
 

  

 
 
 
 

AGENDA: 
PCAPCD Board of Directors Meeting  
Thursday, February 13, 2014 at 2:30 PM 
Placer County Board of Supervisors' Chambers 
175 Fulweiler Avenue, Auburn, California 
 

________________________________________________________________________________ 
 
Call to Order  
 
Flag Salute  
 
Roll Call / Determination of a Quorum  
 
Approval of Minutes: October 10, 2013, Regular Board Meeting 
 
Public Comment: Any person desiring to address the Board on any item not

 

 on the agenda 
may do so at this time. No action will be taken on any issue not currently on the agenda. 

Consent: Items 1, 2, 3 and 4 
 
These items are expected to be routine and non-controversial. The Board will act upon these items at one time 
without discussion. Any Board member, Staff member, or interested citizen may request that an item be 
removed from the consent calendar for discussion. 
 
1. Reappointment of Hearing Board Members. Reappoint current Hearing Board members, 

Mr. Timothy Woodall as the representative of the legal profession, and Ms. Diane 
Przepiorski, as the Public at Large representative, to the Placer County APCD Hearing 
Board. The current terms of office for Mr. Woodall and Ms. Przepiorski will end February 
28, 2014. 
 

2. Authorization to execute MOU with Butte County Air Quality Management District for 
administration of Truck Improvement/Modernization Benefitting Emission Reductions 
(TIMBER) funds. Adopt Resolution #14-06 authorizing the APCO to negotiate, sign, and 
amend as necessary, a multi-year Memorandum of Understanding (MOU) with Butte County 
Air Quality Management District (BCAQMD) to administer state TIMBER funds on the 
District’s behalf. 

 
3. Authorization to use Air Quality Mitigation Funds for 2014 Clean Air Grant Program. 

Adopt Budget Revision #14-01, thereby authorizing the APCO to use the available funds in 
the Mitigation Fund for the 2014 Clean Air Grant program (CAG). 

  
4. Approval of the 2014 Reasonable Available Control Technology State Implementation 

Plan (RACT SIP) Analysis and Negative Declaration. Adopt Resolution #14-01, thereby 
approving the 2014 RACT SIP Analysis Staff Report, dated February 2014; and Adopt 
Resolution #14-02, thereby approving a Negative Declaration for sixteen (16) source 
categories. 
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Public Hearing/Action: Items 5 and 6 
 
5. Approval of PM2.5 Implementation/Maintenance Plan and Re-Designation request for 

the Sacramento PM2.5 Nonattainment Area. Conduct a public hearing regarding the 
proposed PM2.5 Implementation/Maintenance Plan and Re-Designation Request for the 
Sacramento Nonattainment Area (Plan); and Adopt Resolution #14-05, thereby approving 
Plan and Errata Sheet. 
 

6. Adoption of Amended Rule 247, Natural Gas-Fired Water Heaters, Small Boilers, and 
Process Heaters.  Conduct a Public Hearing regarding the approval of amended Rule 247, 
Natural Gas-Fired Water Heaters, Small Boilers, and Process Heaters; and Adopt Resolution 
#14-03, thereby approving amended Rule 247 and the findings in the Staff Report. 

 
Action: Item 7 
 
7. Authorize District-County Memorandum of Understanding. Adopt Resolution #14-04, 

thereby authorizing the Chair to sign the Memorandum of Understanding (MOU) which 
formalizes the relationship between the Placer County Air Pollution Control District and the 
County of Placer. 

 
Information: Item 8 
 
8. 2014 Regulatory Measures List.  As required by statute, the District has published a list of 

regulatory measures that may be considered for adoption in calendar year 2014.  
 
Air Pollution Control Officer Report  

 
a. 2014 CAG outreach and schedule 
b. Spirit of Blodgett video 
c. Cap-to-Cap update/expense reimbursement direction 
d. Fiscal update 

 
Adjournment 
 
Next Regularly Scheduled Board Meeting: April 10, 2014, at 2:30 PM 
 
Opportunity is provided for the members of the public to address the Board on items of interest to the public, which are within the jurisdiction of 
the Board. A member of the public wanting to comment upon an agenda item that is not a Public Hearing item should submit their name and 
identify the item to the Clerk of the Board. 
Placer County Air Pollution Control District is committed to ensuring that persons with disabilities are provided the resources to participate fully 
in its public meetings. If you require disability-related modifications or accommodations, please contact the Clerk of the Board. All requests must 
be in writing and must be received by the Clerk five business days prior to the scheduled meeting for which you are requesting accommodation. 
Requests received after such time will be accommodated only if time permits. 
District Office Telephone – (530) 745-2330 



Placer County Air Pollution Control District 
 

Minutes of the Thursday, October 10, 2013 Meeting  
of the Board of Directors 

 
 

The Board of Directors of the Placer County Air Pollution Control District met in session at 2:30 
PM, Thursday, October 10, 2013, at the Placer County Board of Supervisors’ Chambers, 175 
Fulweiler Avenue, Auburn, California.  
 
Representing the District were: Tom Christofk, Air Pollution Control Officer; Todd Nishikawa, 
Deputy Air Pollution Control Officer; A.J. Nunez, Administrative Services Officer; Bruce 
Springsteen, Compliance and Engineering Manager; Don Duffy, Associate Engineer; Yu-Shuo 
Chang, Planning and Monitoring Manager; Ann Hobbs, Air Specialist; and Margie Koltun, Clerk 
of the Board. 
 
The meeting was called to order by Chairperson Jennifer Montgomery. Roll call was taken by 
the Clerk of the Board with the following members in attendance: Mike Holmes, Miguel 
Ucovich, Robert Weygandt, Stan Nader, Jim Holmes, Diana Ruslin, Carol Garcia and Jennifer 
Montgomery. Donna Barkle was absent. A quorum was established.  
 
Approval of Minutes: August 8, 2013, Regularly Scheduled Meeting. 
 
Motion to approve: M. Holmes/ J. Holmes/Unanimous  
 
Public Comment: No public comment.  
 
Consent: 
 
Item 1: Adoption of PCAPCD Records Retention Policy:  
 
The Board considered the proposed PCAPCD Records Retention Policy and adopted Resolution 
#13-16, thereby approving the new policy. 
 
Motion to approve consent item: Nader/J. Holmes/Unanimous 
 
Public Hearing/Action Items: 
 
Item 2: Adoption of Amended Rule 604, Source Test Observation and Report Evaluation, a 
Cost-Recovery Fee Rule: 
 
Mr. Nishikawa gave this presentation. He said that this rule was first adopted in May of 1977 to 
help recover the costs to the District for source test observations that some permit holders are 
required to conduct. The fee has only been increased once in the last 30 years and is currently set 
at $220 per test event. The fee is often inadequate to recover the cost of some test observations. 
Rather than continue with a flat fee, staff are proposing to set the rate based on the District’s 
general time and materials labor rate which is currently $103.73 per hