

0.01 

5.30 

0.41 

0.04 

0.00 

0.12 

0.00 

0.9 

0.1 

0.6 

0.0 

28.9 

2.2 

0.2 

0.0 

0.6 

0.0 
LDDV 2230001190 0.00 0.00 0.02 0.00 0.00 0.0 0.0 0.1 0.0 0.0 
LDDT 2230060190 0.01 om 0.08 0.00 0.00 0.1 0.0 0.5 0.0 0.0 
HDDV 2230070190 1.27 1.00 39.63 0.04 0.19 6.9 5.5 216.6 0.2 1.0 
LDGV 2201001210 4.39 2.02 100.79 1.18 17.85 24.0 11.0 550.8 6.4 97.5 
LDGT12 2201020210 4.13 1.92 137.58 1.42 16.41 22.6 10.5 751.8 7.7 89.7 
LDGT34 2201040210 1.72 0.80 62.38 0.77 6.85 9.4 4.4 340.8 4.2 37.4 

Rural HDGV 2201070210 1.20 0.86 33.26 0.31 0.84 6.5 4.7 181.8 1.7 4.6 
Local MC 2201080210 0.08 0.05 2.52 om 0.03 0.5 0.3 13.8 0.0 0.1 

LDDV 2230001210 0.02 0.02 0.17 0.00 0.00 0.1 0.1 0.9 0.0 0.0 
LDDT 2230060210 0.08 0.06 0.83 0.00 om 0.4 0.3 4.5 0.0 0.0 
HDDV 2230070210 9.24 7.29 361.90 0.31 1.37 50.5 39.9 1,977.6 1.7 7.5 
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Table 5.5-1. Annual and average daily onroad mobile source emissions by facility type and vehicle class in the 
PM IO NAA (continued). 

Facility Vehicle Annual emissions (tons/year) Avera2e daily emissions Obs/dav) 

Tvpe Class SCC PM,o PM'.5 NO, SO, NH3 PMIO PM,.5 NO, SO, NH3 

LOGV 2201001230 41.23 18.88 966.38 11.26 168.40 225.3 103.1 5,280.8 61.5 920.2 
LOGT12 2201020230 38.85 18.04 1,359.1- 13.51 154.84 212.3 98.6 7,426.8 73.8 846.1 
LOGT34 2201040230 16.23 7.54 610.22 7.38 64.63 88.7 41.2 3,334.5 40.3 353.2 

Urban HOGV 2201070230 11.34 8.19 406.42 2.92 7.94 62.0 44.7 2,220.9 16.0 43.4 
Interstate Me 2201080230 0.80 0.44 30.63 0.07 0.24 4.4 2.4 167.4 0.4 1.3 

LOOV 2230001230 0.21 0.17 1.27 0.00 0.01 L1 0.9 6.9 0.0 0.1 
LOOT 2230060230 0.77 0.60 6.27 0.02 0.07 4.2 3.3 34.3 0.1 0.4 
HDOV 2230070230 87.19 68.80 3,208.5 2.94 12.94 476.4 376.0 17,532. 16.0 70.7 
LOGV 2201001250 70.18 32.13 1,645.0 19.17 286.65 383.5 175.6 8,989.3 104.7 1,566.4 
LOGT12 2201020250 66.13 30.71 2,313.5 23.00 263.59 361.3 167.8 12,642. 

- 125.7 1,440.4 
Urban LOGT34 2201040250 27.63 12.83 1,038.7 12.56 110.02 151.0 70.1 5,676.3 68.6 601.2 
Other 

Freeway 
And 

HDGV 

Me 

2201070250 

2201080250 
19.31 

1.36 

13.94 

0.75 

691.83 

52.15 

4.98 

0.12 

13.52 

0.41 

105.5 

7.4 

76.2 

4.1 

3,780.5 

285.0 

27.2 

0.7 

73.9 

2.3 

Expressway LOOV 2230001250 0.35 0.29 2.16 0.00 0.02 1.9 1.6 11.8 0.0 0.1 
LOOT 2230060250 1.32 1.02 10.67 0.04 0.11 7.2 5.6 58.3 0.2 0.6 
HOOV 2230070250 148.41 117.12 5,461.7 5.00 22.04 811.0 640.0 29,845. 27.3 120.4 
LOGV 2201001270 81.19 37.17 1,882.3 22.17 331.62 443.7 203.1 10,286. 121.2 1,812.1 
LOGT12 2201020270 76.65 35.68 2,616.8 26.61 304.91 418.8 195.0 14,299.- 145.4 1,666.2 

Urban LOGT34 2201040270 32.02 14.84 1,180.2- 14.53 127.26 175.0 81.1 6,449.7 79.4 695.4 

Other HOGV 2201070270 22.28 16.08 714.80 5.76 15.64 121.8 87.9 3,906.0 31.5 85.5 
Principal Me 2201080270 1.57 0.87 55.62 0.14 0.48 8.6 4.8 303.9 0.8 2.6 
Arterial LOOV 2230001270 0.41 0.33 2.33 0.00 0.02 2.2 1.8 12.8 0.0 0.1 

LOOT 2230060270 1.52 1.18 11.53 0.05 0.13 8.3 6.5 63.0 0.3 0.7 
HDOV 2230070270 171.73 135.53 5,386.8 5.79 25.49 938.4 740.6 29,436. 31.6 139.3 
LOGV 2201001290 53.23 24.37 1,234.1 14.54 217.41 290.9 133.2 6,743.8 79.4 1,188.1 
LOGT12 2201020290 50.25 23.39 1,715.6 17.44 199.90 274.6 127.8 9,374.9 95.3 1,092.4 
LOGT34 2201040290 20.99 9.73 773.81 9.52 83.43 114.7 53.2 4,228.5 52.0 455.9 

Urban 
Minor 

HDGV 2201070290 14.61 10.54 468.63 3.77 10.25 79.8 57.6 2,560.8 20.6 56.0 

Arterial Me 2201080290 1.03 0.57 36.46 0.09 0.31 5.6 3.1 199.3 0.5 1.7 
LOOV 2230001290 0.27 0.22 1.53 0.00 0.02 1.5 1.2 8.4 0.0 0.1 
LOOT 2230060290 1.00 0.77 7.56 0.03 0.09 5.5 4.2 41.3 0.2 0.5 
HDOV 2230070290 112.59 88.86 3,531.6 3.80 16.71 615.2 485.5 19,298. 20.7 91.3 
LOGV 2201001310 17.66 8.09 429.01 4.80 71.83 96.5 44.2 2,344.3 26.2 392.5 
LOGT12 2201020310 16.63 7.73 590.53 5.70 66.04 90.9 42.2 3,227.0 31.1 360.9 
LOGT34 2201040310 6.94 3.21 266.16 3.15 27.56 37.9 17.6 1,454.4 17.2 150.6 

Urban HDGV 2201070310 4.82 3.47 148.35 1.25 3.39 26.3 19.0 810.6 6.9 18.5 
Collector MC 2201080310 0.34 0.19 11.40 0.03 0.10 1.9 1.0 62.3 0.2 0.6 

LOOV 2230001310 0.09 0.07 0.53 0.00 0.01 0.5 0.4 2.9 0.0 0.0 
LOOT 2230060310 0.33 0.26 2.62 om 0.03 1.8 1.4 14.3 0.1 0.2 
HDOV 2230070310 37.20 29.35 1,223.6 1.25 5.52 203.3 160.4 6,686.3 6.9 30.2 
LOGV 2201001330 34.17 15.72 785.04 9.16 139.01 186.7 85.9 4,289.8 50.0 759.6 
LOGT12 2201020330 32.19 14.95 1,071.5 11.03 127.81 175.9 81.7 5,855.4 60.3 698.4 
LOGT34 2201040330 13.42 6.25 485.82 6.04 53.34 73.3 34.1 2,654.8 33.0 291.5 

Urban HDGV 2201070330 9.31 6.71 259.07 2.43 6.56 50.9 36.7 1,415.7 13.3 35.8 
Local MC 2201080330 0.66 0.37 19.64 0.06 0.20 3.6 2.0 107.3 0.3 l.l 

LOOV 2230001330 0.17 0.14 1.30 0.00 0.01 0.9 0.8 7.1 0.0 0.1 
LOOT 2230060330 0.64 0.50 6.43 0.02 0.05 3.5 2.7 35.1 0.1 0.3 
HDOV 2230070330 71.99 56.81 2,818.7 2.43 10.68 393.4 310.4 15,402. 13.3 58.4 
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Table 5.5-2. Annual and average daily onroad mobile source emissions by facility type and vehicle class in 
Maricopa County. 

Facility Vehicle Annual emissions (tons/year) Avera2e daily emissions (lbs/dav) 

Type Class SCC PM\O PM,., NO, SO, NH3 PM,. PM,., NO, SO, NH3 

LDGV 2201001110 11.64 5.33 280.13 3.18 47.52 63.6 29.1 1,530.8 17.4 259.7 
LDGTl2 2201020110 10.96 5.09 394.47 3.81 43.70 59.9 27.8 2,155.6 20.8 238.8 

LDGT34 2201040110 
4.58 2.13 176.49 2.08 18.24 25.0 11.6 964.4 11.4 99.7 

Rural 
Interstate 

HDGV 

Me 

2201070110 

2201080110 
3.20 

0.22 

2.31 

0.12 

121.33 

9.77 

0.82 

0.02 

2.24 

0.07 

17.5 

1.2 

12.6 

0.7 

663.0 

53.4 

4.5 

0.1 

12.2 

0.4 
LDDV 2230001110 0.06 0.05 0.43 0.00 0.00 0.3 0.3 2.3 0.0 0.0 
LDDT 2230060110 0.22 0.17 2.11 0.01 0.02 1.2 0.9 11.5 0.0 0.1 
HDDV 2230070110 24.60 19.42 1,063.5 0.83 3.65 134.5 106.1 5,811.5 4.5 20.0 
LDGV 2201001130 4.43 2.03 100.45 1.21 18.10 24.2 11.1 548.9 6.6 98.9 
LDGTl2 2201020130 4.18 1.94 141.23 1.45 16.64 22.8 10.6 771.7 7.9 91.0 

Rural LDGT34 2201040130 1.74 0.81 63.64 0.79 6.95 9.5 4.4 347.8 4.3 38.0 

Other HDGV 2201070130 1.22 0.88 41.77 0.31 0.85 6.7 4.8 228.2 1.7 4.7 
Principal Me 2201080130 0.09 0.05 3.22 O.ot 0.03 0.5 0.3 17.6 0.0 0.1 
Arterial LDDV 2230001130 0.02 0.02 0.13 0.00 0.00 0.1 0.1 0.7 0.0 0.0 

LDDT 2230060130 0.08 0.06 0.63 0.00 0.01 0.5 0.4 3.5 0.0 0.0 
HDDV 2230070130 9.37 7.40 295.20 0.32 1.39 51.2 40.4 1,613.1 1.7 7.6 
LDGV 2201001150 1.85 0.85 41.93 0.51 7.56 10.1 4.6 229.1 2.8 41.3 
LDGTl2 2201020150 1.74 0.81 58.95 0.61 6.95 9.5 4.4 322.1 3.3 38.0 
LDGT34 2201040150 0.73 0.34 26.56 0.33 2.90 4.0 1.8 145.2 1.8 15.8 

Rural 
Minor 

Arterial 

HDGV 

MC 

2201070150 

2201080150 
0.51 

0.04 

0.37 

0.02 

17.43 

1.34 

0.13 

0.00 

0.36 

0.01 

2.8 

0.2 

2.0 

0.1 

95.3 

7.3 

0.7 

0.0 

1.9 

0.1 
LDDV 2230001150 0.01 0.01 0.05 0.00 0.00 0.1 0.0 0.3 0.0 0.0 
LDDT 2230060150 0.03 0.03 0.26 0.00 0.00 0.2 0.1 1.4 0.0 0.0 
HDDV 2230070150 3.91 3.09 123.22 0.13 0.58 21.4 16.9 673.4 0.7 3.2 
LDGV 2201001170 5.44 2.49 125.26 1.48 22.20 29.7 13.6 684.5 8.1 121.3 
LDGTl2 2201020170 5.13 2.39 174.46 1.78 20.42 28.0 13.1 953.3 9.7 111.6 
LDGT34 2201040170 2.14 0.99 78.69 0.97 8.52 11.7 5.4 430.0 5.3 46.6 

Rural 
Major 

Collector 

HDGV 

MC 

2201070170 

2201080170 
1.49 

0.11 

1.08 

0.06 

48.16 

3.75 

0.39 

0.01 

1.05 

0.03 

8.2 

0.6 

5.9 

0.3 

263.2 

20.5 

2.1 

0.1 

5.7 

0.2 
LDDV 2230001170 0.03 0.02 0.16 0.00 0.00 0.1 0.1 0.9 0.0 0.0 
LDDT 2230060170 0.10 0.08 0.77 0.00 O.ot 0.6 0.4 4.2 0.0 0.0 
HDDV 2230070170 11.50 9.07 359.17 0.39 1.71 62.8 49.6 1,962.7 2.1 9.3 
LDGV 2201001190 0.77 0.35 17.80 0.21 3.15 4.2 1.9 97.3 1.2 17.2 
LDGTl2 2201020190 0.73 0.34 24.79 0.25 2.90 4.0 1.9 135.5 1.4 15.9 
LDGT34 2201040190 0.30 0.14 11.18 0.14 1.21 1.7 0.8 61.1 0.8 6.6 

Rural 
Minor 

Collector 

HDGV 

MC 

2201070190 

2201080190 
0.21 

0.01 

0.15 

0.01 

6.84 

0.53 

0.05 

0.00 

0.15 

0.00 

1.2 

0.1 

0.8 

0.0 

37.4 

2.9 

0.3 

0.0 

0.8 

0.0 
LDDV 2230001190 0.00 0.00 0.02 0.00 0.00 0.0 0.0 0.1 0.0 0.0 
LDDT 2230060190 0.01 0.01 0.11 0.00 0.00 0.1 0.1 0.6 0.0 0.0 
HDDV 2230070190 1.63 1.29 51.03 0.06 0.24 8.9 7.0 278.9 0.3 1.3 
LDGV 2201001210 5.65 2.60 129.72 1.51 22.97 30.9 14.2 708.9 8.3 125.5 
LDGTl2 2201020210 5.32 2.47 177.06 1.82 21.12 29.1 13.5 967.6 10.0 115.4 
LDGT34 2201040210 2.22 1.03 80.28 1.00 8.81 12.1 5.6 438.7 5.5 48.2 

Rural HDGV 2201070210 1.54 1.11 42.81 0.40 1.08 8.4 6.1 233.9 2.2 5.9 
Local Me 2201080210 0.11 0.06 3.25 0.01 0.03 0.6 0.3 17.7 0.1 0.2 

LDDV 2230001210 0.03 0.02 0.21 0.00 0.00 0.2 0.1 1.2 0.0 0.0 
LDDT 2230060210 0.11 0.08 1.06 0.00 O.ot 0.6 0.4 5.8 0.0 0.0 
HDDV 2230070210 11.90 9.39 465.78 0.40 1.77 65.0 51.3 2,545.2 2.2 9.6 
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Table 5.5-2. Annual and average daily onroad mobile source emissions by facility type and vehicle class in 
Maricopa County (continued). 

Facility Vehicle Annual emissions (tons/year) Avera2e daily emissions (Ibs/day) 

Type Class SCC PMIO PM2.5 NO, SO, NH) PM,o PM2.5 NO, SO, NH) 

LOGV 2201001230 42.40 19.41 995.06 11.58 173.19 231.7 106.1 5,437.5 63.3 946.4 

LOGTl2 2201020230 39.95 18.55 1,399.3- 13.90 159.25 218.3 101.4 7,646.8 75.9 870.2 
LOGT34 2201040230 16.69 7.75 628.29 7.59 66.47 91.2 42.4 3,433.3 41.5 363.2 

Urban HDGV 2201070230 11.66 8.42 419.01 3.01 8.17 63.7 46.0 2,289.7 16.4 44.6 
Interstate MC 2201080230 0.82 0.45 31.64 0.07 0.25 4.5 2.5 172.9 0.4 1.4 

LOOV 2230001230 0.21 0.17 1.31 0.00 0.01 1.2 1.0 7.2 0.0 0.1 
LOOT 2230060230 0.80 0.62 6.50 0.03 0.07 4.4 3.4 35.5 0.1 0.4 

HDOV 2230070230 89.67 70.76 3,319.7 3.02 13.31 490.0 386.7 18,140. 16.5 72.8 

LOGV 2201001250 72.18 33.05 1,693.8 
- 19.71 294.81 394.4 180.6 9,256.0 107.7 1,611.0 

LOGTl2 2201020250 68.01 31.59 2,382.0 23.65 271.09 371.6 172.6 13,016. 129.3 1,481.3 
Urban LOGT34 2201040250 28.41 13.20 1,069.5 12.92 113.15 155.3 72.1 5,844.4 70.6 618.3 
Other 

Freeway 
And 

HDGV 

MC 

2201070250 

2201080250 

19.86 

1.39 

14.34 

0.77 

713.27 

53.85 

5.12 

0.12 

13.90 

0.42 

108.5 

7.6 

78.3 

4.2 

3,897.7 

294.3 

28.0 

0.7 

76.0 

2.3 

Expressway LOOV 2230001250 0.36 0.30 2.24 0.00 0.02 2.0 1.6 12.2 0.0 0.1 

LOOT 2230060250 1.36 1.05 11.06 0.04 0.12 7.4 5.7 60.4 0.2 0.6 

HDOV 2230070250 152.64 120.45 5,651.1 5.14 22.66 834.1 658.2 30,880. 28.1 123.8 

LOGV 2201001270 83.51 38.23 1,926.3 22.81 341.07 456.3 208.9 10,526. 124.6 1,863.8 
LOGT12 2201020270 78.83 36.69 2,681.9 27.36 313.60 430.8 200.5 14,655.- 149.5 1,713.7 

Urban 
LOGT34 2201040270 32.93 15.26 1,209.6 

- 14.94 130.88 180.0 83.4 6,610.2 81.6 715.2 

Other HDGV 2201070270 22.94 16.54 738.38 5.92 16.08 125.3 90.4 4,034.9 32.3 87.9 
Principal MC 2201080270 1.61 0.90 57.42 0.14 0.49 8.8 4.9 313.8 0.8 2.7 
Arterial LOOV 2230001270 0.42 0.34 2.39 0.01 0.02 2.3 1.9 13.1 0.0 0.1 

LOOT 2230060270 1.57 1.21 11.81 0.05 0.13 8.6 6.6 64.6 0.3 0.7 
HDOV 2230070270 176.62 139.39 5,518.9 5.95 26.22 965.2 761.7 30,158. 32.5 143.3 

LOGV 2201001290 54.75 25.06 1,262.8 14.95 223.60 299.2 137.0 6,901.1 81.7 1,221.9 

LOGTl2 2201020290 51.68 24.06 1,758.2 17.94 205.59 282.4 131.5 9,607.9 98.0 1,123.5 

LOGT34 2201040290 21.59 1O.oJ 793.05 9.79 85.81 118.0 54.7 4,333.6 53.5 468.9 
Urban 
Minor 

HDGV 2201070290 15.04 10.84 484.08 3.88 10.54 82.2 59.2 2,645.3 21.2 57.6 

Arterial MC 2201080290 1.06 0.59 37.65 0.09 0.32 5.8 3.2 205.7 0.5 1.8 

LOOV 2230001290 0.27 0.22 1.57 0.00 0.02 1.5 1.2 8.6 0.0 0.1 

LOOT 2230060290 1.03 0.80 7.74 0.03 0.09 5.6 4.4 42.3 0.2 0.5 

HDOV 2230070290 115.79 91.38 3,618.2 3.90 17.19 632.8 499.4 19,771. 21.3 93.9 

LOGV 2201001310 18.16 8.32 441.76 4.94 73.87 99.2 45.5 2,414.0 27.0 403.7 
LOGT12 2201020310 17.11 7.95 607.95 5.86 67.92 93.5 43.4 3,322.1 32.0 371.1 
LOGT34 2201040310 7.13 3.31 273.97 3.24 28.35 39.0 18.1 1,497.1 17.7 154.9 

Urban HDGV 2201070310 4.96 3.57 152.46 1.29 3.48 27.1 19.5 833.1 7.0 19.0 
Collector MC 2201080310 0.35 0.19 11.71 0.03 0.11 1.9 1.1 64.0 0.2 0.6 

LOOV 2230001310 0.09 0.07 0.55 0.00 om 0.5 0.4 3.0 0.0 0.0 

LOOT 2230060310 0.34 0.26 2.70 0.01 0.03 1.9 1.4 14.7 0.1 0.2 
HDOV 2230070310 38.25 30.19 1,260.0 1.29 5.68 209.0 165.0 6,885.7 7.0 31.0 

LOGV 2201001330 35.14 16.17 807.35 9.42 142.96 192.0 88.3 4,411.8 51.5 781.2 

LOGTl2 2201020330 33.11 15.38 1,101.9 11.34 131.45 180.9 84.0 6,021.8 62.0 718.3 

LOGT34 2201040330 13.80 6.43 499.63 6.21 54.86 75.4 35.1 2,730.2 33.9 299.8 

Urban HDGV 2201070330 9.58 6.90 266.44 2.50 6.74 52.3 37.7 1,455.9 13.6 36.8 
Local MC 2201080330 0.68 0.38 20.20 0.06 0.21 3.7 2.1 110.4 0.3 1.1 

LOOV 2230001330 0.18 0.14 1.33 0.00 O.oJ 1.0 0.8 7.3 0.0 0.1 

LOOT 2230060330 0.66 0.51 6.61 0.02 0.06 3.6 2.8 36.1 0.1 0.3 

HDOV 2230070330 74.03 58.43 2,898.8 2.50 10.99 404.5 319.3 15,840. 13.6 60.0 
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5.5.2 Fugitive dust emissions 

While exhaust, tire wear, and brake wear emissions were calculated using the EPA MOBILE6.2 
model, fugitive dust emissions from paved and unpaved roads were calculated using the 
equations found in sections 13.2.1 and 13.2.2 of the EPA Compilation of Air Pollutant Emission 
Factors, AP-42 (US EPA, 2006). 

5.5.2.1 Paved roadfugitive dust emissions 

In the AP-42 equations, paved road fugitive dust emissions are a function of silt loading values 
on road surfaces. Paved roads have been classified as freeways, high-traffic arterials, and low
traffic arterials to reflect different silt loading assumptions. An arterial carrying a traffic volume 
of less than 10,000 vehicles per average weekday is classified as low-traffic; all other roads that 
are not freeways are classified as high-traffic arterials. The silt loading levels, in grams per 
square meter, are 0.02 for freeways, 0.067 for high-traffic arterials, and 0.23 for low-traffic 
arterials. These silt loadings and the average vehicle weight are consistent with assumptions in 
the MAG 2007 Five Percent Plan. The fugitive dust emission factors for paved roads were 
derived by applying the following AP-42 equation: 

( sL ) 0.65 ( W) 1.5 ]( P ) E = [ k - x - -c 1-
2 3 4N 

where: E annual average particulate emission factor (glmile), 
k particle size multiplier for particle size range (7.3 g/mile for PMlO and 1.1 glmile 

forPM2.s), 
sL= road surface silt loading (0.02 glm2 for freeways, 0.067 glm2 for high-traffic 

arterials, and 0.23 glm2 for low-traffic arterials), 
W= average weight of the vehicles traveling on the roads (3.18 tons), 
c= emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear (0.2119 

glmile for PMlO and 0.1617 g/mile for PM2.5), 
P= annual number of "wet" days with at least 0.254 mm (0.01 in) ofprecipitation (39 

days 3 in 2008), and 
N= annual number ofdays (366 days in 2008). 

The annual average PM lO and PM2.S emission factors for paved roads derived from the AP-42 
equation are presented in Table 5.5-3. Applying the emission factors in Table 5.5-3 to the 
VMTs in Table 5.2-2 and converting to pounds per day produces the 2008 uncontrolled 
particulate emissions from paved roads for the PMlO NAA and Maricopa County, shown in Table 
5.5-4. These uncontrolled emissions do not include the 2008 emission reductions attributed to 
the committed measures in the MAG 2007 Five Percent Plan. 

3. Precipitation data for 2008 were obtained from National Oceanic and Atmospheric Administration (NOAA) in 
the form of local climatological data at Phoenix Sky Harbor Airport. 
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Table 5.5-3. Fugitive dust emission factors for paved roads. 

Emission factors (g/mi) 


Silt Loading Category 

Freeways 0.18 0.00 

High-Traffic Arterials 0.65 0.00 

Low-Traffic Arterials 1.69 0.13 


Table 5.5-4. Daily uncontrolled fugitive dust emissions from paved roads. 
PM10 NAA (lbs/day) Maricopa County (lbs/day) 


Silt Loadin~ Cate~ory PMIO PM2•5 PM10 PM2•5 


Freeways 12,236.3 0.0 12,907.5 0.0 

High-Traffic Arterials 60,900.0 0.0 62,459.1 0.0 

Low-Traffic Arterials 51,486.9 3,960.5 56,422.2 4,340.2 

Totals: 124,623.3 3,960.5 131,788.8 4,340.2 


The MAG 2007 Five Percent Plan contains a number of committed measures that reduce paved 
road fugitive dust emissions in the PMIO NAA. Five committed measures that reduce paved road 
particulate emissions were quantified in the MAG 2007 Five Percent Plan. Table 5.5-5 shows 
the emission reductions attributed to these committed measures based on their implementation 
status in 2008. In addition, Table 5.5-5 includes emission reduction credit for 97 PMlO certified 
street sweepers purchased by December 31,2007 with FY 2001-2006 MAG Congestion 
Mitigation and Air Quality Improvement (CMAQ) funds. Reductions for the sweepers that were 
purchased with FY 2001-2006 CMAQ funds were also applied to base case uncontrolled paved 
road emissions in the MAG 2007 Five Percent Plan. 

Table 5.5-5. 2008 benefits of measures that reduce paved road fugitive dust in the PM lO NAA. 
PM lO emission reduction 
Annual Average daily 

Committed Measures in the MAG 2007 Five Percent Plan (tons/yr) (lbs/day) 4 

1. Public education and outreach program (Measure 1)5 19.80 108.2 
2. Reduce trackout onto paved roads (Measures 14/15/17) 1,487.0 8,125.7 
3. Sweep streets with PMw-certified sweepers (Measure 24) 427.9 2,338.1 
4. Pave or stabilize existing unpaved shoulders (Measure 28) 598.1 3,268.2 
5. Additional $5M in FY07 MAG TIP for paving roads/shoulders (Measure 43)6 21.0 115.0 

97 PMIO-certified sweepers purchased with FY 2001-2006 CMAQ funds: 3,007.1 16,432.4 

Total 2008 PM IO emission reductions for paved roads: 5,560.9 30,387.6 


The emission benefits in Table 5.5-5 were subtracted from the uncontrolled PMlO emissions in 
Table 5.5-4. The total 2008 PM lO emission reduction of30,387.6 pounds per day in the PMlO 
NAA represents 24.4 percent of the uncontrolled PMlO emissions of 124,623.3 pounds per day. 
This percent reduction was applied to the uncontrolled PM2.5 emissions in the PMlO NAA; then 
the absolute reduction in PM2.5 emissions due to the control measures was applied to the uncon
trolled PM2.5 emissions in Maricopa County. The controlled emissions in tons per year and 
pounds per day are shown in Table 5.5-6. 

4. 366 days were used to convert tons per year to pounds per day in 2008. 
5. Measure benefit reflects a 0.1 % reduction in 2008 uncontrolled paved road emissions in the MAG 2007 Five 

Percent Plan. 
6. Measure benefit includes only the projects that paved unpaved shoulders in 2008. 
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Table 5.5-6. Annual controlled fugitive dust emissions from paved roads. 
Annual emissions Average daily emissions 

(tons/year) (lbs/day) 
Area PM10 PMIO 

PMIONAA 17,245.1 547.9 94,235.7 2,994.2 
Maricopa County 18,556.4 617.4 101,401.2 3,373.8 

5.5.2.2 Unpaved road and alley fugitive dust emissions 

AP-42 emission factors were applied to unpaved road and alley VMTs to estimate fugitive dust 
emissions (US EPA, 2006). The unpaved road particulate emission factors were derived from 
the following AP-42 equation for publicly accessible unpaved roads, assuming a silt content of 
11.9%, a soil moisture content of 0.5%, and an average speed of 25 miles per hour: 

E = rk (ff (iof'S c] (1- P)-

(~)O.2 N 
0.5 

where: 
E annual average particulate emission factor extrapolated for natural mitigation 

(lb/mile), 
k particle size multiplier for particle size range (1.8 lb/mile for PMIO and 0.18 

lb/mile for PM2.5), 
s surface material silt content (11.9%), 
S mean vehicle speed (25 mph), 
M = surface material moisture content (0.5%), 
C emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear 

(0.00047lb/mile for PMIO and 0.000361b/mile for PM2.S), 

P annual number of "wet" days with at least 0.254 mm (0.01 in) of precipitation (39 
days in 2008), and 

N number of days/year (366 days in 2008). 

The unpaved road emission factors resulting from the above equation are 1.4554 pounds per mile 
for PMIO and 0.1453 pounds per mile for PM2.5. The same equation was applied to estimate un
paved alley emission factors, substituting a mean vehicle speed of 10 mph. The resultant 
unpaved alley emission factors are 0.9203 pounds per mile for PMIO and 0.0918 pounds per mile 
for PM2.5. Multiplying these emission factors by the VMTs in Table 5.2-3 results in the uncon
trolled emissions shown in Table 5.5-7. These uncontrolled emissions do not include the 2008 
emission reductions attributed to the committed measures in the MAG 2007 Five Percent Plan 
for PMIO. 

Table 5.5-7. Dail 

Area 
PMIONAA 
Maricopa County 

Unpaved Roads 
69,835.9 
73,117.8 

avedRoads 
6,972.1 
7,299.7 

Unpaved Alleys 
543.0 
568.5 
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The MAG 2007 Five Percent Plan contains a number of committed measures that reduce 
unpaved road and alley fugitive dust emissions in the PM IO NAA (MAG, 2007). Four committed 
measures that reduce unpaved road and alley PM IO emissions were quantified in the MAG 2007 
Five Percent Plan. The 2008 emission reductions attributed to these measures are shown in 
Table 5.5-8. 

Table 5.5-8. 2008 benefits of measures that reduce unpaved road and alley fugitive dust in the PM)o NAA. 
PM JO emission reductions 
Annual Average daily 

Committed Measures in the MAG 2007 Five Percent Plan (tons/yr) (lbs/day) 7 

1. Public education and outreach program (Measure 1)8 17.5 95.6 
2. Pave or stabilize existing public dirt roads and alleys (Measure 26) 1,488.0 8,131.2 
3. Limit speeds to 15 mph on high-traffic dirt roads (Measure 27) 390.4 2,133.4 
4. Additional $5M in FY07 MAG TIP for paving roads/shoulders (Measure 43)9 169.5 926.2 
Total 2008 PM10 emission reductions for unpaved roads: 2,065.4 11,286.4 

The reductions in Table 5.5-8 were subtracted from the uncontrolled PM IO emissions in Table 
5.5-7. The total 2008 PMIO emission reduction of 11,286.4 pounds per day represents 15.0 
percent of the total uncontrolled unpaved road and alley PMIO emissions of 75,279.5 pounds per 
day in the PMIO NAA. This percent reduction was applied to the uncontrolled PM2.5 emissions 
in the PMIO NAA; then the absolute reduction in PM2.5 emissions due to the control measures 
was applied to the uncontrolled PM2.5 emissions in Maricopa County. The controlled emissions 
in tons per year and pounds per day are shown in Table 5.5-9. 

Table 5.5-9. Annual and average daily controlled fugitive dust emissions from unpaved roads. 
Annual emissions 	 Average daily emissions 

(tons/year) (lbs/day) 
Area 
PMlONAA 11,710.70 1,169.00 63,993.1 6,387.8 
Maricopa County 12,358.20 1,233.60 67,530.9 6,741.0 

7. 366 days were used to convert tons per year to pounds per day in 2008. 
8. 	Measure benefit reflects a 0.1 % reduction in 2008 uncontrolled paved road emissions in the MAG 2007 Five 

Percent Plan. 
9. Measure benefit includes only the projects that paved unpaved roads in 2008. 
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5.6 Summary of particulate emissions from onroad mobile sources 

Table 5.6--1 summarizes the annual emissions and the average daily emissions for PM IO, PM2.5, 

NOx, SOx, and NH3 from all onroad mobile sources in Maricopa County in 2008. Similar data 
for the PM IO NAA are presented in Table 5.6-2. 

Table 5.6-1. Annual and average daily emissions from all onroad mobile sources in Maricopa County. 
Emission Annual emissions (tons/year) Average daily emissions (Ibs/day) 
Category PMIO PM2.'; NO. SO, NH] PMIO PM2.5 NO. SO, NH] 
Exhaust, tire wear, 
and brake wear 1,601.53 999.17 51,609.08 309.83 3,330.43 8,752.0 5,459.7 282,017.2 1,692.6 18,199.0 
Paved road 
fugitive dust 18,556.4 617.4 101,401.2 3,373.8 
Unpaved road and 
alley fugitive dust 12,358.2 1,233.6 67,530.9 6,741.0 
Totals: 32,516.13 2,850.17 51,609.08 309.83 3,330.43 177,684.1 15,574.5 282,017.2 1,692.6 18,199.0 

Table 5.6-2. Annual and average daily emissions from all onroad mobile sources in the PM]o NAA. 
Emission Annual emissions (tons/year) Average daily emissions Obs/day) 
Category PM]o PMB NO, SO. NH] PM]o PMv; NO. SO. NH] 
Exhaust, tire wear, 
and brake wear 1,529.54 954.23 49,142.49 295.90 3,180.66 8,357.7 5,213.8 268,538.4 1,616.4 17,380.4 
Paved road 
fugitive dust 17,245.1 547.9 94,235.7 2,994.2 
Unpaved road and 
alley fugitive dust 11,710.7 1,169.0 63,993.1 6,387.8 
Totals: 30,485.34 2,671.13 49,142.49 295.90 3,180.66 166,586.5 14,595.8 268,538.4 1,616.4 17,380.4 

5.7 Quality assurance process 

5.7.1 VMT estimates 

Normal quality assurance procedures, including automated and manual consistency checks, were 
conducted by MAG in developing the 2008 TransCAD traffic assignment network used to 
generate the VMT data. The VMT estimates using the MAG travel demand model have been 
validated against approximately 2,200 traffic counts collected in 2006--2008. 

5.7.2 Emission factor estimates 

The quality assurance process performed on the MOBILE6.2 analyses included accuracy, 
completeness, and reasonableness checks. For accuracy and completeness, all calculations were 
checked by an independent reviewer. Any errors found were corrected and the changes were 
then rechecked by the reviewer. 

5. 7.3 Draft particulate matter emissions inventory 

The draft onroad mobile source portion of the 2008 periodic ozone precursor emissions 
inventory was reviewed using published EPA quality review guidelines for base year emission 
inventories (US EPA, 1992b). The procedure review (Levels I, II, and III) included checks for 
completeness, consistency, and the correct use of appropriate procedures. 
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Public Information Officer 

Maricopa County Air Quality 
1001 N. Central Annue 

Suite 900 
Phoenix, Arizona 85004 
(602) 506-6713, desk 
(602) 526-7307, cell 

I Appendix 1. Public Comment Period Documentation I 

Maricopa County Air Quality Department 
NEWS RELEASE 

April 26, 2010 

Contact: Holly Ward: 602-506-6713/desk * 602-526-7307/cell 

FOR IMMEDIATE RELEASE 

Emissions Inventory Public Review Draft Released 
Document details sources ofair pollution emissions within Maricopa 
County; public workshop to be held May 14 

The Maricopa County Air Quality Department announced today the release of its 
draft 2008 Periodic Emissions Inventory for PMIO for the Maricopa County PMIO 
Nonattainment Area. The document is now available for an informa130-day public 
review period. The PMIO emissions inventory includes emissions estimates for PMIO 
and PM2.5 as well as three particulate matter precursors: nitrogen oxides (NOx), sulfur 
oxides (SOx) and ammonia (NH3). 

The inventory provides emission estimates from point, area, nonroad mobile, onroad 
mobile and biogenic sources. The report is divided into six chapters, as follows: 

Chapter 1: Introduction 
Chapter 2: (Stationary) point sources (large manufacturing facilities, power 
plants) 
Chapter 3: Area (non-point) sources (widespread, similar sources, such as fuel 
combustion, fires, etc.) 
Chapter 4: Nonroad mobile sources (aircraft, locomotives, lawn movers, tractors, 
etc.) 
Chapter 5: Onroad mobile sources (cars, trucks, other vehicles) 
Chapter 6: Biogenic sources (crops, indigenous vegetation, landscaping, etc.) 

The latter two chapters were prepared by the Maricopa Association of Governments 
(MAG). 

The document is available in electronic format (PDF files) on the department's 
website at: 
http://W\vw . maricopa. gov /ag/ divisions/planning analysis/emissions in ventorylDefau 
It.aspx 

The Air Quality Department will hold a public workshop to discuss the draft 2008 
Periodic Emissions Inventory for PMIO. The workshop will be held at 9 AM at the 
department's offices at 1001 N. Central Ave., Suite 560, on Friday, May 14,2010. 

on next page) 
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NEWS RELEASE: Maricopa County Air Quality Department 
Emissions Inventory Public Review Draft Released April 26, 2010 

The department is also accepting written comments on the draft inventory through 
Wednesday, May 26,2010,5:00 PM. Comments may be submitted to: 

Maricopa County Air Quality Department 
Emissions Inventory Unit 
1001 N. Central Avenue, Suite 595 
Phoenix, AZ 85004 
E-mail: EmisInv@mai1.maricopa.gov 

Questions may be addressed to Bob Downing at bdowning@mai1.maricopa.gov. 

#### 

About Maricopa County Air Quality Department 

The Maricopa County Air Quality Department is a regulatory agency whose goal is to ensure 
federal clean air standards are achieved and maintained for the residents and visitors of 
Maricopa County. The department is governed by the Maricopa County Board of Supervisors 
and follows air quality standards set forth by the federal Clean Air Act. 
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The Maricopa County Air Quality Department announces the release of its draft 2008 2 3 4 5 6 7 8 
Periodic Emissions Inventory for PM10 for the Maricopa County PM10 Nonattainment Area. 

9 10 11 12 13 ~ 15 The document is now available for an informal 30-day public review period. 

16 17 18 19 20 21 22 The PM10 emissions inventory includes emissions estimates for PM10 and PM2.5 as well as 
23 24 25 26 27 28 29 three particulate matter precursors: nitrogen oxides (NOx). sulfur oxides (SOx) and ammonia 

(NH3). The document is available in electronic format (PDF files) on the department's 
30 31 2 3 4 5 website at: 

http://www.maricopa.gov/aq/divisions/planning_analysis/emissionsJnventory/Default.aspx 

The Air Quality Department will hold a public workshop to discuss the draft 2008 Periodic 
Emissions Inventory for PM10. The workshop will be held at 9 AM at the department's offices 
at 1001 N. Central Ave .• Suite 560. on Friday, May 14, 2010. (continued on next page) The 
department is also accepting written comments on the draft inventory through Wednesday, 
May 26, 2010.5:00 PM. Comments may be submitted to: Maricopa County Air Quality 
Department Emissions Inventory Unit 1001 N. Central Avenue, Suite 595 Phoenix. AZ 85004 
E-mail: Emislnv@mail.maricopa.gov Questions may be addressed to Bob Downing at 
bdowning@mail.maricopa.gov. 

Date: 5/14/2010 
Time: 9:00 AM 
Registration Required: No 

Fee: None 

More Info: http://www.maricopa.gov/pUlelaiJ.aspx7releal1eJD=1424 
Contact: Bob Downing 
bdowning@mail.maricopa.gov 
Location: Maricopa County Air Quality Department 

Address: 
1001 North Central Ave, suite 595 
Phoenix, AZ 85004 

Department 1001 North Central Avenue, Suite 125, Phoenix AZ 85004 506-6010 

Maricopa Home Site Policies 

,yl<'lrlcopa County li '301. W. Jeffers()[: SL i1 Phoenix; /\1 8:;003 
602-505-3011 

http://www.maricopa.gov/aq/EventsDetaiIPublishers.aspx?date=511412010 0612812010 

http://www.maricopa.gov/aq/EventsDetaiIPublishers.aspx?date=511412010
mailto:bdowning@mail.maricopa.gov
http://www.maricopa.gov/pUlelaiJ.aspx7releal1eJD=1424
mailto:bdowning@mail.maricopa.gov
mailto:Emislnv@mail.maricopa.gov
http://www.maricopa.gov/aq/divisions/planning_analysis/emissionsJnventory/Default.aspx
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WHAT'S NEW FOR 2008? 

Reporting forms: 

• 	 Some preprinted information on your report may be different from last year's version. Please 
review the enclosed forms carefully, and verify all preprinted information. 

• 	 Many of our reporting forms have changed in past years. If you use your own forms, or a 
computerized reproduction of our forms, the forms used MUST conform to the current information 
requirements and FORMAT as supplied on our preprinted forms. "Homemade" reporting forms that 
vary significantly from the preprinted forms sent to you will not be accepted. 

• 	 Please VERIFY that your reporting forms match the preprinted forms. 

Miscellaneous: 

• 	 If this is the first emissions inventory for your permit and your business did not operate in 2008, 
you must still submit a completed Business Form and a signed Data Certification Form stating 
that there were no operations at your facility during 2008. 

• 	 In accordance with Maricopa County Air Pollution Control Rule 280 (Fees), the 2008 annual emission 
fee for Title V sources only is $38.25/ton. NOTE: Only Title V sources (those whose air quality 
permit numbers have a "V" prefix) are subject to this annual emissions fee. 
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I. INTRODUCTION 


An annual emissions inventory is a document submitted by a business that: (l) lists all processes emitting 
reportable air pollutants and (2) provides details about each of those processes. Submitting the emissions 
inventory report is required as a condition ofyour Maricopa County Air Quality Permit. A separate 
emissions report is required for each business location with its own air quality permit. 

Follow these steps to complete your 2008 Maricopa County emissions inventory: 

STEP 1: Determine which forms are needed for your business. There are eight different forms available, 
but not all are required for every type of business. For most permitted sources, the packet you received from 
us contains the necessary preprinted forms based on your site's most recent emissions inventory. 

1. 	 Business Form: Contains general contact information about the permitted site. This form is required 
for all businesses. 

2. 	 Stack Form: Only required if your business location annually emits over 10 tons of a single pollutant 
(CO, VOC, NOx, PMIO, or SOx). A "stack" is defined as a stack, pipe, vent or opening through which a 
significant percentage of emissions (from one or more processes) are released into the atmosphere. See 
the "Stack Form Instructions" on page 9 for specific requirements. 

3. 	 Control Device Form: Required only if there is one or more emission control devices used at the 
business location. 

4. 	 General Process Form and } 
5. 	 Evaporative Process Form: Either or both will be required for all businesses. 

6. 	 Off-Site Recycling/Disposal Form: Required if you want to claim off-site recycling or disposal. 
7. 	 Emission Factor Calculations: Required as attachment for each process for which you calculated 

your own emission factors. 
8. 	 Data Certification Form or Data CertificationlFee Calculation Form: Only sources with a Title V 

(permit number would start with "V") permit are required to pay a fee for their emissions and need to 
use the Data CertificationlFee Calculation Form. All other sources use the Data Certification Form. 

STEP 2: Complete the applicable forms. Verify all preprinted information, and make corrections where 
necessary. When making corrections, strike out the preprinted data and write in corrections beside it. Please 
make all changes readily noticeable. Detailed information on how to complete the most common forms is 
included in this document. The packet you received also contains information about other resources 
(workshops, one-on-one assistance, etc.) available to help you in completing the necessary forms. 

STEP 3: Make a copy of your completed emissions inventory report. Make sure to KEEP COPIES of all 
forms submitted and copies of all records and calculations used in completing the forms. Air pollution 
control regulations require that you keep all documentation for at least FIVE YEARS at the location where 
pollution is being emitted. 

STEP 4: Make sure the Data Certification Form (or Data CertificationlFee Calculation Form for Title V 
sources) is signed by a company representative. Include your air quality permit number on all corres
pondence and applicable checks submitted with your report. Return the original, signed copy ofyour 
annual emission report, with payment for any applicable emission fees to: 

MCAQD One Stop Shop 
Emissions Inventory Intake 
501 N. 44th St. Suite 200 
Phoenix AZ 85008-6538 
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II. REPORTING REQUIREMENTS 

POLLUTANTS TO BE REPORTED: 

Your emissions inventory must include your business's emissions ofthe following air pollutants: 


CO Carbon monoxide 
NOx Nitrogen oxides 

PMIO Particulate matter less than 10 microns 
SOx Sulfur oxides 

VOC Volatile organic compounds * 
HAP&NON Hazardous Air Pollutant (HAP) that is also NOT a volatile organic compound (VOC)** 

NHx Ammonia and ammonium compounds 
Pb Lead 

* A volatile organic compound (VOG) is defined as any compound of carbon that participates in atmos
pheric photochemical reactions. This definition excludes: carbon monoxide, carbon dioxide, acetone, 
carbonic acid, metallic carbides or carbonates, and ammonium carbonate, as well as certain other organic 
compounds. (See Maricopa County Air Pollution Control Rule 100, Sections 200.69 and 200.110 for a full 
definition. ) 

EPA has re-designated the chemical t-butyl acetate (CAS Number 540-88-5) as a VOC for record-keeping 
requirements and emissions reporting, but not for emission limitations or content requirements. County Rule 
100, Section 200.69b states: 

"The following compound(s} are VOC for purposes ofall recordkeeping, emissions reporting, photochemical 
dispersion modeling and inventory requirements which apply to VOC and shall be uniquely identified in 
emission reports, but are not VOC for purposes ofVOC emissions limitations or VOC content requirements: 
t-butyl acetate (540-88-5). " 

Therefore, if your facility uses t-butyl acetate, it is necessary to report t-butyl acetate as a separate material 
on the evaporative process form, not as part of a grouped material (e.g., solvents, thinners, activators, etc.). 
T-butyl acetate will continue to be identified as a VOC on your emission report and count towards any 
applicable emission fees. 

** HAP&NON: Usage of certain materials that are: (1) a Hazardous Air Pollutant (HAP) and (2) not also a 
VOC (that is, not also an ozone precursor) should also be reported if: 
(a) your site is subject to a Federal MACT (Maximum Achievable Control Technology) standard or 
(b) your air quality permit contains specific quantitative limits for HAP emissions. 

The most common materials categorized as "HAP&NON" include: 
• methylene chloride (dichloromethane) 
• perchloroethylene 
• Ill-trichloroethane (111-TCA or methyl chloroform) 
• hydrochloric acid 
• hydrofluoric acid 

NOTE: HAPs that are also considered volatile organic compounds are reported as VOC. 
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EMISSION CALCULATION METHOD HIERARCHY: 

When preparing emission information for your report, the most accurate method for calculating actual 

emissions must be used. The hierarchy listed below outlines the preferred methods for calculating emission 

estimates (taken from County Rule 280, Section 305.1). 


(1) 	 Whenever available, emissions estimates should be calculated from continuous emissions 
monitors certified under 40 CFR Part 75, Subpart C, or data quality assured pursuant to Appendix 
F of 40 CFR, Part 60. 

(2) 	 When sufficient data obtained using the methods described in paragraph 1 is not available, 
emissions estimates should be calculated from source performance tests conducted pursuant to 
Rule 270 in Maricopa County's Air Pollution Control Rules and Regulations. 

(3) 	 When sufficient data obtained using the methods described in paragraphs 1 or 2 is not available, 
emissions estimates should be calculated from material balance using engineering knowledge of 
the process. 

(4) 	 When sufficient data obtained using the methods described in paragraphs 1 through 3 is not 
available, emissions estimates shall be calculated using emissions factors from EPA Publication 
No. AP-42 "Compilation ofAir Pollutant Emission Factors," Volume I: Stationary Point and Area 
Sources. 

(5) 	 When sufficient data obtained using the methods described in paragraphs 1 through 4 is not 
available, emissions estimates should be calculated by equivalent methods supported by back-up 
documentation that will substantiate the chosen method. 
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III. CONFIDENTIALITY OF DATA SUBMITTED 


Infonnation submitted in your annual emissions reports must be made available to the public unless it meets 
certain criteria ofArizona State Statutes and Maricopa County Rules. Applicable excerpts concerning 
confidentiality of data are reproduced below. 

ARS § 49-487 D ....the following information shall be available to the public: ... 
2. 	 The chemical constituents, concentrations and amounts of any emission of any air contaminant. 

MARICOPA COUNTY AIR POLLUTION CONTROL RULES AND REGULATIONS, Rule 100: 
§ 200.107 TRADE SECRETS -Information to which all of the following apply: 

a. 	 A person has taken reasonable measures to protect from disclosure and the person intends to continue to 
take such measures. 

b. 	 The information is not, and has not been, reasonably obtainable without the person's consent by other 
persons, other than governmental bodies, by use of legitimate means, other than discovery based on a 
showing of special need in a judicial or quasi-judicial proceeding. 

c. No statute, including ARS §49-487, specifically requires disclosure of the information to the public. 
d. The person has satisfactorily shown that disclosure of the information is likely to cause substantial harm to 

the business's competitive position. 

§ 402 CONFIDENTIALITY OF INFORMATION: 

402.2 	 Any records, reports or information obtained from any person under these rules shall be available to the 

public ... unless a person: 
a. Precisely identifies the information in the permit(s), records, or reports which is considered confidential. 
b. 	 Provides sufficient supporting information to allow the Control Officer to evaluate whether such information 

satisfies the requirements related to trade secrets as defined in Section 200.107 of this rule. 

For emissions inventory infonnation to be deemed confidential, the following steps must be followed: 
• 	 Specific data which you request be held confidential must be identified by marking an "X" in the 

corresponding gray confidentiality box(es) on the relevant report fonns. 
• 	 Provide a written explanation which gives factual infonnation satisfactorily describing why releasing this 

infonnation could cause substantial hann to the business's competitive position. 
• 	 Use the gray-shaded boxes on the reporting fonns to indicate which data are to be held confidential. Do 

NOT stamp "Confidential", highlight data, or otherwise mark the page. 
No data can be held confidential without proper justification. 
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IV. 	 HELPFUL HINTS AND INFORMATION 

Be sure to verify all preprinted infonnation on fonns. If any infonnation is incorrect or blank, please 
provide correct infonnation. Making a change on the Business Fonn will NOT transfer the pennit 
ownership or location. You must contact the Department's One Stop Shop at (602) 506-6464 to accomplish 
this. 

WHAT IS A PROCESS? Aprocess is a business activity at your location that emits one or more of the 
pollutants listed on page 3, and has only one material type as input and one operating schedule. For each 
applicable process at your business, you must assign a unique Process ID number to differentiate each 
process. 

PROCESSES AND MATERIALS THAT DO NOT HAVE TO BE REPORTED: 
• 	 Welding. 
• 	 Acetone usage. 
• 	 Fuel use for forklifts or other vehicles. (NOTE: Fuel use in non-vehicle engines is reportable.) 
• 	 Soil remediation activities. (Note: Other periodic reporting requirements may exist; consult your pennit.) 
• 	 Storage emissions from fuels or organic chemicals in any tank with a capacity of250 gallons or less. 
• 	 Storage emissions of diesel and Jet A fuel in underground tanks of any size. 
• 	 Storage emissions of diesel and Jet A fuel in aboveground tanks, with throughput < 4,000,000 gal/yr. 
• 	 Routine pesticide usage, housekeeping cleaners, and routine maintenance painting at your facility. 

Please group all similar equipment and materials together before applying the following limitations: 
• 	 Internal combustion engines (e.g., emergency generators) or external combustion equipment (e.g., boilers 

and heaters) that operated less than 100 hrs. and burned less than 200 gals. diesel or gas, or less than 
100,000 cubic feet of natural gas. 

• 	 Materials with usage of less than 15 gallons or 100 pounds per year. 

GROUPING MATERIALS AND/OR EQUIPMENT UNDER ONE PROCESS ID: 
You can group together under one process ID: 
• 	 All internal combustion engines less than 600 hp if they bum the same fuel and have similar operating 

schedules. 
• 	 All external combustion equipment (boilers, heaters) with a capacity of less than 10,000,000 Btu per 

hour if they bum the same fuel and have similar operating schedules. 
• 	 All similar evaporative materials with similar emission factors that have similar operating schedules and 

process descriptions. For example, group low-VOC red paint, green paint and white paint together as 
one material: "Paint: Low-VOC." Do not group dissimilar materials together, such as thinners and 
paints. Attach documentation (see example, p. 20) showing how the grouped emission factor was 
detennined. 

• 	 All underground tanks with the same fuel and same type of vapor recovery system. 

ASSIGNING IDENTIFICATION NUMBERS (IDs): 
Unique IDs are required for the following report elements: Stacks, Control Devices and Processes. For 
processes, that means a process ID number may be used only once on each General Process fonn and for 
each material reported on the Evaporative Process Fonns. 

These numbers are usually assigned by the person who prepares the original report. Ifyou are adding a new 
item to a preprinted report, assign a number not already in use. Once an ID number is assigned, continue 
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using the same number for that item each year. If that item is no longer reportable, mark it with 'DELETE' 
and return the preprinted form with a brief explanation. Do not use that ID number again. 

INDUSTRY-SPECIFIC INSTRUCTIONS: Additional help sheets, detailed examples, and special 
instructions are available for a number of specific processes or industries listed below. To get copies of any 
of these documents, please visit our web site at: 
http://www.maricopa.gov/aq/divisions/planning analysis/emissions inventory/Default.aspx 
or call (602) 506-6790. 

• Bakeries 	 • Natural Gas BoilerslHeaters • Using EPA's TANKS 4.09d Program 
• Concrete Batch Plants • Polyester Resin • Vehicle Refinishing 
• Fuel Storage and Handling • Printing Plants 	 • Vehicle Travel on Unpaved Roads 
• Incinerators and Crematories • Roofing Asphalt • Woodworking 
• Lg. Aboveground Storage Tanks • Sand and Gravel Plants 

COMMONLY USED CONVERSION FACTORS: 
1 gram/liter = 0.00834lbs/gal 1 foot 0.0001894 mile 
1 liter = 0.2642 gallon (US) 1 square foot 0.000022957 acre 
1 therm = 0.0000952 MMCF 1 pound 0.0005 ton 
NOTE: 	 MM = 1,000,000 Example: MMCF = 1,000,000 cubic feet 

M = 1,000 Example: MGAL = 1,000 gallons 

ADDITIONAL RESOURCES AND ASSISTANCE: 

The Maricopa County Emissions Inventory web site at: 

http://www.maricopa.gov/ag/divisions/planning analysis/emissions inventorylDefault.aspx 

contains additional reference materials, such as: 


• blank copies of most emissions reporting fornls. 
• an updated list of emission factors for a large number of industrial processes, including SCC codes. 
• a list of Tier Codes for industrial processes. 
• detailed help sheets for a number of specific industries or processes. 

To receive any of the above materials by fax or mail, or for additional information or assistance in how to 
calculate and report your emissions, please call us at (602) 506-6790. 
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v. 	 INSTRUCTIONS AND EXAMPLES FOR COMPLETING EMISSIONS REPORTING FORMS 

I Business Form Instructionsl 

Verify all preprinted information, and make corrections where necessary. When making corrections, strike 
out the preprinted data and write in corrections beside it. Please make all changes readily noticeable. 

NOTE: Indicating a change in ownership or business location on the Business Form will not serve to 
transfer the permit ownership or location. You must contact the MCAQD One Stop Shop at (602) 506-6464 
to accomplish this. 

Data fields: 
6 Number of employees: This should be the annual average number of full-time equivalent (FTE) 

employee positions at this business location. 

9 	 NAICS Code: This 5- or 6-digit North American Industrial Classification System (NAICS) code has 
been introduced to replace the 4-digit Standard Industrial Classification (SIC) codes. Please list the 
primary and secondary NAICS codes for your business, ifknown. (Consult our website, at: 
http://www.maricopa.gov/aq/divisions/planning analysis/emissions inventory/Default.aspx, for a link to 
a full list ofNAICS codes.) 

10 	Preparer of the Inventory (primary contact for technical questions concerning this report): This should 
be the person who knows the most about the data in the report. If this person has an e-mail address used 
for business purposes, please provide it. 
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IStack Form Instructions I 

A "stack" is defined as a stationary stack, pipe, vent or opening through which a significant percentage of 
emissions (from one or more processes) are released into the atmosphere (with or without a control device). 

NOTE: Stack information is required only if your business location annually emits over 10 tons of any 
one individual pollutant. If so, you must complete a Stack Form for: 
• 	 each stack connected to a control device. 
• 	 any stack that discharges annually more than 5 tons of combined pollutant emissions (such as a paint 

booth exhaust). 

EXAMPLE Stack Form Information: 

1 2 3 4 Sa OR Sb 6a OR 6b&6c 7 
Stack Stack Stack Exit Gas Velocity Flow Rate Diameter Length / Width Stack NamelDescription. Include lat/long 
ill Type Height** Temperature feet/sec actin inside inch inside inch coordinates of stack (in decimal degrees) 

Code* 

1 W 30 ft 90 of 20,000 36 paint booth Lot: N33.5276 
Long: Wl12.2626 

2 v 14 ft 	 19,186 40 therma~ oxidizer, B~dg. 2of200 
Lat:N33.5259 Long:Wl12. 2611 

* Stack Type Codes: v = Vertical unobstructed H = Horizontal unobstructed 
D = Downward unobstructed G = Gooseneck 
W = Obstructed vertical (e.g. weather cap) 

** Stack height is calculated relative to the surrounding terrain. For instance, the stack height of a 10-foot 
stack on top of a 20-foot tall building is 30 feet. 

Data fields: 

1 	 Stack ID: (See "Assigning Identification Numbers" on page 6.) A number (up to three digits, numeric 
only) which identifies a specific stack. It is suggested you start with 1, then 2, etc. 

4 	 Exit Gas Temperature: Should represent average operating conditions, in degrees Fahrenheit. 
DO NOT report "ambient". 

5a Exit Gas Velocity: OR 5b Gas Flow Rate: 
Provide EITHER the exit velocity (in feet per second) OR the flow rate ofgas (in actual cubic feet per 
minute) exiting the stack during normal operations. Preprinted information provides both. 

6a Inside Stack Diameter: For round stacks, provide Inside Stack Diameter in inches. 
OR 
6b & 6c Inside Stack Length and Width: For square or rectangular stacks, provide inside Length and inside 

Width in inches. 

7 	 Stack Name/Description and Lat/Long Coordinates: Provide a brief text description of the stack along 
with the latitude and longitude coordinates of the stack (in decimal degrees). 
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IControl Device Form Instructionsl 

EXAMPLE Control Device Form Information 

Installation/Control Size or Rated Capacity** Control Control Device 	 Stack ID 
Reconstruction*ID 	 Type Code NamelDescription

Date 

021 Ther.ma~ oxidizer 21 05/09/98 25,000.0 cfm 

153 Watering with water trucks4 03/10/97 	 efm 

Data fields: 

1 	 ControlID: (See "Assigning Identification Numbers" on page 6.) A unique number (up to three digits) 
that you assign to identify a specific control device. 

2 	 Installation/Reconstruction Date: The completion date (given in mm/dd/yy format) of installation or the 
most recent reconstruction of the identified control device. This is not a date on which routine repair or 
maintenance was done. "Reconstruction" means any component of the control device was replaced and 
the cost (fixed capital) of the new component(s) was more than half of what it would have cost to 
purchase or construct a new control device. 

3 	 Size or Rated Capacity: Report the air or water flow rate in cubic feet per minute. Some devices (e.g., 
water trucks for dust control) will not include a value in this field. 

4 	 Control Type Code: A 3-digit code designating the type of control device. A complete list of all EPA 
control device codes can be found on the Web at: http://www.maricopa.gov/aq/divisions/ 
planning analysis/emissions inventorylDefault.aspx or call (602) 506-6790 for assistance. 

6 	 Stack ID: Not all businesses require a Stack ID. This is required if the Stack Form is used for your site 
(see page 9) and the control device is vented through that identified stack. This is the ID number shown 
in column 1 of the Stack Form. The Stack ID can be entered on this form after the Stack Form has been 
filled out. 
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IGeneral Process Form Instructionsl 

The General Process Form is used to record data on all emissions-producing processes except evaporative 
processes. A "general process" is normally characterized by the burning or handling of a material. One 
form reports all the pollutants for one process. For example, several pollutants are produced by burning fuel, 
and PM lO is emitted by processing rock products, processing materials such as wood or cotton, and driving 
on unpaved areas. 

Data fields: (See sample forms on pages 13 and 14.) 
1 Process ID: A number (up to three digits) that is preprinted or you assign. (See "Assigning 

Identification Numbers" on page 6.) This Process ID number can not be used for any other process at 
this location. 

2 Process TypelDescription: Brief details on the type of activity that is occurring. 

3 Stack ID(s): The stack ID number(s) shown in column 1 of the Stack Form that identify the stack(s) 
which vent pollution created by this process. Not all businesses are required to report stacks. This is only 
required if the Stack Form is required for your site (see page 9) and the process has a stack. 

4 
5 

Process Tier Code and 
SCC Code: 

If these codes are not preprinted on your form, please consult the 
section "Other Resources" on our web site, or call (602) 506-6790. 

6 Seasonal Throughput Percent: Enter the percent of total annual operating time that occurred per season, 
rounded to the nearest percent. For example, "Dec-Feb 30%" means 30% of total annual activity 
occurred in January, February and December 2008. The total for all four seasons must equal 100%. 

7 
8 

Normal Operating Schedule and 
Typical Hours of Operation: 

These reflect the normal daily, weekly, and annual operating 
parameters of this process during 2008. 

9 Emissions Based on: Provide the name of the material used, fuel used, product produced, or whatever 
was measured for the purpose of calculating emissions, such as "natural gas", "hours of operation," 
"vehicle miles traveled," or "acres." 

10 	Used, Produced or Existing: Indicate whether calculated emissions are based on a material type or fuel 
used (an input, such as "paint" or "natural gas"), or an output (such as "sawdust produced" or "finished 
product"). Use "Existing" ifthe parameter reported on line 9 is not directly used or produced in the 
process (such as "vehicle miles traveled" or "acres"). 

11 	 Annual Amount: The annual amount ( a number) of material that was used, fuel combusted, product 
produced, hours of operation, vehicle miles traveled, or acres. 

12 	Fuel Sulfur Content (in percent): For processes that involve the combustion of oil or diesel fuels, report 
the sulfur content of the fuel as a decimal value. Example: 0.05 % (= 500 ppm) 

13 	 Unit of Measure: Units of the material used, fuel used or product produced shown on line 9. 
For example: gallons, pounds, tons, therms, acres, vehicle miles traveled, units produced. 

14 	Unit Conversion Factor: You must provide this if you use an emission factor with an emission factor unit 
(see item 17 below) that is not the same as the unit of measure (from line 13). This is the standard 
number you would multiply your amount (line 11) by to convert it to the units of the emission factor. See 
page 7 for a list of commonly used conversion factors. 
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General Process Form Instructions (continued) 

15 	 Pollutant: See page 3 for a list of pollutants that need to be reported. 

16 	Emission Factor (EF): The number to be multiplied by the annual amount (line 11) to determine how 
much of the pollutant was emitted. If you calculate your own emission factor or change the preprinted 
emission factor, you must provide details of your calculations in an attachment. 

17 	 Emission Factor (EF) Units: Enter the appropriate Emission Factor Units in pounds (lb) per unit; e.g., 
lb/ton, IbIMMCF, lb/gal. 

18 	 Controlled Emission Factor (EF)? YES or NO: Indicate "YES" if: 1) you have your own emission factor 
from testing and included the control device efficiency within the factor, or 2) the emission factor used is 
clearly identified as a controlled emission factor. A "YES" response requires the use of Formula A (see 
#25 below). Indicate "NO" if: 1) there is no emission control device, or 2) the emission factor represents 
emission rates before controls. A "NO" response requires the use of Formula B (see #25 below). 

19 	Calculation Method: Enter the number code (listed at the bottom of the General Process Form) which 
best describes the method you used to obtain this emission factor. Code 5, "AP-42IFIRE Method or 
Emission Factor" means that the factor comes from EPA documents or software. NOTE: Ifyou have 
continuous emissions monitors (CEM) data or conducted a source test that was required and approved by 
the County for a specific process or piece of equipment, you must use the emission data from the CEM 
or the test results. Report "1" in this column for CEM data or "4" for performance test data. 

20 through 24: Leave blank if there is no control device. 

20 Capture % Efficiency: The percent of the pollutant that is captured and sent to the primary control 
device in this process. Be sure to list capture efficiency separately for each pollutant affected. 

21 	 Primary Control Device ID: If this pollutant is being controlled in this process, enter the Control 
Device ID number which represents the first control device affecting the pollutant. 

22 Secondary Control Device ID: If this pollutant is being controlled sequentially by 2 devices, enter 
the Control Device ID number which represents the second control device; otherwise leave this field 
blank. 

23 	 Control Device(s) % Efficiency: Enter the total control efficiency of the control device(s). Be sure 
to list control device efficiency separately for each pollutant affected. Ifyou report control device 
efficiency, you must also show capture efficiency in column 20. 

24 Efficiency Reference Code: Enter the code (1 through 6) that best describes how you determined the 
control device efficiency. A list ofpossible codes is included at the bottom of the form. 

25 	 Estimated Actual Emissions (in pounds/year): You may round the calculated emissions values to the 
nearest pound. Calculate as follows: 

A. 	Emissions with no controls or controls are reflected in the emission factor: 

Column 25 = line 11 x line 14 x column 16 


B. 	 Emissions after control: 
Column 25 = line 11 x line 14 x column 16 x (1 - [column 20 x column 23]) 


Use the decimal equivalent for columns 20 and 23. Example: 96.123% = 0.96123 
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Permit number(s) V99999General Process Form 2008 I EXAMPLE: IntemaJ Combustloti-I 
Place an X in any gray cell to mark data requested to be held confidential. See page 5 for requirements for information to be deemed confidential. 
1- Process ID 80 

[] 2- Process Typemescription: 3 ENGINES FOR CRUSHING (EACH LESS THAN 600 HP) 

3- Stack ID(s) (only ifrequired on Stack Form) 


4- Process TIER Code: 020599 FUEL COMB. INDUSTRIAL: INTERNAL COMBUSTION 


5- SCC Code 20200102 (8 digit number) IND:DIESEL-RECIPROCATING 


6- Seasonal Throughput Percent: Dec-Feb 25 % Mar-May 25 % Jun-Aug 25 % Sep-Nov ~ % 


7- Normal Operating Schedule: Hoursmay _8_ Days!Week~ HoursfYear 2080 WeeksfYear 52 


8- Typical Hours of Operation: (military time) Start 0700 End 1530 


• 9- Emissions based on (name 0/material or other parameter, e.g. "rock", "diesel", "vehicle miles traveled',) _=D:,:IE==S;,:E:,L=-________________________ 

10- IX IUsed (input) or D Produced (output) or D Existing (e.g. VMT, acres) 

[] 11- Annual Amount: (a number) 16,250 12- Fuel Sulfur Content ( in percent) 0.05 % 

13- Unit of Measure: (for example: tons, gallons, million cujt, acres, units produced, etc.) _G=:AL=L=O"'N..;.;S;;;....______________________________ 

14- Unit Conversion Factor (if needed to convert Unit 0/Measure to correlate with emission/actor units) _0:....:.....:0:.,;0=1:..-_________________________ 

Estimated Actual 
Device(s) % Emissions 

Device ID Device ID Code** 

* Calculation Method Codes: ** Control Efficiency Reference Codes: 
1 = Continuous Emissions Monitoring Measurements 1 = Tested efficiency / EPA reference method 
2 = Best Guess / Engineering Judgment 2 = Tested efficiency / other source test method 
3 = Material Balance 3 = Design value from manufacturer 
4 = Source Test Measurements (Stack Test) 4 = Best guess / engineering estimate 
5 = AP-42 / FIRE Method or Emission Factor 5 = Calculated based on material balance 

6 = Estimated, based on a published value 
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6 = State or Local Agency Emission Factor 
7 = Manufacturer Specifications 
8 = Site-Specific Emission Factor 
9 = Vendor Emission Factor 
10 = Trade Group Emission Factor 
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Permit number(s) V99999General Process Form 2008 IEXAMPLE: Unpaved Road Travel I 

Place an X in any gray cell to mark data requested to be held confidential. See page 5 for requirements for information to be deemed confidential. 

1- Process ID 28 


• 	 2- Process Type/Description: UNPAVED ROAD TRAVEL: HEAVY-DUTY TRUCKS @ 15 MPH 

3- Stack ID(s) (only ifrequired on Stack Form) 


4- Process TIER Code: 140799 MISCELLANEOUS: FUGITIVE DUST 


5- SCC Code 30502504 (8 digit number) SAND/GRAVEL: HAULING 


6- Seasonal Throughput Percent: Dec-Feb 25 % Mar-May 25 % Jun-Aug~ % Sep-Nov~% 


7- Normal Operating Schedule: Hours/Day L Days/WeekL HourslYear 2080 WeekslYear 52 


8- Typical Hours ofOperation: (military time) Start 0700 End 1530 


• 	 9- Emissions based on (name ofmaterial or other parameter, e.g. "rock", "diesel", "vehicle miles traveled") VEHICLE MILES TRAVELED (VMT) 

10- D Used (input) or D Produced (output) or IX I Existing (e.g. VMT, acres) 

• 	 11- Annual Amount: (a number) 7, 500 12- Fuel Sulfur Content (in percent) % 

13- Unit of Measure: (for example: tons, gallons, million cujt, acres, units produced, etc.) _VM:.::.::::T:...-______________________________ 

14- Unit Conversion Factor (ifneeded to convert Unit ofMeasure to correlate with emission factor units) ______________________________ 

Emission Factor (EF) Information Control Device Information 
15 16 17 18 19 20 21 22 23 24 25 

Pollutant Emission Emission Controlled Calculation Capture % Primary Secondary Control Efficiency 
Factor (EF) Factor EF? Method Efficiency Control Control Device(s) % Reference Estimated Actual 
(number) Unit (lb per) Yes or No Code* DeviceID DeviceID Efficiency Code** Emissions 

PM-l 0 3.2 VMT N 6 100 4 70 6 7200 Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

INOTE: Emissions in col. 25 are calculated as £ollows: (line 11 x col. 16) x (1 - [col. 20 x col. 23]) 
* Calculation Method Codes: ** Control Efficiency Reference Codes 

1 = Continuous Emissions Monitoring Measurements 6 = State or Local Agency Emission Factor 1 = Tested efficiency / EPA reference method 
2 = Best Guess / Engineering Judgment 7 = Manufacturer Specifications 2 = Tested efficiency / other source test method 
3 = Material Balance 8 =Site-Specific Emission Factor 3 = Design value from manufacturer 
4 = Source Test Measurements (Stack Test) 9 = Vendor Emission Factor 4 = Best guess / engineering estimate 
5 = AP-42 / FIRE Method or Emission Factor 10 = Trade Group Emission Factor 5 = Calculated based on material balance 

6 = Estimated, based on a published value 
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I Evaporative Process Form Instructionsl 

The Evaporative Process Form is used to report all emissions produced by evaporation. Examples include: 

cleaning with solvents, painting and other coatings, printing, using resin, evaporation of fuels from storage 

tanks, ammonia use, etc. All other processes should be shown on the General Process Form. 


One Evaporative Process Form may be used to report numerous materials, with each material given a 

separate process ID number, as long as the information on lines 1-5 apply to all items on that form. Use a 

separate form for each group of materials that has a different Process Type/Description (shown on line 1), 

different Tier Code (line 2) or different operating schedule (lines 3,4, or 5). 


Data fields: (See sample forms on pages 17 and 18.) 

1 Process TypelDescription: Brief details of the activity in which the listed materials were used. 


2 	 Process Tier Code: If this 6-digit code is not preprinted on your form, please refer to the Tier Code list 
at: http://www.maricopa.gov/ag/divisions/planning analysis/emissions inventory/Default.aspx 
or call (602) 506-6790. 

3 	 Seasonal Throughput Percent: Enter the percent of total annual operating time that occurred per season 
(rounded to the nearest percent). For example, "Dec-Feb 30%" means 30% of the total annual activity 
occurred during January, February and December 2008. The total for all four seasons must equal 1 00%. 

4 Normal Operating Schedule and These represent the usual number ofhours, time of day and weeks 
5 Typical Hours of Operation: per year when this process occurred during the calendar year. 

6 	 Process ID: A number (up to three digits) that represents this specific material (process). Each process 
on one form must have the same tier code and operating schedule as that shown in the top portion of the 
form. This Process ID number can not be used for any other process at this business location. See page 
6 of these instructions for more explanation ofID numbers and for exclusions and guidance on grouping 
materials. 

7 	 Stack ID(s): The stack ID number(s) shown in column 1 of the Stack Form that identify the stack(s) 
which vent pollution created by this process. Not all businesses are required to report stacks. This is only 
required if the Stack Form is required for your site (see page 9) and the process has a stack. 

8 	 Material Type: Provide the name of the material used in this process. Give the chemical name for pure 
chemicals or a name that reflects its use (paint, ink, etc.), rather than just a brand name or code number. 
Examples of materials include: paint, thinner, degreasing solvent (plus its common name), ink, fountain 
solution, ammonia, alcohol, ETO (ethylene oxide), gasoline (in a storage tank). 

9 	 Annual Material Usage/Input: Amount of this material used during the year. In most cases, the amount 
purchased is suitable. Write in "lbs" or "gal" (pounds or gallons). 

10 	Pollutant: The only pollutants reported on this form are VOC, HAP&NON and NHx (see definitions on 
page 3). When one process (or material) has more than one of these pollutants, list each pollutant on a 
separate line, using the same process ID number. 
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Evaporative Process Form (continued) 

11 	 Emission Factor (EF): An emission factor is a number used to calculate the pounds of pollutant emitted 
based on the quantity ofmaterial used in a process. Emission factors can be obtained from your supplier 
(usually provided on a Material Safety Data Sheet or environmental data sheet), and must correspond 
with the material units reported in column 9. If the material unit is "gal," then the emission factor must 
be in pounds ofpollutant per gallon. If the material unit is "lb," then the emission factor must be in 
pounds ofpollutant per pound of material. 

Verify (and correct, where necessary) all preprinted emission factors, as the composition of materials 
used may have changed since your last report. A "lb/gal" emission factor is almost always less than 8 and 
never greater than 14. A "lb/lb" emission factor is never larger than 1.0. 

12 	 Pounds ofpollutant sent off-site: Required only if you wish to take credit for reduced emissions because 
waste of this material is sent off-site for recycling or disposal. Only waste generated during the report 
year may be claimed. The Off-Site RecyclinglDisposal Form must be completed if you wish to claim a 
credit. The number ofpounds reported in column 12 must equal the number ofpounds reported on the 
Off-Site RecyclinglDisposal Form(s) for the same Process ID number. 

13 and 14: Leave these fields blank if there is no control device present. 

13 	 Capture % Efficiency: The percent of the pollutant from this process that is captured and sent to the 
control device. 

14 Control ID: Ifthis pollutant is being controlled in this process, enter the Control Device ID number 
from column 1 ofthe Control Device Form. 

Control % Efficiency: Enter the percent of this pollutant that is controlled by this control device. 

Code: Select the Control Efficiency Reference Code from the list at the bottom of the form. 

15 	 Estimated Emissions (lbs/yr): Estimated pounds of the pollutant emitted during the year, after off-site 
recycling/disposal and controls if applicable. Credit will not be given for off-site recycling/disposal 
unless it is shown on the Off-Site Recycling/Disposal Form. Round to the nearest pound. If the 
answer is 0, give a decimal answer to the first significant digit. Column 15 is calculated as follows: 

Emissions without off-site recycling/disposal or controls: 
Column 15 = column 9 x column 11 

Emissions with off-site recycling/disposal: 
Column 15 = (column 9 x column 11) - column 12 

Emissions with off-site recycling/disposal and controls: 
Column 15 = ([column 9 x column 11) - column 12) x (1- [column 13 x column 14]) 

Use the decimal equivalent for columns 13 and 14. Example: 96.123% = 0.96123 
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801 1 lacQ' thinner 

I EXAMPLE: Coatillgand Painting I 

Evaporative Process Form 2008 Pennit number(s) V99999 

Place an X in any gray cell to mark data requested to be held confidential. See page 5 for requirements for information to be deemed confidential. 


LZh- Process Type/Description: ----=C:.,;:o:.,;:a:...:t::.;:i::.;:n::..;:gz........=m::,;:e:...:t::..;:a::..;:l=......;p:...:a::,;:r:..;t::..;:s"--_________________________________ 


2- Process TIER Code: 080415 SOLVENT USE: SURFACE COATING - MISC METAL PARTS 

3- Seasonal Throughput Percent: Dec-Feb 25 % Mar-May 25 % Jun-Aug 25 % Sep-Nov _ 25 % 

4- Normal Operating Schedule: HourslDay __8_ DayslWeek _5_ HourslYear 2080 WeekslYear 52 

5- Typical Hours of Operation (military time) Start 0800 End 1700 

7 8 9 10 11 12 13 14 15 
Process Stack Material Type Annual lb VOC, Emission EF Pounds of Capture Control Control Control Estimated 

ID ID(s) Usage or HAP&NON Factor Units pollutant* Efficiency ID Efficiency Efficiency Emissions 
Input gal or (lbs per) sent % % Code** (lbs/yr) 

NHx off site 
800 1 Lacquer gl voe 4.7 gal % % 447 

6455-06 
gl voe 7.1 % % 852 

802 1 I Paint red l~iil!i!ijJ 940 gl voe 4.2 %1 %1 3,948 

803 paint thinner gl voe 7.0 % % 4,949 

804 powder paint lb voe 0.001 % % 20 

% % 


Note: Do NOT change preprinted Process ID numbers. See page 6 of these instructions for information on how to delete materials that are no longer used, or to assign Process 

ID numbers for new materials. 


* If you have off-site recycling/disposal of any of the materials listed above, you must complete an Off-site Recycling/Disposal Form to receive 

credit for reduced emissions. 

NOTE: Emissions in col. 15 are calculated as follows: ([col. 9 x col. 11] - col. 12) x (1 - [col. 13 x col. 14]) 


** Control Efficiency Reference Codes 

1 = Tested efficiency I EPA reference method 2 = Tested efficiency I other source test method 3 = Design value from manufacturer 

4 = Best guess I engineering estimate 5 = Calculated based on material balance 6 = Estimated, based on a published value. 
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I EXAMPLE: ... Cleaning solvent (with recycling) I 

Evaporative Process Form 2008 Pennit number(s) V99999 
Place an X in any gray cell to mark data requested to be held confidential. See page 5 for requirements for information to be deemed confidential. 

.1- Process TypelDescription: CLEANING METAL PARTS 

2- Process TIER Code: 080103 SOLVENT USE: DEGREASING - COLD CLEANING 

3- Seasonal Throughput Percent: Dec-Feb 25 % Mar-May~ % Jun-Aug~ % Sep-Nov~ % 

4- Normal Operating Schedule: HourslDay __8_ Days/Week_5_ Hours/Year 2080 WeekslYear 52 

5- Typical Hours of Operation (military time) Start 1300 End 1700 

Process 
ID 

Material Type Annual Usage lIb YOC, Emission EF Pounds of Capture Control EstimatedControl I Control I 
Input or HAP&NON Factor Units pollutant* Efficiency ID Efficienc Efficiency Emissions 

gal or (lbs per) sent % y Code** (lbs/yr) 
NHx off site % 

3 2 SANITIZER lb voe 1.0 lb 95 % 1 80 % 1 3 172 

gl voe 7.2 gl 569 % %1 727GUN CLEANER 

gl voe 3.3 gl 1,884 % % 2,4067 XYZ STRIPPER 

gl voe 6.4 gl 1,006 % % 1,285 

MEGASOLVE gl voc 6.8 gl 6,741 % % 8,6139 

% 

Note: Do NOT change preprinted Process ID numbers. See page 6 of these instructions for information on how to delete 11liUCUi11l) no longer used, or to assign Process 
ID numbers for new materials. 

* If you have off-site recycling/disposal of any of the materials listed above, you must complete an Off-site 
credit for reduced emissions. 
NOTE: This example shows the case where 2,400 of the original 4,096 gallons of materials #6 through 9 were captured 

for off-site recycling, and the pollutant content of the waste material was estimated to be 75% of the 
original. The pounds of pollutant sent off-site shown in column 12 is calculated on the example Off-Site 
Recycling/Disposal For.m on the next page. 
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------------- ------------

EXAMPLE 

Off-Site RecyclinglDisposal Form 2008 	 Pennit number(s) V99999 

NOTE: If you need b~ank copies of this form, ca~~ the Emissions Inventory Unit at 
(602) 506-6790 or consu~t our web page at 
http://www.maricopa.gov/aq/divisions/p~anning ana~ysis/emissions inventory/Defau~t.aspx 

Provide one off-site recycling/disposal form for each waste stream at your business location. A waste stream is the waste from 
one or more processes mixed together to make one waste product before it is taken off site for recycling, disposal or combustion. 

1) 	 Assign a unique two-digit ID number to identifY the waste stream that will be described below. 01 
(Start with ID# 01 for flrst waste stream. Make copies of a blank Off-Site RecyclinglDisposal form and use 02 for second, 
etc.) 

Check one: 

o pounds 

2) 	 What was the quantity of this waste stream in 2008? 2,400 181 gallons 

Indicate whether this quantity is reported in pounds or gallons. Keep waste disposal company manifests as proof that this 
amount ofwaste was taken off-site. 

3) 	 What was the average pollutant content of the waste stream? NOTE: Report in the same units (pounds or gallons) as used 
in line 2. 

VOC __4.::....:....:.2:;.:5'---__ lbs/unit HAP&NON 	 lbs/unit NHx lbsl unit 

NOTE: Waste normally has ~ess po~~utant content than the new product. Some of the 
po~~utant evaporates during the use of the product, and there is usua~~y dirt, water or 
other contaminants in the waste stream. The estimated po~lutant content of the waste is 
usually between 50% and 95% of the new product. This example estimates an average VOC 
content (on ~ine 3) to be 75% of the origina~ VOC content of 5.67 ~s/ga~., to account 
for evaporation and contaminants. See page 20 to ca~cu~ate a weighted average. 

4) 	 Calculate the total annual pollutant content of the waste in this waste stream. 
(volume of waste, from Line 2) x (pollutant content, from Line 3) = Total pollutants in waste stream, in lbs/yr. 

VOC 10,200 lbs/yr HAP&NON _______ lbs/yr NHx 	 lbs/yr 
--~~~~--------	 ------------

5) 	 List the process ID numbers of the processes contributing to this waste stream. Also estimate the pounds of pollutant 
that each process contributed to this waste stream. 

NOTE: In this example, the amount each process materia~ contributed to tota~ po~~utants 
in the waste stream (Line 4) is based on the percentage, by weight, of each materia~ 
that contributed to the waste stream (e.g., Process ID #6 contributed 5.6%, therefore 
5.6% x 10,200 ~s/yr = 569 ~s. See examp~e on page 20). 

NOTE: Column totals in the table below must equal the total for each pollutant type reported on line 4. The quantities 
you report below for each pollutant and process must also be reported in column 12 on the Evaporative Process Form. 

Annual 
Process ID Annual VOC (lbs) HAP&NON (lbs) Annual NHx (lbs) 

6 Contributed about 569 lbs lbs lbs 
7 Contributed about 1,884 lbs lbs lbs 

8 Contributed about 1,006 lbs lbs lbs 
9 Contributed about 6,741 lbs lbs lbs 

Maricopa County Emissions Inventory Unit 19 Instructions for Reporting 2008 Emissions 

http://www.maricopa.gov/aq/divisions/p~anning


EXAMPLE: Documentation of Emission Factor Calculations 

Identify the process ID number(s) and pollutant(s). Show calculations made to obtain the emission factors used 
for the process(es). Include references to data sources used, including the document name, date published, page 
numbers, etc. 

Emission Factor Calculation 

Process ID ___-=2:...:0'-"1=--___ 	 Permit number V99999 

Emission factors derived from source test performed 12/2/00 by XYZ Engineering 
Company (copy of summary tables also attached). 

Outlet (after controls): 

CO = 0.43 lb/hr x 1 hr/60 min x 1 min/77.9 cu. ft x 1,000,000 cu. ft/MMCF 
= 92. 0 lb/MMCF 

NOx 	 = 0.09 lb/hr x 1 hr/60 min x 1 min/77.9 cu. ft x 1,000,000 cu. ft/MMCF 

= 19.3 lb/MMCF 

Weighted average sample calculation 

NOTE: 	 The example below shows how the weighted average of the materials going into the 
waste stream is calculated. A weighted-average emission factor has been calculated 
by listing usage amounts and emission factors for each material, summing each 
column, and then dividing the total emissions by the total gallons used. 

In this example: 23,231 lbs + 4,096 gal = 5.67 lb/gal average VOC content. This 
emission factor is then used to calculate the average pollutant content in the Off
site Recycling / Disposal For.m example. 

This process can also be used to find the weighted average emission factor for 
similar materials if you are reporting them together as a single line item on the 
Evaporative Process for.m. Refer to the explanation of "grouping" on page 6. 

Process 2008 VOC VOC Emissions Percent contributed 
ID# Material Type Usage Units (lbs/unit) (= Usage x VOC to waste stream 

content) 
6 gun cleaner 180 gal 7.2 1,296 lbs. 5.6 9

0 

7 xyz stripper 1,300 gal 3.3 4,290 lbs. 18.5 % 
08 cleaning solvent 358 gal 6.4 2,291 lbs. 9.9 -0 
09 	 MEGASOLVE 2,258 gal 6.8 15,354 lbs. 66.1 -0 

Totals: 4,096 gal 23,231 lbs. 100.0 % 

Average 	 23,231 lbs. 5.67 = VOC content: 4,096 gals lb/gal 
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EXAMPLE (for all sources except Title V sources) 


Data Certification Form 2008 Permit number 999999 

For EACH pollutant listed, total up all emissions recorded on your General Process and Evaporative Process Forms. Enter these 

numbers in column I, "Totals from Process Forms." Report any emissions from accidental releases in column 2. 

Add the figures in each row across, and enter the result in column 3, "Total Emissions". 


NOTE: "Accidenta~ Re~eases" reported in co~umn 2 shou~d inc~ude a~~ excess emissions 

reported to the Department under Ru~e 140, Section 500. 


(1) (2) (3) 
Totals from + Accidental = TOTALSummary of 2008 Annual Emissions: 

Process Forms Releases 2008 Emissions 
CO 2,113 0 2,113 
NHx 0 0 0 

Lead 0 0 0 
HAP&NON 0 0 0 
VOC 24,220 0 24,220 
NOx 9,815 0 9,815 
SOx 645 0 645 
PMlO 7,891 0 7,891 

NOTE: Review speciric requirements ror data conridentia~ity on page 5. We cannot ho~d 
any data conridentia~ without the required documentation. 

TO COMPLETE YOUR EMISSIONS INVENTORY REPORT: 
Complete the Confidentiality Statement below. 
Sign and date this form below where indicated. 
Send the original copy of your completed forms to: Maricopa County Air Quality Department, One Stop Shop, 
Emissions Inventory Intake, 501 N. 44th Street, Suite 200, Phoenix, AZ 85008-6538. Keep a copy of all forms for your records. 

CONFIDENTIALITY STATEMENT: 

This annual emissions report contains requests to keep some data confidential. DYES rxI NO 

If you check "YES", you must submit documentation and meet certain requirements before your data can be deemed confidential. 

See enclosed instructions for further details. 


NOTE: The Data Certirication ror.m must be signed by a responsib~e company orricia~. 

CERTIFICATION STATEMENT: 

I declare under penalty of perjury that the data (e.g. inputs, emission factors, controls, and annual emissions) presented herein 

represents the best available information and is true, accurate and complete to the best of my knowledge. 


Signature of ownerlbusiness officer Date of signature Telephone number 


Type or print full name of ownerlbusiness officer Type or print full title 
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How to calculate an emissionfee (for Title V sources only): 

1. 	 For each pollutant listed on the "Data Certification/Fee Calculation" form, total up all emissions 
recorded on your General Process and Evaporative Process Forms. Enter these numbers in column 1, 
"Totals from Process Forms." 

NOTE: While most processes that generate PMIO should be reported on line 5 of the Data CertificationlFee 
Calculation form, "[f]ugitive emissions ofPMIO from activities other than crushing, belt transfers, 
screening, or stacking" (County Rule 280, § 305.2d) are NOT subject to annual emission fees. The most 
common occurrences of these PMJO-producing activities that are NON-billable are listed below: 

see codes and descriQtion of PM1o-l!roducing I!rocesses that are NOT subject to emission fees 
SCC Major Category Subcategor}' FaciIi!}' / Process T}'l>e Process Descri)!tion 

30200814 Industrial Processes Food and Agriculture Feed Manufacture Storage 
30400737 IndustrimProcesses Secondary Metal Production Steel Foundries Raw Material Silo 
30500120 Industrial Processes Mineral Products Asphalt Roofing Manufacture Storage Bins: Ferric Chloride 
30500121 Industrim Processes Mineral Products Asphalt Roofing Manufacture Storage Bins: Mineral Stabilizer 
30500134 Industrial Processes Mineral Products Asphalt Roofmg Manufacture Blown Saturant Storage 
30500135 Industrial Processes Mineral Products Asphalt Roofing Manufacture Blown Coating Storage 
30500141 Industrial Processes Mineral Products Asphalt Roofing Manufacture Granules Storage 
30500143 Industrial Processes Mineral Products Asphalt Roofing Manufacture Mineral Dust Storage 
30500203 Industrial Processes Mineral Products Asphalt Concrete Storage Piles 
30500212 IndustrimProcesses Mineral Products Asphalt Concrete Heated Asphalt Storage Tanks 
30500213 Industrial Processes Mineral Products Asphalt Concrete Storage Silo 
30500290 Industrial Processes Mineral Products Asphalt Concrete Haul Roads: General 
30500303 Industrial Processes Mineral Products Brick Manufacture Storage of Raw Materials 
30500608 Industrial Processes Mineral Products Cement Manufacturing (Dry Process) Raw Materim Piles 
30500708 Industrial Processes Mineral Products Cement Manufacturing (Wet Process) Raw Material Piles 
30501710 Industrial Processes Mineral Products Mineral Wool Storage of Oils and Binders 
30502007 Industrial Processes Mineral Products Stone Quanying - Processing Open Storage 
30502011 Industrial Processes Mineral Products Stone Quarrying - Processing Hauling 
30502504 Industrial Processes Mineral Products Construction Sand and Gravel Hauling 
30502507 Industrial Processes Mineral Products Construction Sand and Gravel Storage Piles 
30502760 Industrial Processes Mineral Products Industrial Sand and Gravel Sand Handling, Transfer, & Storage 
30531090 Industrial Processes Mineral Products Coal Mining, Cleaning, Material Handling Haul Roads: General 
30532007 Industrial Processes Mineral Products Stone Quarrying - Processing Open Storage 
30704002 Indush-ial Processes Pulp and Paper & Wood Pdts. Bulk Handling and Storage - W oodIBark Stockpiles 
31100199 Indush'ial Processes Building Construction Construction: Building Contractors Other Not Classified 
31100299 Industrial Processes Building Construction Demolitions/Specim Trade Contracts Other ConstructionlDemolition 
50100401 Waste Disposal Solid Waste Disposal Landfill Dump Unpaved Road Traffic 
50100402 Waste Disposal Solid Waste Disposal Landfill Dump Fugitive Emissions 
50100403 Waste Disposal Solid Waste Disposal Landfill Dump Area Method 
50100404 Waste Disposal Solid Waste Disposal Landfill Dump Trench Method 
50100405 Waste Dis~osal Solid Waste Dis~osal Landfill Dum~ Ram~Method 

2. 	 Report any accidental releases in column 2. Add columns 1 and 2 together for each pollutant, and enter 
the sum in column 3. Sum lines 1 through 5 together, and enter the total on line 6. 

3. 	 Divide your facility's total billable emissions (on line 6) by 2000 to convert pounds into tons. Round to 
the nearest ton. Enter this value on line 7. MUltiply this number by $38.25, and enter the result on line 
8. This is your 2008 emission fee. 
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EXAMPLE (for Title V sources only) 

Data Certification/Fee Calculation Form 2008 	 Pennit number V99999 

For EACH pollutant listed, total up all emissions recorded on your General Process and Evaporative Process Fonns. Enter these 

numbers in column 1, "Totals from Process Fonns." Report any emissions from accidental releases in column 2. 

Add the figures in each row across, and enter the result in column 3, "Total Emissions". 

Carefully follow the instructions on lines 6 through 8 to calculate any emission fee owed. 


NOTE: 	 "Accidental Releases" reported in column 2 should include all excess emissions 
reported to the Department under Rule 140, Section 500. 

(1) (2) (3) 
Totals from +Accidental = TOTALSummary of 2008 Annual Emissions: 

Process Forms Releases 2008 Emissions 

CO 2,113 0 2,113 
NHx 0 0 0 

Lead 	 0 0 0 

PMIO non-billable; see a e 22 7,200 0 

Emissions fees are based on 

7 	 Divide the total on line 6 by 2000 (pounds per ton) to get tons, and round the number to the 

nearest ton. (Drop any decimal of .499 or less. Increase to the next whole number any 

decimal of .500 or more.) Enter the resulting WHOLE NUMBER here. 
 18 TONS 

Multiply line 7 (a WHOLE number) by $ 38.25. $ 
688.508 	 This is your 2008 ANNUAL EMISSION FEE. 

NOTE: Review specific requirements for data confidentiality on page 5. We cannot hold 

any data confidential without the required documentation. 


TO COMPLETE YOUR EMISSIONS INVENTORY REPORT: 
Include a check (made payable to Maricopa County Air Quality Department) for the amount calculated on line 8 above. 
Complete the Confidentiality Statement below. 
Sign and date this fonn below where indicated. 
Send the original copy of your completed fonns, along with any emission fee due to: Maricopa County Air Quality Department, 
One Stop Shop, Emissions Inventory Intake, 501 N. 44th Street, Suite 200, Phoenix, AZ 85008-6538. Keep a copy of all fonns 
for your records. 

CONFIDENTIALITY STATEMENT: 

This annual emissions report contains requests to keep some data confidential. D YES ~ NO 

If you check "YES", you must submit documentation and meet certain requirements before your data can be deemed confidential. 

See enclosed instructions for further details. 

NOTE: 	 The Data Certification for.m must be signed by a responsible company official. 

CERTIFICATION STATEMENT: 

I declare under penalty ofperjury that the data (e.g. inputs, emission factors, controls, and annual emissions) presented herein 

represents the best available infonnation and is true, accurate and complete to the best of my knowledge. 


Signature of ownerlbusiness officer Date of signature 	 Telephone number 


Type or print full name of ownerlbusiness officer Type or print full title 
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IAppendix 3. Rule Effectiveness (RE) Studies I 

Executive Summary 

Rule effectiveness (RE) studies are methods designed to assess the success of regulatory rules at 
controlling their targeted emissions. It is acknowledged that facilities and source categories 
subject to control techniques and devices mandated by rules do not always achieve 100% com
pliance with those requirements. Given this reality, the US EPA recommends the use of rule 
effectiveness studies to improve the quality of emission estimates presented in emission inven
tories. Rule effectiveness studies adjust the emissions from subject facilities and source categ
ories to aCCOtmt for times of non-compliance and control device equipment failure. Of particular 
importance to Maricopa County are those rules that control particulate matter release and ozone 
formation, since parts of the county have been designated as nonattainment areas in regards to 
US EPA PMlO and 8-hour ozone standards. Consequently, the rule effectiveness studies 
presented here deal with the control of criteria pollutants PMlO, PM2.5, and the precursors to 
ozone formation (VOC, NOx and CO). 

In general, rule effectiveness studies incorporate compliance history at regulated facilities and 
sources, along with agency programs and policies (i.e., inspection frequencies, enforcement 
penalties, public outreach efforts, etc.), to ascribe a percentage rate (RE rate) at which the subject 
rule(s) attains the intended emissions reductions. For these studies, data from inspections con
ducted from July 2008 through June 2009 was used to determine the rate of compliance of sub
ject facilities and source categories with the rules. The resulting compliance rate was then com
bined with data on the effectiveness of Maricopa County Air Quality Department (MCAQD) 
programs and policies to derive a final rule effectiveness rate, which has then been used to adjust 
the emissions inventory estimates. 

Both source-specific and multi-source rule effectiveness studies were undertaken as part of this 
project. Source-specific studies address Rule 310 (fugitive dust from dust-generating opera
tions), Rule 310.01 (fugitive dust from non-traditional sources of fugitive dust), Rule 316 
(nonmetallic mineral processing), and agricultural activities (best management practices). For all 
other regulated processes that control particulates and the formation of ozone, multi-source RE 
rates were calculated separately for Title V and non-Title V permitted facilities. Final compli
ance rates and RE rates are listed in Table A3-1 below. 

Table A3-1. Compliance and rule effectiveness rates, by rule or source category, 
Rule/Source Category Compliance Rate Rule Effectiveness (RE) Rate 
Rule 310 87.01% 82.99% 
Rule 310,01 95.15% 80.87% 
Rule 316 35.29% 49.62% 
Agricultural Activities 
Title V Facilities 

Unknown 
89.14% * 

55.33% 
90.94% 

Non-Title V Facilities 81.00% * 84.27% 
* Compliance ratesfor both Title V and Non-Title V facilities are based upon 2008-2009 inspection data, and 
reflect compliance self-monitoring recordkeeping practice, in addition to violation data. 

The resulting RE rates shown above have been applied to relevant point and area source inven
tory categories and are reflected in the emission estimates presented in applicable sections of 
Chapters 2 and 3. 
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Background 

The US EPA has provided a number of guidance documents that detail the use and formulation 
of rule effectiveness studies (US EPA, 2005; 1994; 1992). The most recent of these documents 
states, "First and foremost, an agency responsible for emissions inventory preparation should 
attempt to obtain facility specific data from as many sources as possible, and use the collected 
information to make a refined source or source category RE detem1ination" (US EPA, 2005). 
Given this directive, MCAQD developed a rule effectiveness study methodology that utilizes all 
available compliance and department programmatic data to produce a RE rate that best reflects 
the field effectiveness of the rule. By using the entire population of data for the prescribed time 
period, (July 2008 - June 2009) the statistical validity of the RE rate greatly improves. This 
approach deviates from previous rule effectiveness studies conducted by MCAQD that were 
based upon a small sample pool of targeted inspections (MCAQD, 2007). 

The RE rates presented here are developed from statistical examination of recorded inspection 
data, supplemented with data on department programs and policies that impact the enforcement 
and creation of the rules under study. Assessment of inspection records provides the major com
ponent of the RE rate known as a compliance rate. This is the rate at which inspection staff is 
observing facility and source category compliance in the field. While this provides the most 
direct measure of rule effectiveness, it is still an incomplete picture of overall rule effectiveness. 

In actuality, the observed compliance rate is better described as a rate at which inspection staff 
issue violations. Inspection staff has a range of experience and training which influences their 
proficiency in issuing appropriate violations. There may be instances when a rule violation goes 
unnoticed by staff, or conversely a violation may be issued in error. Even with a compliance rate 
that has a high statistical measure of accuracy, it fails to reflect a number ofprogrammatic meas
ures that affect overall rule effectiveness; measures like the strength of rule language, depart
mental enforcement and penalty actions, inspector training programs, educational and public 
outreach efforts, etc. This reality is reflected in earlier US EPA guidance: 

A percentage effectiveness rating is not enough to describe the compliance effectiveness ofa rule 
for a source category. An SSCD [Stationary Source Compliance Division] study should attempt to 
link the rating to a regulatory agency's overall effort. The study should address the factors that 
affect the percentage effectiveness rating such as the compliance rate of the sources in a category, 
inspection frequency and thoroughness, the language ofthe rule (i.e., whether or not it has 
loopholes), and the reporting and recordkeeping by the regulatory agency. Evaluating these 
factors will provide a more complete evaluation ofthe effectiveness ofa rule. (US EPA, 1994) 

In order to incorporate all the salient factors described above, a matrix was created to produce a 
final RE rate. US EPA's latest guidance (2005) provides a listing of factors that can impact rule 
effectiveness rates (e.g., inspector training, frequency of inspections, media outreach, enforce
ment policies, recordkeeping requirements, etc.), grouped into major categories such as most 
important factors, important factors and other factors. MCAQD used these suggested factors as 
the base structure for creating the RE matrices contained in Appendices 3A through 3F. 

In brief, the compliance rate developed from inspection data (labeled "Compliance History" in 
the matrix) accounts for 70% of the overall RE rate, while all other factors account for the re
maining 30%. (An exception to these values applies in the case of agricultural activities.) Each 
factor is scored individually, based upon the department's success in implementing that factor. 
As an example, the score for the factor "Compliance History" is the compliance rate developed 
from the study period inspection data, while the score for "Enforcement Penalties" is based upon 
the department's timely response to, and settlement of, observed violations associated with the 
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subject rule or source category. The complete matrices for each rule or source category for 
which rule effectiveness was addressed, are contained in Appendices 3A through 3F. 

Once an RE rate has been calculated, its value is applied to relevant sources at an individual pro
cess level, thus adjusting (i.e., increasing) emission estimates to reflect a lower degree of control 
efficiency. The formulas below illustrate how inclusion of rule effectiveness can significantly 
affect the resulting emission estimates: 

Emissions before the application ofrule effectiveness: 

Uncontrolled Emissions x [1 - (Control Efficiency)] = Emissions with Control 

100 tons x (1- (0.90) J = 10.0 tons 

Emissions after the application ofrule effectiveness: 

Uncontrolled Emissions x [1 - (Control Efficiency x RE)] = Emissions with Control 

100 tons x [ 1 - (0.90 x 0.83) J = 25.3 tons 

In general, the RE rate is applied to all processes where a control device or control technique is 
in use. There are however some limitations to this blanket rule, as expressed in US EPA's most 
recent guidance: 

... not all emission estimates involving use ofa control device or technique need to be adjusted to 
accountfor RE ...For example, a state or local agency may conclude that a control device that 
operates in conjunction with a continuous emissions monitor, or is equipped with an automatic 
shutdown device, may provide a sufficient level ofassurance that intended emission reductions 
will be achieved, and therefore an adjustment for rule effectiveness is not necessary. Another 
example would be in instances where a direct determination ofemissions, such as via a mass 
balance calculation, can be made. (US EPA, 2005) 

Another hindrance to the application of a blanket RE percentage rate occurs when the control 
device efficiency reported is high. Control device efficiencies are routinely reported at effic
iencies of99% or greater (e.g., baghouses, them1al oxidizers). For these activities, even small 
adjustments through the application of RE can cause a dramatic increase in reported emissions. 
As an example, a process with a control device of 99.9% efficiency may report controlled emis
sions of 10 tons. If an RE rate of 85% were applied to this process, the adjusted emissions would 
total 1,508.5 tons (an increase of nearly 15,000%). In these types of instances, MCAQD evalu
ated the affected processes on a case-by-case basis to determine the appropriateness of applying 
an RE adjustment. 

A total of six distinct rule effectiveness rates were calculated for use in this emissions inventory: 
four source-specific rule effectiveness determinations (Rule 310, Rule 310.01, Rule 316 and 
agricultural activities) along with two multi-rule determinations (Title V and non-Title V per
mitted facilities). The following sections describe in further detail the data and methods used in 
the development of each of these RE factors. 
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Calculation of Rule Effectiveness (RE) Rates 

A. Rule 310 RE Rate: 

Sources subject to MCAQD Rule 310 (Fugitive Dust from Dust-Generating Operations) are most 
often those construction sites where the disturbance of earth is occurring. The RE rate for Rule 
310 sources is developed as a weighted average between the observed compliance rate ofper
mitted sites and the effectiveness ofdepartment programs and policies related to Rule 310 imple
mentation. The complete RE matrix for Rule 310 is shown in Appendix 3A. 

The compliance rate for Rule 310 sources uses inspection data of issued dust permits between 
July 2008 and June 2009. Only inspections that result in a finding of compliance or non
compliance (i.e., "in violation") are considered in the compliance rate. Inspections conducted 
solely to confirm the closing of a permit, or inspections where a compliance determination could 
not be made, were not including in the development of the compliance rate. Using these criteria, 
a total of 12,290 inspections were conducted on 5,458 issued permits, out of a possible pool of 
7,974 issued permits. Dust Control Permits are only valid for 12 months, and expire on the 
anniversary oftheir issue date; for instance a permit issued on July 22, 2007 expired on July 22, 
2008. This permit would therefore only have "operated" 22 days in the inspection period on 
which this compliance data is based. Some issued permits also experience limited operations, 
perhaps only a month or two, but in most cases these permits are left open by the permit holder 
for the entire 12 months. Given these realities, it is not unexpected that 2,516 out of the pool of 
7,974 permits received no compliance determination inspection during the 12-month period of 
July 2008-June 2009. Conversely, over 58% of all issued permits were inspected two or more 
times, with some sites receiving as many as 13 compliance determination inspections during the 
time period. 

Of the inspected sources listed above, individual compliance rates are determined on a permit by 
permit basis. Any permit that received at least one violation during any conducted inspection in 
July 2008 through June 2009 received a compliance rate of 0%. Permitted sites that had no 
recorded violations during the study period received a compliance rate of 100%. Of the viola
tions noted, 42% of the violations were emissions-related (track-out, visible emissions, silt 
content, etc.), with the remaining 58% of the violations being procedural (recordkeeping, inade
quate dust control plan, etc.). The permit-specific compliance rates were summed and averaged 
to produce an overall grouped compliance rate of 87.01 %. Applying this 87.01 % compliance 
rate into the matrix shown in Appendix 3A yields an overall RE rate of 82.99% for this category 
of sources. 

B. Rule 310.01 RE Rate: 

The majority of sources subject to Rule 310.01 (Fugitive Dust from Non-Traditional Sources of 
Fugitive Dust) are vacant lots. It is estimated that there are presently more than 100,000 vacant 
lots in Maricopa County. Rule 310.01 sources generally do not require a permit, unlike Rule 310 
and Rule 316 sources. The RE rate for Rule 310.01 sources is calculated based upon vacant lot 
inspection compliance rates, as well as the effectiveness of department policies and programs 
that address Rule 310.01 implementation. The complete matrix for Rule 310.01 is contained in 
Appendix 3B. 
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During the study period (July 2008 - June 2009), MCAQD inspectors performed a total of 
12,370 inspections of vacant lots in Maricopa County. The primary purpose ofa Rule 310.01 
inspection is to verify whether or not the vacant lot in question has a stabilized surface. If the 
surface is determined to be stable (through a variety oftests), the lot is deemed to be in compli
ance. Conversely, if the lot's surface is deemed to be unstable, then a violation of Rule 310.01 
has occurred. As with Rule 310, a compliance rate is determined individually for each vacant 
lot, and then summed and averaged to produce a group compliance rate. The overall compliance 
rate for Rule 310.01 sites is 95.15%. All the violations noted by inspectors were emissions
related violations, as all the violations are for unstable soil conditions. Factoring this compliance 
rate into the matrix shown in Appendix 3B, yield an overall RE rate for this category of sources 
of 80.87%. 

C. Rule 316 RE Rate: 

Facilities subject to Rule 316 (Nonmetallic Mineral Processing) include industries involved in 
the mining of sand and gravel and the production of concrete products. All Rule 316 sites are 
required to have either a Title V or non-Title V permit issued by MCAQD. At present, all facili
ties that are subject to Rule 316 have only non-Title V permits. (One class of sources that is an 
exception to this has long been made for portable sources that may operate in more than one 
county during the life of the permit; thus these sources are issued permits by the Arizona Depart
ment of Environmental Quality. The RE rate for Rule 316 sites is determined in a similar 
fashion as for Rules 310 and 310.01 - developing a weighted average between the observed 
compliance rate of permitted sites and the effectiveness of departmental programs and policies 
related to Rule 316 implementation. The completed matrix for Rule 316 is contained in Appen
dix 3C. 

Inspection data for the period July 2008 through June 2009 reveal that there were 136 issued 
permits for Rule 316 facilities. All of these facilities were inspected at least once during this 
study period, with a compliance determination made for each facility. Overall, 525 inspections 
that resulted in a compliance determination were performed during the study period. As with 
Rules 310 and 310.01, a compliance rate is computed for each facility, and then summed and 
averaged for the group, resulting in an overall compliance rate of 35.29%. Of the violations 
noted, 44% were emissions-related, with the remaining 56% primarily procedural in nature. This 
compliance rate is factored into the RE matrix contained in Appendix 3C to yield an overall RE 
rate of 49.62%. 

D. Agricultural Activities RE Rate: 

Agricultural activities in most parts of Maricopa County are subject to the Best Management 
Practices program administered by the Arizona Department of Environmental Quality (ADEQ). 
This program is largely a self-monitoring program, in which participants indicate which manage
ment practices were chosen to be used during various operations (e.g., harvesting, tilling). No 
compliance rate estimates for this program were noted during the study period. ADEQ does 
indicate that after a site has been visited, 100% of the sources return to compliance. Since com
pliance with this program is verified only on a complaint-driven basis, the weight given to com
pliance history was lowered, from 70% to 25%, in the matrix contained in Appendix 3D, which 
indicates an overall RE rate of 55.30% for agricultural activities. 
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E. Title V and Non-Title V RE Rates: 

For the remaining emission processes (not regulated by Rules 310, 310.01 and/or 316) that 
include a control device or technique that limits particulate matter or ozone formation, a separate 
multi-rule RE rate has been developed for permitted Title V and non-Title V facilities. Factor
based matrices similar to those developed for Rules 310, 310.01 and 316 have been utilized to 
develop RE rates for Title V and non-Title V facilities. Compliance rates for these sources is 
based upon two full years of data (2008 through 2009), as compliance information for these 
sources tends to be more detailed (as reflected in the matrix). The compliance rate for these 
facilities also includes data on self-monitoring recordkeeping practices in addition to inspection 
data. The combination of monitoring data and inspection data comprise the 'compliance rate' 
section of the RE calculation matrix, and still account for 70% ofthe overall RE rate. The com
bined compliance rate for Title V facilities is 89.14% and 81.00% for non-Title V facilities. 
Appendices 3E and 3F indicate RE rates of90.94% and 84.27% for Title V and non-Title V 
facilities, respectively. 
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APPENDIX 3A. Rule Effectiveness Matrix for Rule 310 

A. Most important factor (1 criterion, assigned weighting of 70% of total): 

Value Score 
Midpt. assigned to (= weight x 

Factor Ran2e value Description Wei2ht MCAQD value) 
Over 90% offacilities inspected in the source 

86% 100% 93% category are in compliance. 
Compliance Over 75% offacilities inspected in the source 
History 70% 85% 78% category are in compliance. 70% 87% 60.91% 

Over 60% of facilities inspected in the source 
<70% 35% category are in compliance. 

B. Other important factors (6 criteria, each assigned weighting of 4% of total): 

Source is subject to some type of compliance 
86% 100% 93% certification. 


Compliance Source is subject to some type ofcompliance 

Certifications 70% 85% 78% certification. 


Source is not subject to any type ofcompliance 
<70% 35% certification. 4% 0% 0.00% 

Inspections are thorough and detailed, and include 
close examination ofcontrol equipment, and a 

86% 100% 93% detailed records review. 
Type of 

Inspections consist of a records review, and 
Inspection 

70% 85% 78% sometimes inspection of control equipment. 4% 78% 3.12% 
Inspections generally consist of a records review 

<70% 35% only. 

Percent of facilities inspected in the sector in a 
86% 100% 93% given year is 25% or greater. 4% 93% 3.72%

Inspection 
Percent of facilities inspected in the sector in a 

Frequency! 
70% 85% 78% given year is 15% orgreater. 

Percentage 
Percent of facilities inspected in the sector in a 

<70% 35% given year is less than 15%. 

86% 100% 93% Unannounced inspections are sometimes done. 4% 93% 3.72% 
Unannounced Unannounced inspections are done, but 
Inspections 70% 85% 78% infrequently. 

<70% 35% Unannounced inspections are never done. 

Agency takes prompt enforcement action, 
86% 100% 93% including monetary fines, against violators. 

Enforcement Agency usually takes enforcement action, 
Penalties 70% 85% 78% including monetary fines, against violators. 4% 78% 3.12% 

Agency usually does not take enforcement action 
<70% 35% against violators. 

A compliance assistance program exists and is 
adequately staffed, and includes such things as 

86% 100% 93% workshops, mailings, web-based tutorials, etc. 

Compliance A compliance assistance program exists and is 

Assistance minimally staffed. The program occasionally 


makes workshops, mailings, web-based tutorials, 
70% 85% 78% etc., available. 4% 78% 3.12% 

<70% 35% A compliance assistance program does not exist. 
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C. Other factors (3 criteria, each assigned weighting of 2% of total): 

Value Score 
Midpt. assigned to (= weight x 

Factor Range value Description Weight MCAQD value) 
Monitoring requirements exist and must be 

86% 100% 93% reported to regulatory agency at least once a year. 
Monitoring 

Monitoring requirements exist but records don't 
Requirements 

70% 85% 78% have to be filed with regulatory agency. 2% 78% 1.56% 
<70% 35% Monitoring requirements do not exist. 

Follow-up inspections are done when violations 
86% 100% 93% are noted most (>75%) of the time. 2% 93% 1.86%

Follow-up 
Follow-up inspections are done when violations 

Inspections 
70% 85% 78% are noted some of the time. 


<70% 35% Follow-up inspections are not routinely done. 


Media publicity of enforcement actions is 
86% 100% 93% routinely conducted. 2% 93% 1.86% 


Media Media publicity of enforcement actions is 

Publicity 70% 85% 78% sometimes done. 


Media publicity of enforcement actions is rarely 
<70% 35% done. 

Overall rule effectiveness score for Rule 310 sites: 182.99% I 
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APPENDIX 3B. Rule Effectiveness Matrix for Rule 310.01 

A. Most important factor (1 criterion, assigned weighting of 70% of total): 

Value 
Midpt. assigned to 

Factor Range value Description Weight MCAQD 
Over 90% of facilities inspected in the source 

86% 100% 93% category are in compliance. 70% 95% 

Compliance Over 75% of facilities inspected in the source 

History 70% 85% 78% categQI}' are in compliance. 


Over 60% of facilities inspected in the source 
<70% 35% category are in compliance. 

B. Other important factors (6 criteria, each assigned weighting of 4% of total): 

Source is subject to some type of compliance 
86% 100% 93% certification. 


Compliance Source is subject to some type ofcompliance 

Certifications 70% 85% 78% certification. 


Source is not subject to any type ofcompliance 
<70% 35% certification. 4% 0% 

Inspections are thorough and detailed, and include 
close examination ofcontrol equipment, and a 

86% 100% 93% detailed records review. 
Type of 

Inspections consist of a records review, and 
Inspection 

70% 85% 78% sometimes inspection of control equipment. 4% 78% 
Inspections generally consist of a records review 

<70% 35% only. 

Percent of facilities inspected in the sector in a 
86% 100% 93% given year is 25% or greater. 

Inspection 
Percent of facilities inspected in the sector in a 

Frequency! 
70% 85% 78% given year is 15% or greater.

Percentage 
Percent offacilities inspected in the sector in a 

<70% 35% given year is less than 15%. 4% 35% 

86% 100% 93% Unal1110unced inspections are sometimes done. 

Unannounced Unal1110unced inspections are done, but 

Inspections 70% 85% 78% infrequently. 4% 78% 


<70% 35% Unal1110unced inspections are never done. 

Agency takes prompt enforcement action, 
86% 100% 93% including monetary fines, against violators. 


Enforcement Agency usually takes enforcement action, 

Penalties 70% 85% 78% including monetary fines, against violators. 


Agency usually does not take enforcement action 
<70% 35% against violators. 4% 35% 

A compliance assistance program exists and is 

adequately staffed, and includes such things as 


86% 100% 93% workshops, mailings, web-based tutorials, etc. 


Compliance 
 A compliance assistance program exists and is 


Assistance 
 minimally staffed. The program occasionally 
makes workshops, mailings, web-based tutorials, 

70% 85% 78% etc., available. 

<70% 35% A compliance assistance program does not exist. 4% 35% 

Score 
(= weight x 

value) 

66.61% 

0.00% 

3.12% 

1.40% 

3.12% 

1.40% 

1.40% 
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c. Other factors (3 criteria, each assigned weighting of 2% of total): 

Value Score 
Midpt. assigned to (= weight x 

Factor Ran~e value Description Wei~ht MCAQD value) 
Monitoring requirements exist and must be 


86% 100% 93% reported to regulatory agency at least once a year. 

Monitoring 

Monitoring requirements exist but records don't 
Requirements 

70% 85% 78% have to be filed with regulatory agency. 2% 78% 1.56% 
<70% 35% Monitoring requirements do not exist. 

Follow-up inspections are done when violations 

86% 100% 93% are noted most (>75%) of the time. 


Follow-up 
Follow-up inspections are done when violations 

Inspections 
70% 85% 78% are noted some of the time. 2% 78% 1.56% 

<70% 35% Follow-up inspections are not routinely done. 

Media publicity of enforcement actions is 
86% 100% 93% routinely conducted. 


Media Media publicity of enforcement actions is 

Publicity 70% 85% 78% sometimes done. 


Media publicity of enforcement actions is rarely 
<70% 35% done. 2% 35% 0.70% 

Overall rule effectiveness score for Rule 310.01 sites: 180.87% 1 
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APPENDIX 3C. Rule Effectiveness Matrix for Rule 316 

A. Most important factor (1 criterion, assigned weighting of 70% of total): 

Value 
Midpt. assigned to 

Factor Ranl!e value Descri~tion Weight MCAQD 
Over 90% of facilities inspected in the source 

86% 100% 93% category are in compliance 

Compliance Over 75% offacilities inspected in the source 

History 70% 85% 78% category are in compliance 


Over 60% of facilities inspected in the source 
<70% 35% category are in compliance 70% 35% 

B. Other important factors (6 criteria, each assigned weighting of 4% of total): 

Source is subject to some type ofcompliance 
86% 100% 93% certification; 


Compliance Source is subject to some type of compliance 

Certifications 70% 85% 78% certification; 4% 78% 


Source is not subject to any type of compliance 
<70% 35% certification; 

Inspections are thorough and detailed, and include 
close examination ofcontrol equipment, and a 

86% 100% 93% detailed records review 
Type of 

Inspections consist of a records review, and Inspection 
70% 85% 78% sometimes inspection of control equipment; 4% 78% 

Inspections generally consist of a records review 
<70% 35% only; 

Percent of facilities inspected in the sector in a 
86% 100% 93% Igiven year is 25% or greater; 4% 86%

Inspection 
Percent offacilities inspected in the sector in a 

Frequency/ 
70% 85% 78% I given year is 15% or greater;

Percentage 
Percent of facilities inspected in the sector in a 

<70% 35% Igiven year is less than 15% 

86% 100% 93% Unannounced inspections are sometimes done; 4% 93% 

Unannounced Unannounced inspections are done, but 

Inspections 70% 85% 78% infrequently; 


<70% 35% Unannounced inspections are never done; 

Agency takes prompt enforcement action, 
86% 100% 93% including monetary fines, against violators; 


Enforcement Agency usually takes enforcement action, 

Penalties 70% 85% 78% including monetary fines, against violators; 4% 78% 


Agency usually does not take enforcement action 
<70% 35% against violators; 

A compliance assistance program exists and is 

adequately staffed, and includes such things as 


86% 100% 93% workshops, mailings, web-based tutorials, etc. 


Compliance 
 A compliance assistance program exists and is 


Assistance 
 minimally staffed. The program occasionally 
makes workshops, mailings, web-based tutorials, 

70% 85% 78% etc., available. 4% 78% 

<70% 35% A compliance assistanceyrogram does not exist 

Score 
(= weight x 

value) 

24.70% 

3.12% 

3.12% 

3.44% 

3.72% 

3.12% 

3.12% 
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c. Other factors (3 criteria, each assigned weighting of 2% of total): 

Value Score 
Midpt. assigned to (= weight x 

Factor Range value Description Weight MCAQD value) 
Monitoring requirements exist and must be 

86% 100% 93% reported to regulatory agency at least once a year; 
Monitoring Monitoring requirements exist but records don't 
Requirements 

70% 85% 78% have to be filed with regulatory agency; 2% 78% 1.56% 
<70% 35% Monitoring requirements do not exist; 

Follow-up inspections are done when violations 
86% 100% 93% are noted most (>75%) of the time; 2% 93% 1.86%

Follow-up Follow-up inspections are done when violations 
Inspections 

70% 85% 78% are noted some ofthe time; 

<70% 35% Follow-up inspections are not routinely done; 


Media publicity of enforcement actions is 
86% 100% 93% routinely conducted. 2% 93% 1.86% 

Media Media publicity of enforcement actions is 
Publicity 70% 85% 78% sometimes done. 

Media publicity ofenforcement actions is rarely 
<70% 35% done. 

Overall rule effectiveness score for Rule 316 sites: 149.62% 1 
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APPENDIX 3D. Rule Effectiveness Matrix for Agricultural Activities 

A. Most important factor (1 criterion, assigned weighting of 25% of total): 

Value Score 
Midpt. assigned to (= weight x 

Factor Range value Description Weight MCAQD value) 
Over 90% of facilities inspected in the source 

86% 100% 93% category are in compliance 25% 93% 23.25% 
Compliance Over 75% of facilities inspected in the source 
History 70% 85% 78% category are in compliance 

Over 60% of facilities inspected in the source 
<70% 35% category are in compliance 

Inspections are thorough and detailed, and include 

close examination of control equipment, and a 


86% 100% 93% detailed records review 

Type of Inspections consist of a records review, and 
Inspection 70% 85% 78% sometimes inspection ofcontrol equipment; 

Inspections generally consist of a records review 
<70% 35% only; 10% 35% 3.5% 

B. Other important factors (6 criteria, each assigned weighting of 10% of total): 

Source is subject to some type ofcompliance 
86% 100% 93% certification; 


Compliance Source is subject to some type of compliance 

Certifications 70% 85% 78% certification; 


Source is not subject to any type of compliance 
<70% 35% certification; 10% 35% 3.5% 

Percent offacilities inspected in the sector in a 

86% 100% 93% Igiven year is 25% or greater; 


Inspection 
Percent of facilities inspected in the sector in a 

Frequency! 70% 85% 78% Igiven year is 15% or greater; 
Percentage 

Percent of facilities inspected in the sector in a 
<70% 35% Igiven year is less than 15% 10% 35% 3.5% 

86% 100% 93% Unannounced inspections are sometimes done; 

Unannounced Unannounced inspections are done, but 

Inspections 70% 85% 78% infrequently; 


<70% 35% Unannounced inspections are never done; 10% 35% 3.5% 

Agency takes prompt enforcement action, 
86% 100% 93% including monetary fines, against violators; 


Enforcement Agency usually takes enforcement action, 

Penalties 70% 85% 78% including monetary fines, against violators; 


Agency usually does not take enforcement action 
<70% 35% against violators; 10% 35% 3.5% 

A compliance assistance program exists and is 
adequately staffed, and includes such things as 

86% 100% 93% workshops, mailings, web-based tutorials, etc. 10% 93% 9.3% 
Compliance A compliance assistance program exists and is 
Assistance minimally staffed. The program occasionally 

makes workshops, mailings, web-based tutorials, 

70% 85% 78% etc., available. 


<70% 35% A compliance assistance program does not exist 
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C. Other factors (3 criteria, each assigned weighting of 5% of total): 

Value Score 
Midpt. assigned to (= weight x 

Factor Range value Description Weight MCAQD value) 
Monitoring requirements exist and must be 

86% 100% 93% reported to regulatory agency at least once a year; 
Monitoring Monitoring requirements exist but records don't
Requirements 

70% 85% 78% have to be filed with regulatory agency; 
<70% 35% Monitoring requirements do not exist; 5% 35% 1.75% 

Follow-up inspections are done when violations 

86% 100% 93% are noted most (>75%) of the time; 


Follow-up Follow-up inspections are done when violations 
Inspections 

70% 85% 78% are noted some of the time; 
<70% 35% Follow-up inspections are not routinely done; 5% 35% 1.75% 

Media publicity ofenforcement actions is routinely 
86% 100% 93% conducted. 


Media Media publicity of enforcement actions is 

Publicity 70% 85% 78% sometimes done. 


Media publicity of enforcement actions is rarely 
<70% 35% done. 5% 35% 1.75% 

Overall rule effectiveness score for agricultural activities: 155.30% I 
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APPENDIX 3E. Rule Effectiveness Matrix for Title V Facilities 

A. Most important factors (2 criteria, each assigned weighting of 35% of total): 

Value Score 
Midpt. assigned to (= weight x 

Factor Ran2e value Description Wei2ht MCAQD value) 
Source specific monitoring used for compliance 
purposes, and monitoring records filed with 

94% 100% 97% 	 regulatory agency at least every 4 months. 
Source specific monitoring used as an indicator of 
compliance, and monitoring records filed with 

87% 93% 90% regulatory agency every 6 to 9 months. 35% 90% 31.5% 

Monitoring Source specific monitoring used as an indicator of 


compliance, and monitoring records filed with 

81% 86% 84% 	 regulatory agency each year. 


General guidance exists for source specific 

enhanced monitoring, and monitoring records 


70% 80% 75% required but aren't submitted to regulatory agency. 
<70% 35% No requirements for any type of monitoring. 

The facility has been in compliance for the past 10 of 19 
94% 100% 97% 	 eight quarters. facilities 17.9% 

The facility is believed to have been in compliance 
for the past eight quarters, although inspection 
frequency is such that this can't be positively 

87% 93% 90% 	 confirmed.
Compliance On schedule; the facility is meeting its compliance 35%
History 81% 86% 84% 	 schedule. 

In Violation; facility is in violation of emissions 80f19 
70% 80% 75% 	 and/or procedural requirements. facilities 12.4% 

High Priority Violator (HPV): the facility is in 
significant violation of one or more applicable 1 of 19 

<70% 35% reguirement ofthe CAA. facilities 0.6% 
Sum: 30.9% 

B. Other important factors (4 criteria, each assigned weighting of 3% of total): 

Inspections involve compliance test methods with 
a high degree of accuracy, such as stack testing or 

94% 100% 97% other types ofprecise emissions measurement. 3% 97% 2.9% 
Inspections involve detailed review ofprocess 

87% 93% 90% Iparameters & inspection of control equipment. 
Type of 

Inspections involve review ofpro cess and 
Inspection 81% 86% 84% inspection ofcontrol equipment. 

Inspections generally consist of only a records 
70% 80% 75% review. 

Inspections most likely consist ofvisual inspection 
<70% 35% I(e.g., opacity), or drive by. 

Control equipment operators follow and sign daily 
94% 100% 97% O&M instructions. 

Control equipment operators follow daily O&M 
87% 93% 90% instructions. 3% 90% 2.7%

Operation & 
Control equipment operators follow daily or 

Maintenance 
81% 86% 84% weekly O&M instructions. 


O&M requirements exist, but on no specific 

70% 80% 75% schedule. 


<70% 35% No specific O&M requirements. 
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Value Score 
Midpt. assigned to (= weight x 

Factor Range value Description Weight MCAQD value) 

94% 100% 97% Routinely conducted. 3% 97% 2.9% 

87% 93% 90% Sometimes done. 
Unannounced 

81% 86% 84% 	 Done, but infrequently. Inspections 

70% 80% 75% Rarely done. 


<70% 35% Never done. 

Agency has the authority to impose punitive 
measures, including monetary fines, towards 
violators such as in delegated Title V Operating 

94% 100% 97% 	 Pennit programs. 3% 97% 2.91% 
Agency has the authority to impose punitive 
measures, including monetary fines, towards 
violators such as in delegated Title V Operating 

87% 93% 90% Pennit programs. 

Enforcement Agency has the authority to impose punitive 

Penalties measures, including monetary fines, towards 


violators such as in delegated Title V Operating 
81% 86% 84% 	 Permit programs. 


Agency has the authority to impose punitive 

measures, including monetary fines, towards 

violators such as in delegated Title V Operating 


70% 80% 75% Pennit programs. 

Agency does not have sufficient authority to 


<70% 35% impose punitive measures towards violators. 


C. Other factors (9 criteria, each assigned weighting of 2% of total): 

Source subject to Title V or other type ofcompli
94% 100% 97% ance certification. 2% 97% 1.94% 

Source subject to Title V or other type ofcompli
87% 93% 90% ance certification. 


Compliance Source not subject to any type of compliance certi-

Certifications 81% 86% 84% fication. 


Source not subject to any type of compliance certi
70% 80% 75% fication. 

Source not subject to any type ofcompliance certi
<70% 35% fication. 

Source(s) are inspected once every 2 years or more 
94% 100% 97% frequently. 2% 97% 1.94% 

Source(s) are inspected once every 3 years or more 

Inspection 87% 93% 90% frequently. 

Frequency Source(s) are inspected once every 5 years or more 


81% 86% 84% frequently. 
70% 80% 75% Inspection of source( s) infrequent; > every 5 years. 

<70% 35% Inspections rarely, ifever, perfonned. 

Agency has sufficient resources to implement 
94% 100% 97% EPA's 12122/98 HPVpolicy. 2% 97% 1.94% 

Agency's resources allow it to implement EPA's 
87% 93% 90% 12/22/98 HPV policy in most instances. 

Agency's resources allow it to implement EPA's 
EPAHPV 

81% 86% 84% 	 12122/98 HPV policy in most instances. Enforcement 
Agency's resources allow it to implement EPA's 

70% 80% 75% 	 12/22/98 HPV policy more often than not. 
Resource constraints prohibit agency from 
implementing EPA's 12122/98 HPV policy in most 

<70% 35% instances. 
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Value Score 
Midpt. assigned to (= weight x 

Factor Range value Descr!ption Weight MCAQD value) 
Control equipment operators complete a formal 
training program on use of the equipment, and 
such program is kept up to date and has been 

94% 100% 97% reviewed by the regulatory agency. 
Control equipment operators complete formal 
training program, and such program is kept up to 

Operator date and available for review by the regulatory 
Training 87% 93% 90% agency upon request. 

Control equipment operators complete some 
81% 86% 84% amount of formal training. 2% 84% 1.68% 

Control equipment operators receive only on the 
70% 0.8 75% !job training. 

Control equipment operators receive no specific 
<70% 35% training. 

94% 100% 97% Media publicity ofenforcement actions. 2% 97% 1.94% 

Media 
Publicity 

87% 
81% 
70% 

93% 
86% 
80% 

90% 
84% 
75% 

Media publicity of enforcement actions. 
Mediapublicity of enforcement actions. 
Media publicity of enforcement actions. 

<70% 35% No media publicity of enforcement actions. 

Regulatory workshops are available annually, 
and/or the implementing agency mails regulatory 

94% 100% 97% information packages each year. 2% 97% 1.94% 
Regulatory workshops are available every 1-2 
years, and/or the implementing agency mails 

87% 93% 90% regulatory information packages every 1-2 years. 
Regulatory workshops are available every 2-3 

Regulatory years, and/or the implementing agency mails 
Workshops regulatory information packages once every 2-3 

81% 86% 84% [years. 
Regulatory workshop not routinely available, but 
implementing agency mails regulatory information 

70% 80% 75% [packages out about once every 2-3 years. 
Regulatory workshops not routinely available. 

<70% 35% 
Implementing agency mails regulatory information 
Ipackages infrequently, if ever. 

Inspectors must undergo 2 weeks of 
comprehensive basic training, and 1 to 2 weeks of 
source specific training, and such training is 

94% 100% 97% updated each year. 
Inspectors must undergo 1 to 2 weeks ofbasic 
training and 1 week of source specific training and 

87% 93% 90% such training is updated every 1-2 years. 2% 90% 1.80% 

Inspector 
Training 

81% 86% 84% 

Inspectors must undergo 1 to 2 weeks of basic 
training and 3 to 5 days of source specific training, 
and such training is updated every 1-2 years. 
Inspectors must undergo 1 to 2 weeks of basic 
training and I to 3 days ofsource specific training, 

70% 80% 75% and such training is updated every 1-2 years. 
Inspectors must undergo less than 5 days of basic 
training less than 3 days of source specific 
training, and such training is updated only every 2 

<70% 35% years or less frequently. 
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Value Score 
Midpt. assigned to (= weight x 

Factor Rane;e value Description Weie;bt MCAQD value) 
Specific guidelines and schedule for testing and 

94% 100% 97% test methods exist. 2% 97% 1.94% 
Specific guidelines on testing and test methods 

87% 93% 90% exist, but no schedule for testing. 
Testing Specific guidelines on testing and test methods 
Guidelines 81% 86% 84% exist, but no schedule for testing. 

Specific guidelines on testing and test methods, 
70% 80% 75% but no schedule for testing. 

Only general guidance on testing, or no mention of 
<70% 35% testing requirements. 

Follow-up inspections always or almost always 
94% 100% 97% conducted (90 % ofthe time or more). 2% 97% 1.94% 

Follow-up inspections usually conducted 
87% 93% 90% (approximately 75% of the time). 

Follow-up Follow-up inspections sometimes conducted 
Inspections 81% 86% 84% (approximately 50% of the time). 

Follow-up inspections infrequently conducted 
70% 80% 75% !(approximately 25% of the time). 

Follow-up inspections rarely or never conducted 
<70% 35% (10% ofthe time or les0 

Overall rule effectiveness score for Title V facilities: 190.94% 1 
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APPENDIX 3F. Rule Effectiveness Matrix for Non-Title V Facilities 

A. Most important factors (2 criteria, each assi2ned wei!!hting of 35% of total): 

Value Score 
Midpt. assigned to (= weight 

Factor Ranee value Description Weight MCAQD x value) 
Source specific monitoring used for compliance 
purposes, and monitoring records filed with 

94% 100% 97% 	 regulatory agency at least every 4 months. 

Source specific monitoring used as an indicator of 

compliance, and monitoring records filed with 


87% 93% 90% regulatory agency every 6 to 9 months. 
Monitoring Source specific monitoring used as an indicator of 

compliance, and monitoring records filed with 
81% 86% 84% 	 regulatory agency each year. 


General guidance exists for source specific 

enhanced monitoring, and monitoring records re

70% 80% 75% quired but aren't submitted to regulatory agency. 35% 75% 26.3% 
<70% 35% No requirements for any type ofmonitoring. 

The facility has been in compliance for the past 1560f298
35%

94% 100% 97% 	 eight quarters. facilities 17.8% 
The facility is believed to have been in compliance 
for the past eight quarters, although inspection 
frequency is such that this can't be positively 100f298 

87% 93% 90% 	 confirmed. facilities 1.1%
Compliance 

On schedule; the facility is meeting its compliance 
History 

81% 86% 84% 	 schedule. 
In Violation; facility is in violation of emissions 1300f298 

70% 80% 75% 	 and/or procedural requirements. facilities 11.5% 
High Priority Violator (HPV): the facility is in 
significant violation ofone or more applicable 20f298 

<70% 35% requirement ofthe CAA. facilities 0.1% 
Sum: 30.4% 

B. Other important factors (4 criteria, each assigned weighting of 3% of total): 

Inspections involve compliance test methods with 
a high degree of accuracy, such as stack testing or 

94% 100% 97% other types of precise emissions measurement. 
Inspections involve detailed review ofprocess 

87% 93% 90% parameters & inspection of control equipment. 3% 90% 2.7%
Type of 

Inspections involve review ofprocess and 
Inspection 

81% 86% 84% inspection ofcontrol equipment. 

Inspections generally consist ofonly a records 


70% 80% 75% review. 

Inspections most likely consist ofvisual inspection 


<70% 35% (e.g., opacity), or drive by. 


Control equipment operators follow and sign daily 
94% 100% 97% O&M instructions. 

Control equipment operators follow daily O&M 
87% 93% 90% instructions. 3% 90% 2.7%

Operation & 
Control equipment operators follow daily or

Maintenance 
81% 86% 84% weekly O&M instructions. 


O&M requirements exist, but on no specific 

70% 80% 75% schedule. 


<70% 35% No specific O&M requirements. 
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Value Score 
Midpt. assigned to (= weight 

Factor Ran~e value Description Wei~ht MCAQD x value) 
94% 100% 97% Routinely conducted. 3% 97% 2.91% 
87% 93% 90% Sometimes done. 

Unannounced 
81% 86% 84% 	 Done, but infrequently. 

Inspections 
70% 80% 75% Rarel)' done. 


<70% 35% Never done. 


Agency has the authority to impose punitive 
measures, including monetary fines, towards 
violators such as in delegated Title V Operating 

94% 100% 97% 	 Permit programs. 3% 97% 2.91% 
Agency has the authority to impose punitive 
measures, including monetary fines, towards 
violators such as in delegated Title V Operating 

87% 93% 90% Permit programs. 

Enforcement Agency has the authority to impose punitive 

Penalties measures, including monetary fines, towards 


violators such as in delegated Title V Operating 
81% 86% 84% 	 Permit programs. 


Agency has the authority to impose punitive 

measures, including monetary fines, towards 

violators such as in delegated Title V Operating 


70% 80% 75% Permit programs. 

Agency does not have sufficient authority to 


<70% 35% impose punitive measures towards violators. 


C. Other factors (9 criteria, each assigned weighting of 2% of total): 

Source subject to Title V or other type of 

94% 100% 97% compliance certification. 


Source subject to Title V or other type of 

87% 93% 90% compliance certification. 


Compliance Source not subject to any type of compliance 

Certifications 81% 86% 84% certification. 


Source not subject to any type ofcompliance 
70% 80% 75% certification. 2% 75% 1.5% 

Source not subject to any type ofcompliance 
<70% 35% certification. 

Source(s) are inspected once every 2 years or more 
94% 100% 97% frequently. 2% 97% 1.94% 

Source(s) inspected every 3 years or more 

Inspection 87% 93% 90% frequently. 

Frequency Source(s) inspected every 5 years or more 


81% 86% 84% frequently. 
70% 80% 75% Inspection of source(s) infrequent; > every 5 years. 

<70% 35% Inspections rarely, if ever, performed. 

Agency has sufficient resources to implement 
94% 100% 97% EPA's 12/22/98 HPVpolicy. 2% 97% 1.94% 

Agency's resources allow it to implement EPA's 
87% 93% 90% 12/22/98 HPV policy in most instances. 

Agency's resources allow it to implement EPA's 
EPAHPV 

81% 86% 84% 	 12/22/98 HPV policy in most instances. 
Enforcement 

Agency's resources allow it to implement EPA's 
70% 80% 75% 	 12/22/98 HPV policy more often than not. 

Resource constraints prohibit agency from 
implementing EPA's 12/22/98 HPV policy in most 

<70% 35% instances. 
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Value Score(= 
Midpt. assigned to weight x 

Factor Range value Description Weight MCAQD value) 
Control equipment operators complete a formal 
training program on use of the equipment; the 
program is kept up to date and has been reviewed 

94% 100% 97% by the regulatory agency. 
Control equipment operators complete formal 
training program, and such program is kept up to 

Operator date and available for review by the regulatory 
Training 87% 93% 90% agency upon r~uest. 

Control equipment operators complete some 
81% 86% 84% amount of formal training. 

Control equipment operators receive only on the 
70% 0.8 75% Ijob training. 2% 75% 1.5% 

Control equipment operators receive no specific 
<70% 35% training. 

94% 100% 97% Media publicity of enforcement actions. 2% 97% 1.94% 

Media 
Publicity 

87% 
81% 
70% 

93% 
86% 
80% 

90% 
84% 
75% 

Media publicity of enforcement actions. 
Media publicity of enforcement actions. 
Media publicity of enforcement actions. 

<70% 35% No media publicity of enforcement actions. 

Regulatory workshops are available annually, 
and/or the implementing agency mails regulatory 

94% 100% 97% information packages each year. 2% 97% 1.94% 
Regulatory workshops are available every 1-2 
years, and/or the implementing agency mails 

87% 93% 90% regulatory information packages eve!)' 1-2 years. 
Regulatory workshops are available every 2-3 

Regulatory years, and/or the implementing agency mails 
Workshops regulatory information packages once every 2-3 

81% 86% 84% tyears. 
Regulatory workshop not routinely available, but 

70% 80% 75% 
implementing agency mails regulatory information 
Ipackages out about once every 2-3 years. 
Regulatory workshops not routinely available. The 
implementing agency mails regulatory information 

<70% 35% t packages infrequently, if ever. 

Inspectors must undergo 2 weeks of comprehen
sive basic training, and 1 to 2 weeks of source 
specific training, and such training is updated each 

94% 100% 97% year. 
Inspectors must undergo 1 to 2 weeks of basic 
training and 1 week ofsource specific training and 

87% 93% 90% such training is updated every 1-2 years. 2% 90% 1.80% 

Inspector 
Training 

81% 86% 84% 

Inspectors must undergo 1 to 2 weeks of basic 
training and 3 to 5 days of source specific training, 
and such training is updated every 1-2 years. 
Inspectors must undergo 1 to 2 weeks of basic 
training and 1 to 3 days of source specific training, 

70% 80% 75% and such training is updated every 1-2 years. 
Inspectors must undergo less than 5 days of basic 
training less than 3 days of source specific 
training, and such training is updated only every 2 

<70% 35% years or less frequently. 
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Value Score(= 
Midpt. assigned to weight x 

Factor Ranee value Description Weieht MCAJ)D valu~ 

Specific guidelines and schedule for testing and 
94% 100% 97% test methods exist. 2% 97% 1.94% 

Specific guidelines on testing and test methods 
87% 93% 90% exist, but no schedule for testing. 

Testing Specific guidelines on testing and test methods 
Gnidelines 81% 86% 84% exist, but no schedule for testing. 

Specific guidelines on testing and test methods, 
70% 80% 75% but no schedule for testing. 

Only general guidance on testing, or no mention of 
<70% 35% testing requirements. 

Follow-up inspections always or almost always 
94% 100% 97% conducted (90 % of the time or more). 2% 97% 1.94% 

Follow-up inspections usually conducted 
87% 93% 90% (approximately 75% of the time). 

Follow-up Follow-up inspections sometimes conducted 
Inspections 81% 86% 84% (approximately 50% of the time). 

Follow-up inspections infrequently conducted 

70% 80% 75% (approximately 25% of the time). 


Follow-up inspections rarely or never conducted 

<70% 35% (10% of the time or less) 


Overall rule effectiveness score for non-Title V facilities: 184.27% 1 
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Wind Speed Data 

For this analysis, 5-minute average wind speeds form the basis of the wind data used in calcu
lating windblown dust emissions. Data recorded as a 5-minute average was chosen over hourly 
average data because the finer time resolution allows a better representation of potential emis
sions caused by wind gusts that can create significant emissions, yet be overshadowed in hourly 
data. This approach also allows for the computation of emissions by wind speed bin classes: 15
20 mph, 20-25 mph, 25-30 mph and 30-35 mph. As compared to hourly data, the 5-minute bin 
classes better reflect the change in emission rates (vertical fluxes) as a function of increasing 
wind speeds. Outlined below are the steps necessary to prepare the wind speed data for inclusion 
in windblown dust emission calculations. 

As an initial step wind speeds were uniformly adjusted to speeds at 10 meters (to account for the 
difference in anemometer heights) through use of a standard wind profile power-law equation: 

where Uz is wind speed (in mph) at 10 meters, U,. is wind speed (in mph) at referenced anemom
eter height, Z is 10 meters, Zr is the height (in meters) of the reference anemometer, and p is the 
power-law exponent. Determination ofp was made by comparing wind speeds at neighboring 
stations with different anemometer heights (e.g., AZMET's Buckeye station at 3 meters 
compared with MCAQD's Buckeye station at 10 meters) through a simple adaptation of the 
power-law equation: 

In(U) - In(Ur ) 

p = In(Z) -In(Zr) 

Comparison of hourly average wind speeds greater than 9 mph yielded an average value for p of 
0.06 for urban stations and 0.12 for rural stations. (Only those hours with average winds speeds 
greater than 9 mph were chosen, as applying the approach described above for hours with calm 
winds tends to over-inflate the value ofp.) Table A4-1lists the frequency of hourly average 
wind speeds over 15 mph (after adjustment to 10 meters) for all meteorological stations. 

In addition to correcting for height, adjustments to wind speed were performed to gap-fill 
missing data and interpolate 5-minute average values as necessary. All of the meteorological 
stations report hourly average wind speeds at the top of each hour. In addition, 13 of the 
MCAQD stations also report 5-minute average wind speeds, with data completion rates of 75% 
or better. The data from these stations were (1) counted and assigned to one of four wind speed 
"bin classes" of 15-20 mph, 20-25 mph, 25-30 mph, and 30-35 mph; and (2) "grown" to com
pensate for missing data, based upon the data completion rate of each station. Thus (e.g.) a 
station that reported 124 hourly periods that were assigned to a bin with a data completion rate of 
90.63%, would result in a "grown" bin value of 137 [124 periods divided by 90.63%]). Table 
A4-2 presents the 5-minute values and the resulting bin class assignments, for each of the 13 
MCAQD meteorological stations that were considered. 
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Table A4-1. Number of hours in 2008 with average wind speeds greater than 15 mph (at uniform height of 
10 meters), by site. 

Station Name 
AZMET Aguila 
AZMET Buckeye 
AZMET Desert Ridge 
AZMET Harquahala 
AZMET Maricopa 
AZMETMesa 
AZMET Paloma 
AZMET Phoenix Encanto 
AZMET Phoenix Greenway 
AZMET Queen Creek 
AZMET Waddell 
MCAQD Blue Point 
MCAQD Buckeye 
MCAQD Cave Creek 
MCAQD Central Phoenix 
MCAQD Coyote Lakes 
MCAQD Durango Complex 
MCAQD Dysart 
MCAQD Falcon Field 
MCAQD Fountain Hills 
MCAQD Glendale 
MCAQD Greenwood 
MCAQD Higley 
MCAQDMesa 
MCAQD North Phoenix 
MCAQD Pinnacle Peak 
MCAQD South Phoenix 
MCAQD South Scottsdale 
MCAQDTempe 
MCAQD West 43rd Ave 
MCAQD West Chandler 
MCAQD West Indian School 
MCAQD West Phoenix 
PCAQCD Apache Junction 

Number of hourly average 
wind speeds> 15 mph 

284 
149 
70 

274 
118 

5 
224 

1 
6 

161 
4 

60 
146 
69 
43 
54 
50 
64 
58 

1 
19 

1 
42 
42 

4 
51 

6 
3 
0 

65 
23 
19 
5 

134 

Anemometer 
height (m) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

10 
10 
10 
15 
10 
10 
10 
13 
10 
13 
10 
10 
10 
10 
16 
10 
10 
10 
10 
10 
10 
10 
10 

For the stations that do not record 5-minute average wind speeds 2, regression equations were 
developed (based upon those MCAQD stations that do report 5-minute average wind speeds) to 
interpolate 5-minute average values. The equations were derived by regressing each bin class 
(dependent [yl) against hourly average wind speeds over 15 mph (independent [xl). All of the 
regression equations proved to be statistically significant at the 95% confidence level. The 
results of the regression equations for each bin class are shown in Table A4-3. The resulting 5
minute average wind speeds (by bin class) for all meteorological stations in this study are shown 
in Table A4-4. 

2. 	 AZMET and PCAQCD stations report average wind speed only on an hourly basis, and another nine MCAQD 
stations that measure wind speed on a 5-minute average had data completion rates less than 75% for 2008. 
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Precipitation Data 

AZMET meteorological station report hourly rain totals when precipitation occurs. For those 
MCAQD and PCAQCD stations that do not report precipitation, rain totals from the closest 
AZMET station was used as a surrogate. Table A4-5 lists the number of hours during which 
precipitation was recorded at each station. 

Table A4-S. Number of hours in 2008 during which any precipitation was recorded at each station. 
Hours in 2008 with 

Station Name Recorded Precipitation 
Aguila 140 
Buckeye 91 
Desert Ridge 155 
Harquahala 110 
Maricopa 134 
Mesa 154 
Paloma 90 
Phx. Encanto 139 
Pbx. Greenway 146 
Queen Creek 150 
Waddell 113 
Blue Point 154 
Buckeye 91 
Cave Creek 155 
Central Phoenix 139 
Coyote Lakes 113 
Durango Complex 139 
Dysart 113 
Falcon Field 154 
Fountain Hills 155 
Glendale 146 
Greenwood 139 
Higley 150 
Mesa 154 
North Phoenix 146 
Pinnacle Peak 155 
South Phoenix 139 
South Scottsdale 154 
Tempe 154 
West Chandler 154 
West Forty Third 139 
West Indian School Road 139 
West Phoenix 139 
Apache Junction 150 
Average: 138 

The resulting average value of 138 hours/year shown above was then used to estimate the 
percentage ofthe time during calendar year 2008 for which no windblown dust emissions are 
assumed to occur. (1.57%; =138 hrs -:- 8,784 total hours in 2008). 
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Land Use Data 

The Maricopa Association ofGovemments (MAG) provided draft 2009 GIS data on land use 
coverage for use in determining the location and extent ofland capable ofproducing windblown 
dust. A total of 18 land use categories were provided, six of which were deemed to have the 
potential to emit windblown dust. Table A4-6 lists the 18 land use categories considered, their 
acreages within both Maricopa County and the PMIO nonattainment area, and the assessment of 
each category's potential to produce windblown dust, considering a variety of typical character
istics for each category. Figure A4--4 depicts the extent and distribution of the six land use 
categories determined to have the potential to emit windblown dust. 

Table A4-6. Land use categories, 2009 acreages, and factors determining potential to emit windblown dust. 
Maricopa PMlO Potential to 

MAG Land Use County NAA emit wind-
Category acreage acreage blown dust? Rationale for Determination 

Built environment, limited presence of natural soils, 
Residential 353,610 334,413 No limited opportunity for disturbance of soils. 

Built environment, limited presence of natural soils, 
Commercial 36,742 35,791 No limited opportunity for disturbance of soils. 

Built environment, limited presence of natural soils, 
Industrial 25,933 26,028 No limited opportunity for disturbance of soils. 

Built environment, limited presence of natural soils, 
Office 8,289 8,284 No limited opportunity for disturbance of soils. 
Tourist and Visitor Built environment, limited presence of natural soils, 
Accommodations 2,679 2,512 No limited opportunity for disturbance of soils. 

Built environment, limited presence of natural soils, 
Educational 18,216 18,099 No limited opportunity for disturbance of soils. 

Built environment, limited presence of natural soils, 
Institutional 12,210 12,045 No limited opportunity for disturbance of soils. 
Public Facilities, Built environment, limited presence of natural soils, 
Military, Special Events 35,308 22,931 No limited opportunity for disturbance of soils. 
Multiple UselBusiness Built environment, limited presence of natural soils, 
Park 423 13,273 No limited opportunity for disturbance of soils. 
Transportation and Built environment, limited presence ofnatural soils, 
Parking 158,500 141,025 No limited opportunity for disturbance of soils. 

Built environment, limited presence of natural soils, 
Airports 11,302 9,558 No limited opportunity for disturbance of soils. 
GeneraVActive Open Acreage largely parks and golf courses, limited 

/Space Go IfCourses 228,295 223,290 No opportunity for d f Iisturbance 0 natural soi s. 
Passive/Restricted Open Acreage uncovered, unbuilt. Soils subject to 
Space, Water 2,373,545 302,999 Yes sporadic disturbance. Water coverage removed. 
Landfill, Sand & Gravel, Acreage uncovered, unbuilt. Soils subject to 
Automotive Test Tracks 43,924 29,011 Yes frequent disturbance. 

Acreage uncovered, unbuilt. Soils subject to 
Agriculture 295,509 130,445 Yes sporadic disturbance. 

Acreage uncovered, unbuilt. Soils subject to 
Vacant 2,227,981 472,831 Yes sporadic disturbance. 

Acreage uncovered, unbuilt. Soils subject to 
Developing Residential 55,152 50,082 Yes frequent disturbance. 
Developing Non- Acreage uncovered, unbuilt. Soils subject to 
residential 15,142 14,437 Yes frequent disturbance. 
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To detennine the percentage ofland that was 'disturbed' vs. 'undisturbed', the appropriate rule 
effectiveness (RE) rate was applied to the total acreage value. (Appendix 3 provides further 
details about the rule effectiveness studies conducted for use in developing 2008 emission esti
mates.) For example, the RE value of 80.87% for sites subject to County Rule 310.01 was then 
used to detennine the ratio of disturbed vs. undisturbed areas for land use categories 'vacant' and 
'passive/restricted open space,4. Similarly, the Rule 310 RE value (82.99%) was used to appor
tion disturbed vs. undisturbed acreage for the "Developing" land use categories. To apportion 
"Landfill, sand and gravel, and test tracks", either the Rule 316 RE rate of 49.62 % (for sand and 
gravel), or the Rule 310.01 RE rate of 80.87% (for landfills and test tracks) was used. 

The assignment of disturbed vs. undisturbed acreage for unharvested agriculture acreage is a 
two-step process: first, the percentage ofunharvested acreage is detennined (42.88%). This 
value is then adjusted by the Agricultural Best Management Practices (BMP) RE value (55.33%) 
to produce a percentage of 19.15% for unharvested, disturbed agricultural acreage. Using the RE 
values to apportion disturbed and undisturbed lands maximizes the amount of disturbed acreage, 
as this method assumes that any non-compliant activity at these sites results in disturbed soils. 
Thus the estimates presented here reflect quite conservative estimates of windblown dust 
emISSIOns. 

By applying the vertical flux equations, threshold velocities, and recorded surface roughness 
values 5, PMlO emission factors for each land use category were developed for each wind speed 
bin. The midpoint of each wind ~eed bin (17.5, 22.5, 27.5, and 32.5 mph) was used to develop 
each bin-specific emission factor . Table A4-9 lists the resulting emission factors for each wind 
speed bin and land use category. 

T able A4-9. PMlo emission factors by land use type, disturbance status, and wind speed bin category. 
% of Land PMlo emission factors (in tons/acre-S-minute) 

Disturbed ("D") or 
Land Use Category(ies) Undisturbed ("U") 15-20 mph 20-25 mph 25-30 mph 30-35 mph 
Sand and gravel 	 49.62% CD) nla* 3.20xlO-4 6.23xlO-4 1.09x lO- j 

Sand and gravel 	 50.38% (U) 1.39xlO-4 3.20xlO-4 6.23xlO-4 1.09xlO-3 

Passive/restricted open space, 
Vacant, Landfill and 
Automotive test tracks 80.87% (U) nla* nla* nla* nla* 
Passive/restricted open space, 
Vacant, Landfill and 
Automotive test tracks 19.13% (D) nla* 7.77x lO-4 1.41x 10-3 2.33xlO-3 

All other agriculture 	 80.85% t (D) nla* nla* nla* nla* 
Unharvested, fallow agriculture 19.15% CD) 4.73xlO-o 2.69xlO-> 1.08xlO-4 3A3x 10-4 

All developing 	 82.99% (U) nla* nla* 8.94xl0-4 1.82x 10-3 

All developing 	 17.01% (D) 1.32xlO-4 3.82xlO-4 8.94xl0-4 1.82xlO-j 

* "nlan = No threshold frictIOn velOCIty value has been determmed for thIS categorylbm; see Table A4-8. 
t Value includes those harvested acres for which emissions have been calculated using a different methodology. 

4. 	 The RE rate of 80.87% was used for 'Vacant' and 'Passive/restricted open space' in the PM IO NAA only. When 
applied to the county as a whole, the nominal RE rate (90043%) was halved, since large areas outside the PM IO 

NAA include areas to which access is quite restricted (e.g., Goldwater Bombing Range, Tonto National Forest); 
thus the potential to disturb the soil is also limited. 

5. 	 Recorded by Nickling and Gillies (1986,1989) during wind tunnel tests. 

6. 	 The fluid dynamics Prandtl equation: U == u' In -=-- allows for the calculation of u* at various lO-meter wind 
k Zo 

speeds by solving for u*: (u' == U -.!;-), where U is wind speed at 10 meters, k is Von Karman's constant (004), Z 
In-

Zo 


is 10 meters, and Zo is measured surface roughness value. 
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By combining the emission rates listed in Table A4-9, information on the land use type(s) and 
acreage(s) within each 40-acre grid cell, the associated wind speed bin values, and after incorpo
ration of a correction factor for precipitation (as described earlier), emissions of windblown dust 
have been estimated for each land use category, with the exception of harvested agricultural 
fields (discussed in further detail below). 

Estimating Emissions from Harvested Agricultural Areas 

Windblown dust from harvested agricultural fields has been calculated using a soil erodibility 
formula developed by the US Department of Agriculture: 

Es = a I C K L ' V' 

where Es equals suspended PM in tons/acre-year, a is a constant (0.0125) representing the portion 
of PM as PMlO, I is soil erodibility, C is a climatic factor, K is surface roughness, L' is unshel
tered field width and V' is vegetative cover. Table A4-10 lists the crop-specific values for each 
variable, and is taken from the 1999 Serious Area PM-1O Plan (MAG, 2000). 

Table A4-10. Harvested agricultural acreage and default values for USDA equation variables, by crop type. 
2008 

Crop Acreage a I C K L' V' Es 
Cotton 18,800 0.0125 63.6 0.318 0.5 0.74 0.7 0.065 
Alfalfa 83,000 0.0125 63.6 0.318 	 0.76 0 0 
Other hay 4,500 0.0125 63.6 0.318 0.8 0.83 0 0 
Wheat 30,100 0.0125 63.6 0.318 0.6 0.77 0 0 
Barley 	 9,900 0.0125 63.6 0.318 0.6 0.77 0 0 
Com 	 700 0.0125 63.6 0.318 0.6 0.77 0.44 0.051 
Potatoes 1,400 0.0125 63.6 0.318 0.8 0.70 0.6 0.085 
Sorghum 2,200 0.0125 63.6 0.318 0.6 0.77 0 0 
Other vegetables 16,072 0.0125 63.6 0.318 0.6 0.48 0.77 0.056 
Citrus 	 2,124 0.0125 63.6 0.318 0.6 0.48 0.77 0.056 

In addition to applying the USDA formula, a control factor of72.28% was applied to harvested 
agricultural emission estimates to reflect the effectiveness of the agricultural BMP program. 
This control factor is a combination of the rule effectiveness of the BMP program (55.33%; see 
Appendix 3) and the estimated control effectiveness of the BMP program (50.10%)7, for an over
all effectiveness of 27.72%. 

Summary of Windblown Dust Emissions Estimates 

Using the emission methodologies listed above, annual PM)o emissions for Maricopa County and 
the PMlO nonattainment area can be calculated. PM2.5 emissions are assumed to be 10% of PMlO 
emissions. Daily emissions are obtained by dividing annual emissions by the number of days in 
calendar year 2008 (i.e., 366). Annual and daily emissions for Maricopa County and the PMlO 
nonattainment area are shown in Tables A4-11 and A4-12, respectively. 

7. 	 Derived from Table 4-2 of the Technical Support Document for Quantification ofAgricultural Best Management 
Practices, prepared for ADEQ by URS and ERG, June 2001. 
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Table A4-11. Annual and daily PM]o and PM2•5 emissions from windblown dust in Maricopa County, by land 
use category. 

Annual emissions (tons/yr) Average daily emissions (lbs/day) 
Land use category PM]o PM2.5 PM JO PM2.5 

Agriculture, harvested 1,711.76 171.18 9,353.9 935.4 
Agriculture, unharvested 1,349.51 134.95 7,374.4 737.4 
Developing 3,334.78 333.48 18,222.8 1,822.3 
Landfill, sand and gravel, auto. test tracks 1,646.51 164.65 8,997.3 899.7 
Passive/restricted open space 44,174.80 4,417.48 241,392.4 24,139.2 
Vacant 60,570.87 6,057.09 330,988.4 33,098.8 
Totals: 112,788.23 11,278.82 616,329.1 61,632.9 

Table A4-12. Annual and daily PM10 and PM2.semissions from windblown dust in the PM1oNAA, by land 
use category. 

Annual emissions Jtons/yr) Average daily emissions (lbs/day) 
Land use category 
Agriculture, harvested 755.57 75.56 4,128.8 412.9 
Agriculture, unharvested 327.69 32.77 1,790.7 179.1 
Developing 2,664.48 266.45 14,560.0 1,456.0 
Landfill, sand and gravel, auto. test tracks 1,435.81 143.58 7,845.9 784.6 
Passivelrestricted open space 3,762.38 376.24 20,559.5 2,056.0 
Vacant 9,522.43 952.24 52,035.2 5,203.5 
Totals: 18,468.36 1,846.84 100,920.0 10,092.0 
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Appendix 5. MOBILE6.2 Inputs, Outputs, and Emission Factors I 

In order to calculate vehicle emission factors for the 2008 annual average day for the PMlO NAA 
and Maricopa County, two MOBILE6.2 runs were performed for each month as follows: 

IIM program in place 

• No IIM program in place 

A portion of the MOBILE6.2 input and output files for Maricopa County are provided in this 
appendix as examples. Scenarios for each facility type were distinguished by average speed and 
the roadway scenario in the input file. The MOBILE6.2 emission factors (in g/mi) produced by 
the runs were subsequently weighted together using the appropriate proportions as described in 
Section 5.5 "Emission factor estimation" in the main report. 

Table AS-I. Sample of MOBILE6.2 input files. 

MOBILE6 INPUT FILE : 
PARTICULATES 

RUN DATA 

STAGE II REFUELING 
94 1 46. 46. 

riM PROGRAM : 1 1995 2050 1 TIO LOADED/IDLE 
11M MODEL YEARS : 1 1967 1980 
11M VEHICLES : 1 22222 22222222 2 
11M STRINGENCY : 1 37.5 
11M COMPLIANCE : 1 62.9 
11M WAIVER RATES : 1 0.709 0.781 
11M GRACE PERIOD : 1 5 
11M PROGRAM : 2 1995 2050 2 TlO IM240 
11M MODEL YEARS : 2 1981 1995 
riM VEHICLES : 2 22222 11111111 1 
rIM STRINGENCY : 2 37.5 
I/r1 COMPLIANCE 2 70. 
I/M WAIVER RATES : 2 0.709 0.781 
11M GRACE PERIOD : 2 5 
TIM CUTPOINTS 2 CUTPNT08.d 
riM PROGRAM : 3 1995 2050 2 TIO FP & GC 
11M MODEL YEARS 3 1981 1995 
11M VEHICLES 1 22222 11111111 1 
r/M COHPLIANCE : 3 70. 
11M v.JAIVER RATES 30.7090.781 
riM GRACE PERIOD : 3 5 
l/M PROGRAM : 4 2002 2050 2 TIO OBD 11M 
11M MODEL YEARS 4 1996 2050 
11M VEHICLES 4 22222 11111111 1 
11M STRINGENCY : 4 37.5 
11M COMPLIANCE : 4 91.5 
11M WAIVER RATES : 4 0.709 0.781 
11M GRACE PERIOD : 4 5 
riM PROGRAM : 5 2002 2050 2 TIO EVAP OBD & GC 
11M MODEL YEARS : 5 1996 2050 
II M VEHI CLES : 5 22222 11111111 1 
rIM COMPLIANCE : 5 98.3 
riM WAIVER RATES : 5 0.709 0.781 
IIM GRACE PERIOD : 5 5 
rIM PROGRAM : 6 1989 2050 1 TIO LOADED/IDLE 
IIM MODEL YEARS : 6 1981 2050 
11M VEHICLES : 6 11111 22222222 2 
11M STRINGENCY : 6 37.5 
I/M COMPLIANCE : 6 95.2 
I/M WAIVEE EATES 60.7090.781 
11M GRACE PERIOD : 6 5 
11M PROGRAM : 7 1992 2050 1 Tla GC 
11M MODEL YEARS : 7 1981 2050 
11M VEHICLES : 7 11111 22222222 2 
11M COMPLIANCE : 7 94.2 
11M WAIVER RATES 7 0.709 0.781 
11M GRACE PERIOD : 7 5 

ANTI-TAMP PROG 
87 75 80 22222 22222222 2 11 80.7 22111222 
ANTI -TAMP PROG 
87 81 03 lllll 22222222 2 11 90.7 22111222 

REG DIST : 087Reg08.d 
DIESEL FRACTIONS 
0.0009 (i.0009 0.0009 0.0009 0.0009 0.0009 0.0009 0009 .0009 0009 
0.00090.0009 0.0009 0.0006 0.0001 0.0003 0.0006 0013 .0004 0004 
0.0001 0.0027 0.0032 0.0097 0.0162 
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0007 0.0033 0.0048 0.0120 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0007 0.0033 0.0048 0.0120 
0.01260.01260.0126 0.0126 0.0126 0.0126 0.0126 0.0126 0.0126 .0126 
0.01260.01260.0126 0.0110 0.0111 0.01450.0110 0.0129 0.0096 .0083 
0.0072 0.0082 0.0124 0.0135 0.0169 
0.01260.0126 0.0126 0.0126 0.0126 0.0126 0.0126 0.0126 0.0126 .0126 
0.01260.0126 0.0126 0.0110 0.0111 0.0145 0.0110 0.0129 0.0096 .0083 
0.0072 0.0082 0.0124 0.0135 0.0169 
0.1998 0.1998 0.1998 0.1998 0.1998 0.1998 0.1998 .1998 0.1998 .1998 
0.1998 0.1998 0.1998 0.2578 0.2510 0.3263 0.2784 .2963 0.2384 .2058 
0.17560.1958 0.2726 0.2743 0.3004 
0.6774 0.6774 0.6774 0.6774 0.6774 0.6774 0.6774 0.6774 0.6774 .6774 
0.6774 0.6774 0.6774 0.7710 0.7910 0.8105 0.8068 0.8280 0.8477 .7940 
0.74880.77890.78420.61450.5139 
0.86060.8606 0.8606 0.8606 0.8606 0.8606 0.8606 0.8606 0.8606 0.8606 
0.86060.86060.8606 0.8473 0.8048 0.8331 0.7901 0.73160.7275 0.7108 
0.56470.31780.2207 0.1968 0.1070 
0.46470.46470.4647 0.4647 0.4647 0.4647 0.4647 0.4647 0.4647 0.4647 
0.46470.4647 0.4647 0.4384 0.3670 0.4125 0.3462 0.2771 0.2730 0.2616 
0.10430.0610 0.0383 0.0333 0.0255 
0.6300 0.6300 0.6300 0.6300 0.6300 0.6300 0.6300 0.6300 0.6300 0.6300 
0.6300 0.6300 0.6300 0.6078 0.5246 0.5767 0.5289 0.5788 0.5617 0.4537 
0.42160.47340.47050.4525 0.4310 
0.85630.85630.85630.8563 0.8563 0.8563 0.8563 0.8563 0.8563 0.8563 
0.8563 0.8563 0.8563 0.8443 0.7943 0.82660.7972 0.8279 0.8177 0.7440 
0.71840.7588 0.7567 0.7431 0.7261 
0.9992 0.9992 0.9992 0.9992 0.9992 0.9992 0.9992 0.9992 0.9992 0.9992 
0.9992 0.9992 0.9992 0.9989 0.9987 0.9989 0.9977 0.9984 0.9982 0.9979 
0.99690.9978 0.9980 0.9979 0.9976 
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

.0000 1.0000 1.0000 1.0000 1.0000 


.9585 0.9585 0.9585 0.9585 0.9585 0.9585 0.9585 0.9585 0.9585 0.9585 


.9585 0.9585 0.9585 0.8857 0.8525 0.8795 0.9900 0.9105 0.8760 0.7710 


.7502 0.7345 0.6733 0.5105 0.3845 


.. ** 'I< * 'I< 'I< ** * PMIO * ** ** 'I< 'I< 1<1<1<* ***** 1< .. * * '1<"'''' * 
** Rural: Principal Arterial ~ Interstate 
SCENARIO RECORD 11M Rural Principal Arterial InlersLate (PHIO) 1 July 2008 
PART rCULATE EF PMGZML. CSV PMGDRI. CSV PMGDR2. CSV Pt-JDZML. CSV PMDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
F.:VALUATION t-10NTH 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY: 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23. 

24.0 26.0 30.0 32.0 35.0 38.0 39.041.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES ; 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED : 51.5 Freeway 
VMT BY FACILITY : allfwy.def 
FUEL PROGRAM 2 S 

1< * Rural: Principal Arterial - Other 
SCENARIO RECORD riM Rural Principal Arterial - Other (PMIO), July 2008 
PARTICULATE EF PMGZML. CSV PMGDRI. CSV PMGDR2. CSV PMDZML. CSV PMDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPF.:ED : 38.1 Arterial 
VMT BY FACILITY : allart .def 
FUEL PROGRAM : 2 S 

* * Rural: Minor Arterial 
SCENARIO RECORD 11M Rural Minor Arterial (PMIO), July 2008 
PARTICULATE EF PMGZML. CSV PMGDR1. CSV PMGDR2. CSV PMDZML. CSV PMDDR1. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC FRES : 28.63 
FUEL RVP 7.1 
AVERAGE SPEED 38.1 Arterial 
VMT BY FACILITY : allart.def 
FUEL PROGRAM : 2 S 

** Rural: Major Collector 
SCENARIO RECORD 11M Rural Major Co1leclor (PMIO), July 2008 
PARTICULATE EF PMGZML. CSV PMGDRI. CSV PMGDR2.CSV PMDZML. CSV PMDDR1. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2 a0 8 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY: 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
13J1.ROMETRIC PRES : 28.63 
FUF.:L RVP : 7.1 
AVERAGE S PEE 0 : 30.3 Arterial 
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VMT BY FACILITY : all art . def 
FUEL PROGRAM : 2 S 

* * Rural: Minor Collector 
SCENARIO RECORD 11M Rural Minor Collector {PMIOl, July 2008 
PARTICULATE EF PMGZML. CSV PMGDR1. CSV PMGDR2. CSV PMDZML. CSV PMDDR1. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALEN DAR YEAR 2008 
EVALUJl.TION 1'10NTH 7 
ALTITUDE : 1 
HOURLY TEHPP,RATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES 28.63 
FUEL RVP 7.1 
AVERAGF. S PF.F. D 30.3 Arterial 
VMT BY FACILITY allart .def 
FUEL PROGRAM 2 S 

* * Rural: Local 
SCENARIO RECORD 11M Rural Local (PM10), July 2008 
PARTICULATE EF PMGZML. CSV PMGDR1. CSV PMGDR2. CSV PMDZML. CSV PMDDR1. CSV PMDDR2.CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY: 45.0 41.0 37.0 34.0 30.027.025.023.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 41.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
VMT BY FACILITY : allloc.def 
FUEL PROGRAM 2 S 

** Urban: Principal JI.rterial - Interstate 
SCENARIO RECORD 11M Urban Principal Arterial - Interstate (Pr1l0) , July 2008 
PARTICULATE EF PMGZML. CSV PMGDR1. CSV PMGDR2. CSV PMDZML. CS,' PMDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CJl.LENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEHPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.041.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED : 44.4 Freeway 
VMT BY FACILITY : allfwy.def 
FUEL PROGRAM : 2 S 

** Urban: Freeways & Expressways 
SCENARIO RECORD 11M Urban Freeways & Expressways (PMI0l, July 2008 
PARTICULATE EF PMGZML. CSV PMGDRI. CSV PMGDR2. CSV PMDZML. CSV PMDDRI. CSV PMDDR2.CSV 
PARTICLE SIZE : 10.0 
DIESEL SULFUR : 4.20 
CALENDAR YEAR : 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEHPERJl.TURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.044.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP 7.1 
AVERAGE SPEED 4 <1 • 4 Freewa y 
VHT BY FACILITY : allfwy.def 
FUEL PROGRAM 2 S 

'" '" Urban: Principal Arterial - Other 
SCENARIO RECORD I 1M Urban Principal Arterial Other (PMl 0), July 2008 
PARTICULATE EF PMGZML. CSV PMGDR1. CSV PMGDR2. CSV PMDZI-1L. CSV PHDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23. 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED 30.1 Arterial 
VMT BY FACILITY allart .def 
FUEL PROGRAM 2 S 

** Urban: Minor Arterial 
SCENARIO RECORD I/t>1 Urban Minor Arterial (PMI0), July 2008 
PARTICULATE EF PMGZML. CSV PMGDRI. CSV PMGDR2. CSV PMDZML. CSV PMDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.089.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED 30.1 Arterial 
VMT BY FACILITY allart .def 
FUEL PROGRAM : 2 S 
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** Urban: Collector 
SCENARIO RECORD 11M Urban Collector (PMIO), July 2008 
PARTICULATE EF PMGZML. CSV PMGDRl.CSV PMGDR2. CSV PMDZML.CSV PMDDR1.CSV PMDDR2.CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE 1 
HOURLY TEMPERATURES, 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED : 24.2 Arterial 
VMT BY FACILITY : allart .def 
FUEL PROGRAM 2 S 

*-1- Urban: Local 
SCENARIO RECORD 11M Urban Local (PMIO), 2008 
PARTICULATE EF PMGZML. CSV PMGDRI. CSV . CSV PMDZML. CSV PMDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 10.0 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY: 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.038.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP 7.1 
VMT BY FACILITY : allloc .def 
FUEL PROGRAM 2 S 

********************** PM2.5 ************************ 
** Rural: Principal Arterial - Interstate 
SCENARIO RECORD 11M Rural Principal Arterial - Interstate (PM2 .5). July 2008 
PARTICULATE EF PMGZML. CSV PMGDR1. CSV PMGDR2. CSV PMDZML. CSV PMDDR1.CSV PMDDR2. CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH 7 
ALTITUDE : 1 
BOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.037.0 34.0 30.0 27.0 25.0 23.0 22.021.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.044.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED : 51.5 Freeway 
VMT BY FACILITY : allfwy.def 
FUEL PROGRAM 2 S 

** Rural: Principal Arterial - Other 
SCENARIO RECORD 11M Rural Principal Arterial - Other (PM2. 5), ,July 2008 
PARTICULATE EF PMGZML .CSV PMGDR1. CSV PMGDR2. CSV PMDZML. CSV PMDDR1. csv PMDDR2.CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH 7 
ALTITUDE 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY: 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRI C PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED : 38.1 Arterial 
VMT BY FACILITY : allart. def 
FUEL PROGRAM : 2 S 

** Rural: Minor Arterial 
SCENARIO RECORD 11M Rural Minor Arterial (PM2.5), July 2008 
PARTICULATE EF PMGZML. CSV PMGDR1. CSV PMGDR2. CSV PMDZML. CSV Pt-1LJDR1.CSV PMDDR2. CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.1J 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP 7.1 
AVERAGE SPEED 38.1 Arterial 
VMT BY FACILITY : allart. def 
FUEL PROGRAM : 2 S 

** Rural: Major Collector 
SCENARIO RECORD 11M Rural Major Collector (PM2. 5), July 2008 
PARTICULATE EF PMGZML. CSV PMGDR1. CSV PMGDR2. CSV PMDZML. CSV PMDDR1.CSV PMDDR2. CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.023.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED : 30.3 Arterial 
VMT BY FACILITY : allart.def 
FUEL PROGRAM : 2 S 

* * Rural: Minor Collector 
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SCENARIO RECORD liM Rural Minor Collector (PM2.5), July 2008 
PARTICULATE EF PMGZML. CSV PMGDRI. CSV PMGDR2. CSV PMDZML. CSV PMDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 1 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 91.0 95.093.0 91.0 90.0 8Y.0 88.0 88.0 81.0 86.0 
RELATIVE HUHIDITY 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES 28.63 
FUEL RVP 7.1 
AVERAGE SPEED 30.3 Arterial 
VMT BY FACILITY : allart.def 
FUEL PROGRAM 2 S 

** Rural: Local 
SCENARIO RECORD 11M Rural Local (PM2.5), July 2008 
PARTICULATE EF PMGZML.CSV PMGDRl.CSV PI·1(~DR2.CSV PMDZML CSV PMDDRl.CSV PMDDR2.CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 81.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 91.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 81.0 86.0 
RELATIVE HUMIDITY: 45.0 41.0 31.0 34.0 30.0 21.0 25.0 23.0 22.0 21.023.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
VMT BY FACILITY : ailloc.def 
FUEL PROGRAM 2 S 

** Urban: Principal Arterial - Interstate 
SCENARIO RECORD 11M Urban Principal Arterial - Interstate (PM2.5), July 2008 
PARTICULATE EF PMGZML.CSV PMGDR1. CSV Pt1CDR2. CSV PMDZML. CSV PMDDRl.CSV PMDDR2.CSV 
PARTICLE SIZE 2.5 
DIESEl, SULFUR '1.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE 1 
HOURLY TEt1PERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 l02.CJ 103.0 104.0 103.0 103.0 

Ull.O 99.0 91.0 95.0 93.0 Y1.0 90.0 89.0 88.0 8R.0 81.0 86.0 
RELATIVE HUMIDITY : 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 3R.CJ 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7. 1 
AVERAGE SPEED : 44.4 Freeway 
VMT BY FACILITY : allfwy.def 
FUEL PROGRAM : 2 S 

** Urban: Freeways & Expressways 
SCENARIO RECORD 11M Urban Freeways & Expressways (PM2. 5), July 2 008 
PARTICULATE EF PMGZML. CSV PMGDRI. CSV PMGDR2. CSV PMDZML. CSV PMDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 91.0 95.0 93.0 91.0 90.089.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY: 45.041.031.034.030.021.025.023.022.021.023.023.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL m/p 7.1 
AVERAGE SPEED 44.4 Freeway 
\/MT BY FACII,ITY allfwy.def 
FUEL PROGRAM 2 S 

** Urban: Principal Arterial - Other 
SCENARIO RECORD 11M Urban Principal Arterial - Othpr (PM2.5), July 2008 
PART ICULATE EF PMGZML. CSV PMGDRI. CSV PMGDR2. CSV Pl<DZr·1L. CSV PMDDRI. CSV PMDDR2. CSV 
PARTICLE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTE 
ALTITUDE 1 
HOURLY TEMPERATURES: 81.089.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 81.0 86.0 
RELATIVE HUMIDITY: 45.0 41.0 31.0 34.0 30.0 21.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.041.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7. 1 
AVERAGE SPEED : 30.1 Arterial 
VMT BY FACILITY : allart .def 
FUEL PROGRAM : 2 S 

* * Urban: Minor Arterial 
SCENARIO RECORD 11M Urban Minor Arterial (PM2. 5), 2008 
PARTICULATE EF PMGZML. CSV PMGDRl.CSV PMGDR2. CSV . CSV PMDDRI. CSV PMDDR2. CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 2008 
EVALUATION MONTH : 7 
ALTITUDE ! 1 
HOURLY TEMPERATURES: 81.0 89.0 92.0 94.0 %.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.089.0 88.0 88.0 81.0 86.0 
RELATIVE HUMIDITY: 45.041.037.0 34.0 30.0 21.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED : 30.1 Arterial 
VMT BY FACILITY : allart .def 
FUEL PROGRAM : 2 S 

** Urban: Collector 
SCENARIO REeOHO 11M Urban Collector (PM2. 5), 
PARTICULATE EF PMGZML.CSV PMGDR1.CSV PHGDR2 PMDDR1. CSV PMDDR2. CSV 
PAFTleLE SIZE 2.5 
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DIESEL SULFUR : 4.20 
CALENDAR YEAR : 2008 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.021.023.0 23.0 

24.026.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES 28.63 
FUEL RVP : 7.1 
AVERAGE SPEED : 24.2 Arterial 
VMT BY FACILITY : allart .ctef 
FUEL PROGRAM 2 S 

...... Urban: Local 
SCENARIO RECORD 11M Urban Local (PM2. 5) r 2008 
PARTICULATE EF PMGZML.CSV PMGDR1.CSV PHGDR2 PHDZML.CSV PMDDR1.CSV PMDDR2.CSV 
PARTICLE SIZE 2.5 
DIESEL SULFUR 4.20 
CALENDAR YEAR 200B 
EVALUATION MONTH : 7 
ALTITUDE : 1 
HOURLY TEMPERATURES: 87.0 89.0 92.0 94.0 96.0 99.0 100.0 102.0 103.0 104.0 103.0 103.0 

101.0 99.0 97.0 95.0 93.0 91.0 90.0 89.0 88.0 88.0 87.0 86.0 
RELATIVE HUMIDITY: 45.0 41.0 37.0 34.0 30.0 27.0 25.0 23.0 22.0 21.0 23.0 23.0 

24.0 26.0 30.0 32.0 35.0 38.0 39.0 41.0 42.0 43.0 44.0 46.0 
BAROMETRIC PRES : 28.63 
FUEL RVP : 7.1 
VMT BY FACILITY : aliloc.def 
FUEL PROGRAM : 2 S 

END OF RUN 
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- - -- - - --- -- - - - - - - - - - --- - -- -- --- ------ ----- -- - - -- - - - - - - - - -- - - - - - - - - - ---- -- - - --- - - - ---- --- - - - - - -- - -- - -- - - - - - - - - - --- --- ---

-----------------------------------------------------------------------------------------------------------------------

Table A5--2. Sample of MOBILE6.2 output files. 
*######## #####1111#11##1# 
* 	 IIM Rural Principal Arterial - Interstate (PMIO). July 2008 
* File 13, Run 1, SceTlario l. 
*1111#111111#1##11##11 III 

Calendar Year: 2008 
Month: July 

Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 10.00 Microns 

Reformulated Gas: Yes 

Vehicle LOGV LDGT12 LDGT3LJ LDGT HOGV LDDV LOOT HODV Me: All Veh 
<6000 >6000 (All) 

Vt-1T Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 01100 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GAS PM: 0.0041 0.0043 0.0043 0.0043 0.0392 	 0.0205 0.0052 
ECARBON: 	 0.0716 0.0230 0.0882 0.0095 
OCARBON: 	 0.0202 0.0330 0.0448 0.0049 

504 : 0.0002 0.0005 0.0005 0.0005 0.0018 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0043 0.0048 0.0047 0.0048 0.0410 0.0918 0.0561 0.1332 0.0206 0.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 

Total PM: 0.0249 0.0253 0.0253 0.0253 0.0622 0.1123 0.0766 0.1721 0.0371 0.0425 
502: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

1#1111#1 1#1#111###1#111 

riM Rural Arterial - Other (PMIOl, ~luly 2008 

File 
 2. 

I I # #1 #####1#11#1#11 


Calendar Year: 2008 
Month: July 

Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. 


Particle Size Cutoff: 10.0U 

Reformulated Gas: Yes 


Vehicle LOGV LDGT12 LDGT34 LDGT HOGV LDDV LOOT HDDV Me All veh 
<6000 >6000 (All) 

VMT Distribution: o . 3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0041 0.0043 0.0043 0.0043 0.0392 0.0205 0.0052 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0448 0.0049 

504: 0.0002 0.0005 0.0005 0.0005 0.0018 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0043 0.0048 0.0047 0.0048 0.0410 0.0918 0.0561 0.1332 0.0206 0.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 

Total PM: 0.0249 0.0253 0.0253 0.0253 0.0622 0.1123 0.0766 0.1721 0.0371 0.0425 
802: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

1###11#1111####11####1 
1/1-1 Rural Minor Arterial (PMIOl, July 2008 

* 	 File Run I, Scenario 3. 
1## 1##111#111########1#1 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. 


Particle Size Cutoff: 10.00 

Reformulated Gas: Yes 


Vehicle Tipe; LDGV LDGT12 LDGT34 LDGT HOGV LDDV LDDT HDDV Me All Veh 
GVWR: <6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GA5PM: 0.0041 0.0043 0.0043 0.0043 0.0392 0.0205 0.0052 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0448 0.0049 

504 : 0.0002 0.0005 O. 0005 0.0005 0.0018 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0043 0.0048 0.0047 0.004 B 0.0410 0.0918 0.0561 0.1332 0.0206 0.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125, 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.UI00 

Total PM: 0.0249 0.0253 0.02:';3 o.0253 0.0(,22 0.1123 0.0766 0.1721 0.0371 0.0'25 
502: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

*########1##11#11111#1# 
* I/M Rural Major Collector (PMIOl, July 2008 
* File 13, Run 1, Scenario 4. 
*##1########11#1#1111##### 

Calendar Year: 2008 
Month: July 

Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 10.00 Microns 

Reformula ted Gas: Yes 


Vehicle Type: LDGV LDGT12 LDGT34 LDGT HOGV LDDV LOOT HOOV Me All Veh 
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- - -- - - - - - -- - - ---- ----- - - -- - - - - - -- -- - ---- -- -- -- -- - --- --- --- - --- -- --- -------- --- -- - - --- -- ------ --- -- - --- - - --- - -- - --------
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-----------------------------------------------------------------------------------------------------------------------

GVWR: <6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GA5Pl-1 : 0.0041 0.0043 0.0042 0.0043 0.0392 0.0205 0.0052 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCAPBON: 0.0202 0.0330 0.0448 0.0049 

S01 : 0.0003 0.0005 0.0005 0.0005 0.0016 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0044 0.0048 0.0047 0.0048 0.0409 0.0918 0.0561 0.1332 0.0206 0.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 


Total PM: 0.0249 0.0253 0.0253 0.0253 0.0621 0.1123 0.0766 0.1721 0.0371 0.0425 

S02: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 

NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 


#######1#111########11 

I/M Rural Minor Collector (PM10), July 2008 

File 13, Run 1, Scenario 5. 

######################### 


Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 10.00 Microns 

Reformulated Gas: Yes 


Vehicle LDGV LDGT12 LDGT34 LDGT HOG\! LDDV LDDT HOOV MC All veh 
<6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0041 0.0043 0.0042 0.0043 0.0392 0.0205 O. 0052 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0448 0.0049 

S04 : 0.0003 0.0005 0.0005 0.0005 0.0016 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0044 0.0048 0.0047 0.0048 0.0409 0.0918 0.0561 0.1332 0.0206 o.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 


Total p~: 0.0249 0.0253 0.0253 0.0253 0.0621 0.1123 0.0766 0.1721 0.0371 0.0425 

502 : 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3 : 0.1017 0.1009 0.1008 0.1009 0.0451 0.OU68 0.0068 0.0270 0.0113 0.0904 

###1############# 
* 	 11M Rural Local (PM10), July 2008 
* File Run L Scenario 6. 
*### ##################### 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 10.UO Microns 

Reformulated Gas: Yes 


Vehicle LDGV LDGT12 LDGT34 LOGT HOGV LDDV LDDT HDDV MC All Veh 
<6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1.0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0040 0.0042 0.0042 0.0042 0.0394 0.0205 0.0051 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0448 0.0049 

504 : 0.0005 0.0006 0.0006 0.0006 0.0012 0.0000 0.0001 0.0003 0.0002 0.0006 

Total Exhaust pt-~ : 0.0045 0.0048 0.0048 0.0048 0.0406 0.0918 0.0561 0.1332 0.0207 0.0201 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 


Total 	PM: 0.0250 0.0254 0.0253 0.0254 0.0619 0.1123 0.0766 0.1721 0.0372 0.0426 
S02: 0.0067 0.0087 0.0114 0.0095 0.0167 0.0008 0.0016 0.0037 0.0033 0.0081 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

#1 	###########11########## 
* 	 11M Urban Principal Arterial - Interstate (PM10), July 2008 

File 13, Run 1, Scenario 7. 
##########1########## #1# 

Calendar Year: 2008 

Month: JuJy 


Gdsol ine Fuel Sulfur Content: 3(). ppm 

Die5el Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 10.00 Microns 

Reformulated Gas: Yes 


Vehicle Type: LDGV LOGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC All Veh 
GVWR: <6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 o .0392 0.0004 0.0022 0.1069 0.0048 1.0000 
-- -- -- ------ - - - ---- - - -- - -- -- -~------- - --- - - - - - - - --- -- --- -- -- - - - - - - - -- - - --- ------ -- -- - - - - - - - - - -- ------------ - - - - -- - --- -
Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 	 0.0000 0.0000 
GAS PM: 0.0041 0.0043 o . IJO 4 3 0.0043 0.0392 0.0205 0.0052 

ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0448 0.0049 

S04: 0.0002 0.0005 0.0005 0.0005 0.0018 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0043 0.0048 0.0047 0.0048 0.0410 0.0918 0.0561 0.1332 0.0206 0.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 


Total PM: 0.0249 0.0253 0.0253 0.0253 0.0622 0.1123 0.0766 0.1721 0.0371 0.0425 
S02: 0.0068 0.0088 0.0115 0.0096 0.0l66 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3 : 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 
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############1#111111111## 
* 	 11M Urban Freeways & Expressways (PMIO), July 2008 
* File 13, Run 1, Scenario 8. 
*#11####1###1##111##1#1 II 

Calendar Year: 2008 
Month: July 


Gasal i ne Fuel Sulfur Content: 30. ppm 

Oi esel Fuel Sulfur Content: 4. 


Particle Size Cutoff: 10.00 

Reformulated Gas: Yes 

Vehicle LDGV LDGT12 LDGT34 LOGT HDGV LDDV LOOT HDDV Me All Veh 
<6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1.0000 

Composite Emission Factors (g/mi) , 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0041 0.0043 0.0043 0.0043 0.0392 0.0205 0.0052 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0448 0.0049 

S04, 0.0002 0.0005 0.0005 0.0005 0.0018 0.0000 0.0001 O. 0003 0.0001 0.0004 

Total Exhaust PM, 0.0043 0.0048 0.0047 0.0048 0.0410 0.0918 0.0561 0.1332 0.0206 0.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 


Total PM: 0.0249 0.0253 0.0253 0.0253 0.0622 0.1123 0.0766 0.1721 0.0371 0.0425 
S02, 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3, 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

*#11#####1###1#111111111#1 
* 	 11M Urban Principal Arterial - Other (PMIO), July 2008 
* 	 File 13, Run 1, Scenario 9. 

11#1111111####1##1####11# 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 1. ppm 


Particle Size Cutoff: 10.00 Microns 

Reformulated Gas: Yes 


Vehicle LOGV LOGTl2 LDGT34 LDGT HDGV LOOV LOOT HDDV He All Veh 
<6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1.0000 

Composite Emission Factors (g/mi) , 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0041 0.0043 0.0042 0.0043 0.0392 0.0205 0.0052 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0448 0.0049 

S04, 0.0003 0.0005 0.0005 0.0005 0.0016 0.0000 0.0001 O. 0003 0.0001 0.0005 

Total Exhaust PM: 0.0044 0.0048 0.0047 0.0048 0.0409 0.0918 0.0561 0.1332 0.0206 0.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 o.0263 0.0040 0.0100 


Total PM: 0.0249 0.0253 0.0253 0.0253 0.0621 0.1123 0.0766 0.1721 0.0371 0.0425 
S02, 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 O. 0037 0.0033 0.0082 
NH3, 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

*1###11##11111#1# #11#1# 
l/t·l Urban Minor Arterial (PMlO), July 2008 
File 13, Run 1, Scenario 10. 
####11###111#111#11##11#1 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. 


Particle Size Cutoff: 10.00 

Reformulated Gas: Yes 


Vehicle LDGV LDGT12 LOGT31 LDGT HDGV LDDV LOOT HDDV MC All Veh 
<6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 O. 0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0041 0.0043 0.0042 0.0043 0.0392 0.0205 0.0052 
ECARBON, 0.0716 0.0230 0.0882 0.0095 
OCARBON, 0.0202 0.0330 0.0448 0.0049 

S04, 0.0003 0.0005 0.0005 0.0005 0.0016 0.0000 0.0001 0.0003 0.0001 0.0005 

Total Exhaust PM: 0.0044 0.0048 0.0047 0.0048 0.0409 0.0918 0.0561 0.1332 0.0206 0.0200 


Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 

Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 


Total PM: 0.0249 0.0253 0.0253 0.025,3 0.0621 0.1123 0.0766 0.1721 0.0371 0.0425 
S02 : 0.0068 0.0088 0.0115 0.OCJ96 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3 : 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

*#1#1######11##1#111 
* 	 11M Urban Collector (PMI0) I July 2008 

File 13, Run 1, Scenario 11. 
*#111##1###1111111##1##1#1 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 10.00 Microns 

Reformulated Gas: Yes 


Vehicle Type: LDGV LDGT12 LDGT34 LDGT HOGV LDDV LOOT HDDV Me All Veh 
G\,I\",TR: <6000 >6000 (All) 

\,IMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1.0000 
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-

Composite Emission Factors (g/mi) : 
Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

GASPM: 0.0040 0.0043 0.0042 0.0042 0.0393 0.0205 0.0051 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0448 0.0049 

SOL] : 0.0004 0.0006 0.000 6 0.0006 0.0014 0.0000 0.0001 0.0003 0.0001 0.0005 
Total Exhaust PM: 0.0044 0.0048 0.0048 0.0048 0.0L]07 0.0918 0.0561 0.1332 0.0206 0.0200 

Brake: 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 
Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.0040 0.0100 

Total PM: 0.0250 0.0254 0.0253 0.0254 0.0620 0.1123 0.0766 o.1721 0.0372 0.0425 
S02 : 0.0068 0.0087 0.0115 0.0096 0.0167 0.0008 0.0016 0.0037 0.0033 0.0081 
NH3 : 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

11111111111111111 

I/t1 Urban Local (PMIO), July 2008 

File 13, Run I, Scenario 12. 

1111111111111111111111111 


Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 10.00 Microns 

Reformulated Gas: Yes 


Vehicle Type: LDGV LDGT12 LOGT34 LDGT HDGV LODV LOOT HDDV MC All Veh 

GVWR: <6000 >6000 (All) 


VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 o. 0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi) : 
Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

GAS PM: 0.0040 0.0042 0.0042 0.0042 0.0394 0.0205 0.0051 
ECARBON: 0.0716 0.0230 0.0882 0.0095 
OCARBON: 0.0202 0.0330 0.0",8 0.0049 

SOL] : 0.0005 0.0006 0.000 6 0.0006 0.0012 0.0000 0.0001 0.0003 0.0002 0.0006 
Total Exhaust PM: 0.0045 0.0048 0.00'8 0.0048 0.0406 0.0918 0.0561 0.1332 0.0207 0.0201 

Brake: 0.0125 0.0125 0.0125 0.0125 0_0125 0.0125 0.0125 0.0125 0.0125 0.0125 
Tire: 0.0080 0.0080 0.0080 0.0080 0.0087 0.0080 0.0080 0.0263 0.00' 0 0.0100 

Total PM: 0.0250 0.0254 0.0253 0.0254 0.0619 0.1123 0.0766 0.1721 0.0372 0.0426 
S02 : 0.0067 0.0087 0.0114 0.0095 0.0167 0.0008 0.0016 0.0037 0.0033 0.0081 
NH3 : 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

##1111#1 111##1#1##11##1# 
I/M Rural (PI12. 5), July 2008 
File 13, Run I, 

*#11111111# I I I 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 2.50 Microns 

Reformulated Gas: Yes 


Vehicle Type: LOGV LOGT12 LoGT34 LDGT HDGV LOOV LOOT HDDV MC All Veh 
GVWR: <6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/ml) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASP11 : 0.0038 0.0039 0.0039 0.0039 0.0352 0.0142 0.0047 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

S04 : 0.0002 0.0005 0.0005 0.0005 0.0018 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0040 0.0044 0.00", 0.0014 0.0370 0.0845 0.0516 0.1226 0.01'3 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Total PM: 0.0114 0.0117 0.0117 0.011 7 0.0445 0.0918 0.0589 o . 1345 0.0206 0.0262 
S02 : 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3 : 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

1#1111111###1111111##1111 
11M Rural Principal Arterial - Other (PM2.5), July 2008 

* 	File 13, Run 1, Scenario 14. 
111#11#1111#1111111111 II 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Si ze Cutoff: 2.50 Microns 

Reformulated Gas: Yes 


Vehicle LDGV LDGT12 LDGT34 LDGT HDGV LDDV LOOT HODV MC All Veh 
<6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1089 0.0048 1.0000 

Composite Emission Factors (g/mi) : 

Lead: O. 0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0038 0.0039 0.0039 0.0039 0.0352 0.0142 0.0047 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

504 : 0.0002 0.0005 0.0005 0.0005 0.0018 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0040 0.0044 0.0044 0.0044 0.0370 O. 0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 

Total PM: 0.0114 0.0117 0.0117 0.0117 0.0445 0.0918 0.0589 0.1345 0.0206 0.0262 
502: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

####1####11#11111##11##1# 
* 	 I/r1 Rural Minor Arterial (PM2.5), July 2008 
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- - ------ - - - - - -- - - - - - - - -- --- --- -------------- - - -- --- -- --- --- - -- -- ------- ---- --- ------ ---- - -- - -- - - - - -- --- ---- -- ----------

File 13, Run 1, Scenario 15. 

11111111111111111111#1111 


Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. 


Particle Size Cutoff: 2.50 

Reformulated Gas: Yes 


Vehicle LDGV LOGTl2 LDGT34 LD(jT HDGV LOOV LOOT HDDV MC All Veh 
<6000 >6000 (All I 

VMT Oi stribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1.0000 

Composi te Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPt.J: 0.0038 0.0039 0.0039 0.0039 o.0352 0.0142 0.0047 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

504: 0.0002 0.0005 0.0005 0.0005 0.0018 0.0000 o . 000 1 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0040 0.0044 0.0044 0.0044 0.0370 0.0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Total 	PM: 0.0114 0.0117 0.0117 0.011 7 0.0445 0.0918 0.0589 0.1345 0.0206 0.0262 
S02: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

*1111111111##11111111#11 
* 	 11M Rural Major Collector (PM2. 5), July 2008 

File 13, Run 1, Scenario 16. 
1111111111111111111111 II 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. 


Particle Size Cutoff: 2.50 

Reformulated Gas: Yes 


Vehicle LOGV LOGT12 LDGT34 LOGT HDGV LDOV LOOT HDDV MC All Veh 
<6000 >6000 (AlII 

VMT Distribution: 0.3626 0.3400 0.1~39 o.0392 0.0004 0.0022 0.10f9 0.0048 1.0000 

Composi te Emission Factors (g/mil: 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


G.n.SPM: 0.0037 0.0039 0.0039 0.0039 0.0353 0.0142 0.0047 
gCARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

S04 : 0.0003 0.0005 0.0005 0.0005 0.0016 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0041 0.0044 0.0044 0.0044 0.0369 0.0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Total PM: 0.0114 0.0118 0.0117 0.0117 0.0444 0.0918 0.0589 0.1345 0.0206 0.0262 
S02: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

11111111111111#111#1111 
* 	riM Rural Minor Collector (PM2. 5), July 2008 

File 13, Run 1, Scenario 17. 
111111111111111111#111 II 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: Ij. 


Particle Size Cutoff: 2.50 

Reformulated Gas: Yes 


Vehicle LOGV LDGT12 LDGT34 LDGT HDGV LDOV LDDT HDDV MC All veh 
<6000 >6000 (i'.11 I 

VMT Oistr lbution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1.0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0037 0.0039 0.0039 0.0039 0.0353 0.0142 0.0047 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

S04 : 0.0003 0.0005 0.0005 0.0005 0.0016 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0041 0.0044 0.0044 0.0044 0.0369 0.0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Total PM: 0.0114 0.0118 0.0117 0.011 7 0.0444 0.0918 0.0589 0.1345 0.0206 0.0262 
S02: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

#1##1####111111111 
riM Rural Local (PM2. 5), July 2008 

* File 13, Run 1, Scenario 18. 
*#1#111#111111111111111111 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel SuI fur Content: 4. ppm 


Particle Size Cutoff: 2.50 Microns 

Reformulated Gas: Yes 


Vehicle Type: LDGV LDGTl2 LDGT34 LOGT HOGV LDDV LDDT HODV Me All Veh 
GVWR: <6000 >6000 (Alli 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi): 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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- - -- - - -- --- -- - - - - -- - - -- -- - ---- ---- - --- -- -- - - - - - - - - - -- - - - - - - ---- -- - ----------- - --- --- --- -- - - - - -- - - - - - -- - - - - - ---- - - - -----

11M Urban (PH2.S), July 2008 
Fi le 
I I I I I # 

GASPM: 0.0036 0.0039 0.0038 0.0039 0.0354 0.0142 0.0046 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBQN: 0.0186 0.0304 0.0412 0.0045 

S04 : 0.0005 0.0006 0.0006 0.0006 0.0012 0.0000 0.0001 0.0003 0.0002 0.0006 

Total Exhaust PM: 0.0042 0.0045 0.0044 0.0045 0.0367 0.0845 0.0516 0.1226 0.0144 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Tolill PM: 0.0115 0.0118 0.0118 0.0118 0.0442 0.0918 0.0589 0.1345 0.0207 0.0263 
S02: 0.0067 0.0087 0.0114 0.0095 0.0167 0.0008 0.0016 0.0037 0.0033 0.0081 
NH3 : 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

11111111# 111111111111111 

Calendar Year: 2008 
Month: July 

GZl301ine Fuel Sulfur Content: 30. ppm 

Diesel Fuel SuI fur Content: 4. ppm 


Particle Size Cutoff: 2.50 Microns 

Reformulated Gas: Yes 

Vehicle Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LODT HDDV Me All Veh 
GVWR: <6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0038 0.0039 0.0039 0.0039 0.0352 0.0142 0.0047 
ECARBON: O. a658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

S04 : 0.0002 0.0005 0.0005 O. 0005 0.0018 0.0000 0.0001 O. 000 3 0.0001 O. 0004 

Total Exhaust PM: 0.0040 0.0044 0.0044 0.0044 0.0370 0.0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 0.0053 0.0053 O. 0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.006h 0.0010 0.0025 


Total PH: 0.0114 0.0117 0.0117 0.0117 0.0445 0.0918 0.0589 0.1345 0.0206 0.0262 
S02 : 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3 : 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

111111#11111111111111111# 

riM Urban Freeways [., Expressways (PM2.5), ,July 2008 

File Run I, Scenario 20. 

I I 1#111111111111111#111 


Calendar Year: 2008 
Month: July 

Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 2.50 Microns 

Reformulated Gas: Yes 


Vehicle Type: LOGV LDGT12 LDGT34 LDGT BDGV LDDV LOOT HDDV Me All Veh 
GVWR: <6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1. 0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 


GASPM: 0.0038 0.0039 0.0039 0.0039 0.0352 0.0142 0.0047 
ECARBON: 0.0658 0.0211 0.0812 O. 008 7 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

S04 : 0.0002 0.0005 0.0005 0.0005 0.0018 0.0000 0.0001 0.0003 0.0001 0.0004 

Total Exhaust PM: 0.0040 0.0044 0.0044 0.0044 0.0370 0.0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.00S3 0.0053 0.0053 0.0053 0.0053 0.0053 

Ti re: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Total PM: 0.0114 0.0117 0.011 7 0.0117 0.0445 0.0918 0.0589 0.1345 0.0206 0.0262 

502 : 0.0068 0.0088 0.011 c, 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1005 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

HHIIII## 11111111#111#11 

liM Urban 

II 

Arterial - Other (PM2.5), July 2008 

File 
 21. 

I I # 
 11111111111### 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 2.50 Microns 

Reformulated Gas: Yes 


Vehicle Type: LDGV LDGT12 LOGT34 LDGT BDGV LODV LOOT BODV MC All Veh 
GVWR: <6000 >6000 (All) 

\It-1T Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1.0000 

Composi te Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 O. 0000 0.0000 O. 0000 0.0000 


GASPM: 0.0037 0.0039 0.0039 0.0039 0.0353 0.0142 0.0047 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

S04: 0.0003 0.0005 0.0005 0.0005 0.0016 0.0000 0.0001 0.0003 0.0001 0.0005 

Total Exhaust PM: 0.0041 0.0044 0.0044 0.0044 0.0369 0.0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 O. 0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Total PM: 0.0114 0.0118 0.0117 0.0117 0.0444 0.0918 0.0589 0.1345 0.0206 0.0262 
S02: 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3: 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

*111###11#1111111111111 
* 	 riM Urban Minor Arterial (PM2. 5) I July 2008 

File Run 1, Scenario 22. 
# # # #1#11111111111111111# 
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-- ---- -- --- -- - - - - -- - ------------- ----- ----- - - - - - - - - - -- ---- - - -- - - - --------- - ------- -- - -- - --- -- -- - -- - - --- --- - -- - --- ------

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. ppm 


Particle Size Cutoff: 2.50 Microns 

Reformulated Gas: Yes 


Vehicle LOGV LDGT12 LOGT34 LOGT HOGV LDDV LDDT HODV MC All Veh 
<6000 >6000 IAll) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.0048 1.0000 

Composite Emission Factors Ig/mi) , 

Lead: 0.0000 0.0000 0.0000 0.0000 O. 0000 0.0000 0.0000 


GASPM: 0.0037 0.0039 0.0039 0.0039 0.0353 0.0142 0.0047 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

504, 0.0003 0.0005 0.0005 0.0005 0.0016 0.0000 0.0001 0.0003 0.0001 0.0005 

Total Exhaust PM: 0.0041 0.0044 0.0044 0.0044 0.0369 0.0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 O. 0020 0.0020 0.0066 0.0010 0.0025 


Total PM; 0.0114 0.0118 0.0117 0.011 7 0.0444 0.0918 0.0589 0.1345 0.0206 0.0262 
S02, 0.0068 0.0088 0.0115 0.0096 0.0166 0.0008 0.0016 0.0037 0.0033 0.0082 
NH3, 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

*#################### 
* 11M Urban Collector fPM2.S), July 2008 
* File 13, Run 1, Scenario 23. 
*######################### 

Calendar Year: 2008 

Month; July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. 


Particle Size Cutoff; 2.50 

Reformulated Gas: Yes 


Vehicle LDGV LDGT12 LOGT34 LDGT HDGV LDDV LODT HDDV HC All Veh 
<6000 >6000 (F.ll) 

VMT Distribution: 0.3626 0.3400 0.1439 0.0392 0.0004 0.0022 0.1069 0.00-18 1.0000 

Composite Emission Factors (g/mi) : 

Lead: 0.0000 0.0000 0.0000 O.OOUO O.OOOli 0.0000 0.0000 


GASPM; 0.0037 0.0039 0.0038 0.0039 0.0354 0.0142 o.oo·n 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON: 0.0186 0.0304 0.0412 0.0045 

S04 : 0.0004 0.0006 0.0006 0.0006 0.0014 0.0000 0.0001 0.Oll03 0.0001 0.0005 

Total Exhaust PM: 0.0041 0.0045 0.0044 0.0044 0.0368 0.0845 0.0516 0.1226 0.0143 0.0184 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Total PM: 0.0114 0.0118 0.0117 0.0118 0.0443 0.0918 0.0589 0.1345 0.0207 0.0262 
S02, 0.0068 0.0087 0.0115 0.0096 0.0167 0.0008 0.0016 0.0037 0.0033 0.0081 
NH3, 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 

*################## 
* 11M Urban Local (PM2. 5), July 2008 
* File 13, Run 1, Scenario 24. 
*######################### 

Calendar Year: 2008 

Month: July 


Gasoline Fuel Sulfur Content: 30. ppm 

Diesel Fuel Sulfur Content: 4. 


Particle Size Cutoff: 2.50 

Reformulated Gas: Yes 


Vehicle LOGV LOGT12 LDGT 3 4 LOGT HOGV LDDV LDDT HDDV HC All Veh 
< 6000 >6000 (All) 

VMT Distribution: 0.3626 0.3400 0.1439 o.0392 0.0004 0.0022 0.1069 o . 0048 1.0000 

Composi te Emission Factors (g/mi) , 

Lead: 0.0000 0.0000 O.OOOU 0.0000 0.0000 lI.OOOO 0.0000 


GJl.SPM; 0.0036 0.0039 0.0038 0.00]9 0.0354 0.0142 o . 0046 
ECARBON: 0.0658 0.0211 0.0812 0.0087 
OCARBON; 0.0186 0.0304 0.0412 0.0045 

S04, 0.0005 0.0006 0.0006 0.0006 0.0012 0.0000 0.0001 0.0003 0.0002 0.0006 

Total Exhaust PM: 0.0042 0.0045 0.0044 0.0045 0.0367 0.0845 0.0516 0.1226 0.0144 0.01B4 


Brake: 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 0.0053 

Tire: 0.0020 0.0020 0.0020 0.0020 0.0022 0.0020 0.0020 0.0066 0.0010 0.0025 


Total PM; 0.0115 0.0118 0.0118 0.0118 0.0442 0.0918 0.0589 0.1345 0.0207 0.0263 
502, 0.0067 0.0087 0.0114 0.0095 0.0167 0.0008 0.0016 0.0037 0.0033 0.0081 
NH3, 0.1017 0.1009 0.1008 0.1009 0.0451 0.0068 0.0068 0.0270 0.0113 0.0904 
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Table A5--3. MOBILE6.2 Emission Factors for Maricopa County (by month, in glmi) 

January 2008 (Weighted by 91.6% ofl/M and 8.4% of Non-11M) 
Facility Type PoUutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 

PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.192 0.037 

Rural Principal 
Arterial- Interstate 

PM2.S 
NOx 
SOx 

0.011 
0.635 
0.007 

0.012 
0.978 
0.009 

0.012 
1.092 
0.012 

0.049 
2.588 
0.017 

0.096 
0.850 
0.003 

0.065 
0.806 
0.006 

0.153 
8.196 
0.014 

0.021 
1.930 
0.003 

NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PMiO 0.025 0.025 0.025 0.067 0.116 0.083 0.192 0.037 

Rural Principal 
Arterial- Other 

PM2.5 
NOx 
SOx 

0.011 
0.586 
0.007 

0.012 
0.915 
0.009 

0.012 
1.029 
0.012 

0.049 
2.338 
0.017 

0.096 
0.670 
0.003 

0.065 
0.633 
0.006 

0.153 
5.959 
0.014 

0.021 
1.660 
0.003 

NH3 0.102 0.101 0.1 01 0.045 0.007 0.007 0.027 0.011 
PMiO 0.025 0.025 0.025 0.067 0.116 0.083 0.192 0.037 

Rural Minor 
Arterial 

PM2.5 
NOx 
SOx 

0.011 
0.586 
0.007 

0.012 
0.915 
0.009 

0.012 
1.029 
0.012 

0.049 
2.338 
0.017 

0.096 
0.670 
0.003 

0.065 
0.633 
0.006 

0.153 
5.959 
0.014 

0.021 
1.660 
0.003 

NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.192 0.037 

Rural Major 
CoUector 

PM2.5 
NOx 
SOx 

0.011 
0.588 
0.007 

0.012 
0.918 
0.009 

0.012 
1.033 
0.012 

0.048 
2.198 
0.017 

0.096 
0.665 
0.003 

0.065 
0.627 
0.006 

0.153 
5.911 
0.014 

0.021 
1.580 
0.003 

NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PMJO 0.025 0.025 0.025 0.067 0.116 0.083 0.192 0.037 

Rural Minor 
CoUector 

PM2.5 

NOx 
SOx 

0.011 
0.588 
0.007 

0.012 
0.918 
0.009 

0.012 
1.033 
0.012 

0.048 
2.198 
0.017 

0.096 
0.665 
0.003 

0.065 
0.627 
0.006 

0.153 
5.911 
0.014 

0.021 
1.580 
0.003 

NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PMiO 0.025 0.025 0.025 0.066 0.116 0.083 0.192 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.153 0.021 

Rural Local NOx 0.561 0.888 1.005 1.889 0.883 0.838 7.391 1.320 
SOx 0.007 0.009 0.011 0.017 0.003 0.006 0.014 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM iO 0.025 0.025 0.025 0.067 0.116 0.083 0.192 0.037 

Urban Principal 
Arterial- Interstate 

PM2.5 
NOx 
SOx 

0.011 
0.614 
0.007 

0.012 
0.950 
0.009 

0.012 
1.064 
0.012 

0.049 
2.452 
O.oJ7 

0.096 
0.719 
0.003 

0.065 
0.680 
0.006 

0.153 
7.025 
0.014 

0.021 
1.710 
0.003 

NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM iO 0.025 0.025 0.025 0.067 0.116 0.083 0.192 0.037 

Urban Freeway & 
Expressway 

PM2.5 
NOx 
SOx 

0.01l 
0.614 
0.007 

0.012 
0.950 
0.009 

0.012 
1.064 
0.012 

0.049 
2.452 
0.017 

0.096 
0.719 
0.003 

0.065 
0.680 
0.006 

0.153 
7.025 
0.014 

0.021 
1.710 
0.003 

NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PMiO 0.025 0.025 0.025 0.067 0.116 0.083 0.192 0.037 

Urban Principal 
Arterial- Other 

PM2.5 
NOx 
SOx 

O.oJI 
0.588 
0.007 

0.012 
0.919 
0.009 

0.012 
1.034 
0.012 

0.048 
2.194 
0.017 

0.096 
0.665 
0.003 

0.065 
0.628 
0.006 

0.153 
5.913 
0.014 

0.021 
1.580 
0.003 

NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.1l6 0.083 0.192 0.037 

Urban Minor 
Arterial 

PM2.5 
NOx 
SOx 

0.011 
0.588 
0.007 

0.012 
0.919 
0.009 

0.012 
1.034 
0.012 

0.048 
2.194 
0.017 

0.096 
0.665 
0.003 

0.065 
0.628 
0.006 

0.153 
5.913 
0.014 

0.021 
1.580 
0.003 

NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.066 0.116 0.083 0.192 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.153 0.021 

Urban CoUector NOx 0.616 0.959 1.077 2.092 0.701 0.662 6.233 1.480 
SOx 0.007 0.009 0.012 0.017 0.003 0.006 0.014 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.066 0.1l6 0.083 0.192 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.153 0.021 

Urban Local NOx 0.561 0.888 1.005 1.889 0.883 0.838 7.39\ 1.320 
SOx 0.007 0.009 0.011 0.017 0.003 0.006 0.014 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.oJI 
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February 2008 (Weighted by 91.6% ofIlM and 8.4% of Non-11M) 
Facility TyPe 

Rural Principal 
Arterial - Interstate 

Rural Principal 
Arterial - Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial- Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM10 0.025 0.025 0.025 0.067 0.1l6 0.083 0.191 0.037 
PM2.5 0.01l 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.610 0.939 1.048 2.581 0.850 0.806 8.196 1.860 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.1l6 0.083 0.191 0.037 
PM2.5 0.01l 0.012 0.012 0.049 0.096 0.065 0.152 0.021 

0.563 0.877 0.986 2.332 0.670 0.633 5.959 1.600 
0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 

PM,o 0.025 0.025 0.025 0.067 0.1l6 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.563 0.877 0.986 2.332 0.670 0.633 5.959 1.600 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.01l 
PM 10 0.025 0.025 0.025 0.067 0.1l6 0.083 0.191 0.037 
PM z.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.564 0.880 0.990 2.193 0.665 0.627 5.911 1.520 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 O.lOI 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.1l6 0.083 0.191 0.037 
PM2.5 0.01l 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.564 0.880 0.990 2.193 0.665 0.627 5.911 1.520 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.D25 0.025 0.066 0.1l6 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.538 0.850 0.962 1.884 0.883 0.838 7.391 1.270 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PMz.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.590 0.911 1.021 2.446 0.719 0.680 7.025 1.650 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.1l6 0.083 0.191 0.037 
PMZ.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.590 0.911 1.021 2.446 0.719 0.680 7.025 1.650 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 O.oJI 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.565 0.880 0.991 2.189 0.665 0.628 5.913 1.520 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.1l6 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.565 0.880 0.991 2.189 0.665 0.628 5.913 1.520 
SOx 0.007 0.009 0.012 O.oJ7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.590 0.918 1.032 2.086 0.701 0.662 6.233 1.430 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PMJO 0.Q25 0.025 0.025 0.066 0.1l6 0.083 0.191 0.037 
PMz.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.538 0.850 0.962 1.884 0.883 0.838 7.391 1.270 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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March 2008 (Weighted by 91.6% ofIlM and 8.4% of Non-11M) 
Facility Type 

Rural Principal 
Arterial - Interstate 

Rural Principal 
Arterial - Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial- Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.609 0.926 1.033 2.543 0.850 0.806 8.196 1.820 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.1 01 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.567 0.868 0.976 2.298 0.670 0.633 5.959 1.570 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 O.ot1 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.567 0.868 0.976 2.298 0.670 0.633 5.959 1.570 
SOx 0.007 0.009 0.012 O.ot7 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM]o 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 O.ot1 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.571 0.873 0.983 2.160 0.665 0.627 5.911 1.490 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.ot1 
PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.571 0.873 0.983 2.160 0.665 0.627 5.911 1.490 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.555 0.849 0.961 1.856 0.883 0.838 7.391 1.250 
SOx 0.007 0.009 0.011 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 O.ot1 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.591 0.901 1.008 2.410 0.719 0.680 7.025 1.620 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.591 0.901 1.008 2.410 0.719 0.680 7.025 1.620 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.572 0.873 0.983 2.156 0.665 0.628 5.913 1.490 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PMIO 0.025 0.Q25 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.572 0.873 0.983 2.156 0.665 0.628 5.913 1.490 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.Q25 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.600 0.911 1.025 2.056 0.701 0.662 6.233 1.400 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.555 0.849 0.961 1.856 0.883 0.838 7.391 1.250 
SOx 0.007 0.009 0.011 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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April 2008 (Weighted by 91.6% ofIlM and 8.4% of Non-11M) 
Facility Type 

Rural Principal 
Arterial - Interstate 

Rural Principal 
Arterial - Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial - Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.608 0.945 0.969 2.316 0.820 0.736 7.524 1.740 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.1 01 0.101 0.045 0.007 0.007 0.027 O.QJI 
PM 10 0.025 0.Q25 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NO, 0.573 0.892 0.920 2.093 0.646 0.578 5.494 1.500 
SOx 0.007 0.009 0.012 0.QJ7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM,o 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.573 0.892 0.920 2.093 0.646 0.578 5.494 1.500 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.Q25 0.025 0.025 0.062 0.1l2 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NO, 0.582 0.897 0.927 1.968 0.641 0.573 5.450 1.420 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.1l2 0.077 0.172 0.037 
PM2.5 O.QJI 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NO, 0.582 0.897 0.927 1.968 0.641 0.573 5.450 1.420 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.Q25 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.580 0.882 0.915 1.691 0.852 0.765 6.851 1.190 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.QJI 
PM,o 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 O.QJI 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.593 0.922 0.948 2.195 0.693 0.621 6.440 1.540 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.QJI 
PM ,o 0.Q25 0.Q25 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NO, 0.593 0.922 0.948 2.195 0.693 0.621 6.440 1.540 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.Q25 0.062 0.112 0.077 0.172 0.037 
PM2.5 O.QJI 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.582 0.898 0.928 1.964 0.641 0.573 5.452 1.420 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.01l 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.582 0.898 0.928 1.964 0.641 0.573 5.452 1.420 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH) 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.1l2 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NO, 0.614 0.939 0.968 1.872 0.676 0.605 5.748 1.340 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NO, 0.580 0.882 0.915 1.691 0.852 0.765 6.851 1.190 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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May 2008 (Weighted by 91.6% ofllM and 8.4% of Non-11M) 
Facility TyPe 

Rural Principal 
Arterial- Interstate 

Rural Principal 
Arterial- Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial - Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM 10 0.025 0.025 0.D25 0.062 0.1l2 0.077 0.172 0.037 
PM2.5 0.01l 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NO, 0.584 0.903 0.925 2.344 0.820 0.736 7.524 1.610 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NO, 0.553 0.851 0.877 2.118 0.646 0.578 5.494 1.390 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.01l 
PM 10 0.D25 0.025 0.025 0.062 0.1l2 0.077 0.172 0.037 
PM2.5 0.D11 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.553 0.851 0.877 2.118 0.646 0.578 5.494 1.390 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.D25 0.025 0.025 0.062 0.1l2 0.077 0.172 0.037 
PM2 5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NO, 0.564 0.858 0.885 1.991 0.641 0.573 5.450 1.320 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.D25 0.062 0.1l2 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.564 0.858 0.885 1.991 0.641 0.573 5.450 1.320 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PMJO 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.570 0.845 0.876 1.711 0.852 0.765 6.851 1.100 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM]o 0.D25 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.571 0.880 0.904 2.221 0.693 0.621 6.440 1.430 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.01l 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.571 0.880 0.904 2.221 0.693 0.621 6.440 1.430 
SOx 0.007 0.009 0.012 0.D17 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.01l 
PM]o 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.565 0.858 0.885 1.987 0.641 0.573 5.452 1.310 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.565 0.858 0.885 1.987 0.641 0.573 5.452 1.310 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.D25 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.599 0.898 0.927 1.895 0.676 0.605 5.748 1.240 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.570 0.845 0.876 1.711 0.852 0.765 6.851 1.100 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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June 2008 (Weighted by 91.6% ofIlM and 8.4% of Non-11M) 
Facility TyPe 

Rural Principal 
Arterial- Interstate 

Rural Principal 
Arterial- Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial- Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LOGV LOGT12 LOGT34 HDGV LOOV LOOT HDOV MC 
PM]o 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.636 0.953 0.976 2.309 0.820 0.736 7.524 1.400 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.612 0.902 0.930 2.086 0.646 0.578 5.494 1.210 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.1 01 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.612 0.902 0.930 2.086 0.646 0.578 5.494 1.210 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 O.oJ1 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.631 0.912 0.942 1.961 0.641 0.573 5.450 1.150 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.631 0.912 0.942 1.961 0.641 0.573 5.450 1.150 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.663 0.911 0.945 1.685 0.852 0.765 6.851 0.960 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.625 0.931 0.957 2.188 0.693 0.621 6.440 1.240 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.625 0.931 0.957 2.188 0.693 0.621 6.440 1.240 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.oJI 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.632 0.913 0.943 1.957 0.641 0.573 5.452 1.140 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.632 0.913 0.943 1.957 0.641 0.573 5.452 1.140 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.677 0.959 0.989 1.866 0.676 0.605 5.748 1.080 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.663 0.911 0.945 1.685 0.852 0.765 6.851 0.960 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.005 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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July 2008 (Weighted by 91.6% ofllM and 8.4% of Non-11M) 
Facility TyPe 

Rural Principal 
Arterial- Interstate 

Rural Principal 
Arterial - Otber 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial- Otber 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGTl2 LDGT34 HDGV LDDV LDDT HDDV MC 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.560 0.832 0.852 2.309 0.820 0.736 7.524 1.180 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.539 0.784 0.809 2.086 0.646 0.578 5.494 1.020 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.539 0.784 0.809 2.086 0.646 0.578 5.494 1.020 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 O.oI1 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.557 0.793 0.819 1.961 0.641 0.573 5.450 0.970 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 O.oIl 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.557 0.793 0.819 1.961 0.641 0.573 5.450 0.970 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.590 0.791 0.821 1.685 0.852 0.765 6.851 0.820 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.551 0.811 0.834 2.188 0.693 0.621 6.440 1.050 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 O.oI1 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.551 0.811 0.834 2.188 0.693 0.621 6.440 1.050 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.558 0.794 0.820 1.957 0.641 0.573 5.452 0.970 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.558 0.794 0.820 1.957 0.641 0.573 5.452 0.970 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.602 0.836 0.863 1.866 0.676 0.605 5.748 0.910 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.590 0.791 0.821 1.685 0.852 0.765 6.851 0.820 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.004 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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August 2008 (Weighted by 91.6% ofIIM and 8.4% of Non-11M) 
Facility TyPe 

Rural Principal 
Arterial- Interstate 

Rural Principal 
Arterial - Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial - Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.547 0.813 0.833 2.307 0.820 0.736 7.524 1.170 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.525 0.764 0.789 2.084 0.646 0.578 5.494 1.020 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM,o 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.525 0.764 0.789 2.084 0.646 0.578 5.494 1.020 
SOx 0.007 0.009 0.012 O.oJ7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM,o 0.025 0.025 0.Q25 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.543 0.774 0.799 1.959 0.641 0.573 5.450 0.960 
SOx 0.007 0.009 0.012 O.oJ7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NO, 0.543 0.774 0.799 1.959 0.641 0.573 5.450 0.960 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM IO 0.025 0.025 0.Q25 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.574 0.771 0.801 1.684 0.852 0.765 6.851 0.810 
SO, 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM,o 0.Q25 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NO, 0.538 0.792 0.814 2.186 0.693 0.621 6.440 1.050 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NO, 0.538 0.792 0.814 2.186 0.693 0.621 6.440 1.050 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.oJI 
PM 10 0.025 0.Q25 0.Q25 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.544 0.775 0.800 1.956 0.641 0.573 5.452 0.960 
SO, 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.oJI 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.544 0.775 0.800 1.956 0.641 0.573 5.452 0.960 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.587 0.816 0.842 1.864 0.676 0.605 5.748 0.910 
SO, 0.007 0.009 0.012 O.oJ7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM,o 0.Q25 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NO, 0.574 0.771 0.801 1.684 0.852 0.765 6.851 0.810 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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September 2008 (Weighted by 91.6% ofllM and 8.4% of Non-11M) 
Facility TyPe 

Rural Principal 
Arterial - Jnterstate 

Rural Principal 
Arterial- Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial - Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.582 0.874 0.895 2.304 0.820 0.736 7.524 1.340 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.1 01 0.045 0.007 0.007 0.027 O.ot1 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 O.otl 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.558 0.824 0.850 2.082 0.646 0.578 5.494 1.150 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.558 0.824 0.850 2.082 0.646 0.578 5.494 1.150 
SOx 0.007 0.009 0.012 O.ot7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.575 0.833 0.860 1.957 0.641 0.573 5.450 1.100 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.575 0.833 0.860 1.957 0.641 0.573 5.450 1.100 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.600 0.828 0.859 1.682 0.852 0.765 6.851 0.920 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.571 0.852 0.876 2.183 0.693 0.621 6.440 1.190 
SOx 0.007 0.009 0.012 O.ot7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM25 0.011 0.012 0.012 0.045 0.092 0.059 0.135 0.021 
NOx 0.571 0.852 0.876 2.183 0.693 0.621 6.440 1.190 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.576 0.834 0.860 1.953 0.641 0.573 5.452 1.090 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.576 0.834 0.860 1.953 0.641 0.573 5.452 1.090 
SOx 0.007 0.009 0.012 O.ot7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM25 0.011 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.617 0.877 0.903 1.862 0.676 0.605 5.748 1.030 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.1 01 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.062 0.112 0.077 0.172 0.037 
PM2.5 0.012 0.012 0.012 0.044 0.092 0.059 0.135 0.021 
NOx 0.600 0.828 0.859 1.682 0.852 0.765 6.851 0.920 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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October 2008 (Weighted by 91.6% ofIlM and 8.4% of Non-11M) 
Facility TyPe 

Rural Principal 
Arterial - Interstate 

Rural Principal 
Arterial - Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial- Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM 10 0.D25 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.605 0.900 1.005 2.556 0.850 0.806 8.196 1.630 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.571 0.847 0.953 2.309 0.670 0.633 5.959 1.410 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.571 0.847 0.953 2.309 0.670 0.633 5.959 1.410 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.582 0.854 0.961 2.171 0.665 0.627 5.911 1.330 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM25 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.582 0.854 0.961 2.171 0.665 0.627 5.911 1.330 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM25 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.586 0.839 0.950 1.866 0.883 0.838 7.391 1.120 
SOx 0.007 0.009 om I 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PMlO 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.590 0.877 0.983 2.422 0.719 0.680 7.025 1.450 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.590 0.877 0.983 2.422 0.719 0.680 7.025 1.450 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM to 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.582 0.854 0.962 2.167 0.665 0.628 5.913 1.330 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.582 0.854 0.962 2.167 0.665 0.628 5.913 1.330 
SOx 0.007 0.009 0.012 Om7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.617 0.895 1.007 2.066 0.701 0.662 6.233 1.250 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.586 0.839 0.950 1.866 0.883 0.838 7.391 1.120 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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November 2008 (Weighted by 91.6% of 11M and 8.4% of Non-11M) 
Facility Type 

Rural Principal 
Arterial- Interstate 

Rural Principal 
Arterial- Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial- Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.590 0.898 1.002 2.542 0.850 0.806 8.196 1.770 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.Q25 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.548 0.840 0.945 2.297 0.670 0.633 5.959 1.530 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.548 0.840 0.945 2.297 0.670 0.633 5.959 1.530 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM]o 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.D11 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.552 0.844 0.950 2.159 0.665 0.627 5.911 1.450 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.552 0.844 0.950 2.159 0.665 0.627 5.911 1.450 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NHJ 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.Q25 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.534 0.819 0.928 1.855 0.883 0.838 7.391 1.210 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.oII 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.572 0.872 0.978 2.409 0.719 0.680 7.025 1.570 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NO, 0.572 0.872 0.978 2.409 0.719 0.680 7.025 1.570 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.552 0.845 0.951 2.155 0.665 0.628 5.913 1.450 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM]o 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.552 0.845 0.951 2.155 0.665 0.628 5.913 1.450 
SOx 0.007 0.009 0.012 O.oI7 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.579 0.882 0.993 2.055 0.701 0.662 6.233 1.360 
SOx 0.007 0.009 0.012 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.Q25 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.534 0.819 0.928 1.855 0.883 0.838 7.391 1.210 
SOx 0.007 0.009 0.011 0.017 0.001 0.002 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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December 2008 (Weighted by 91.6% ofllM and 8.4% of Non-11M) 
Facility TyPe 

Rural Principal 
Arterial - Interstate 

Rural Principal 
Arterial - Other 

Rural Minor 
Arterial 

Rural Major 
Collector 

Rural Minor 
Collector 

Rural Local 

Urban Principal 
Arterial- Interstate 

Urban Freeway & 
Expressway 

Urban Principal 
Arterial - Other 

Urban Minor 
Arterial 

Urban Collector 

Urban Local 

Pollutant LDGV LDGT12 LDGT34 HDGV LDDV LDDT HDDV MC 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 O.oJ I 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.623 0.959 1.070 2.592 0.850 0.806 8.196 1.890 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.575 0.897 1.008 2.342 0.670 0.633 5.959 1.630 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.575 0.897 1.008 2.342 0.670 0.633 5.959 1.630 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.576 0.899 1.012 2.202 0.665 0.627 5.911 1.550 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.oJI 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.576 0.899 1.012 2.202 0.665 0.627 5.911 1.550 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.550 0.869 0.984 1.892 0.883 0.838 7.391 1.300 
SOx 0.007 0.009 0.011 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NOx 0.602 0.931 1.043 2.457 0.719 0.680 7.025 1.680 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.049 0.096 0.065 0.152 0.021 
NO, 0.602 0.931 1.043 2.457 0.719 0.680 7.025 1.680 
SOx 0.007 0.009 0.012 O.oJ7 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.oJI 
PM10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 O.oJI 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.577 0.900 1.013 2.198 0.665 0.628 5.913 1.550 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM 10 0.025 0.025 0.025 0.067 0.116 0.083 0.191 0.037 
PM2.5 0.011 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.577 0.900 1.013 2.198 0.665 0.628 5.913 1.550 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 O.oJI 
PM 10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.603 0.938 1.055 2.095 0.701 0.662 6.233 1.450 
SOx 0.007 0.009 0.012 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
PM10 0.025 0.025 0.025 0.066 0.116 0.083 0.191 0.037 
PM2.5 0.012 0.012 0.012 0.048 0.096 0.065 0.152 0.021 
NOx 0.550 0.869 0.984 1.892 0.883 0.838 7.391 1.300 
SOx 0.007 0.009 0.011 0.017 0.001 0.003 0.006 0.003 
NH3 0.102 0.101 0.101 0.045 0.007 0.007 0.027 0.011 
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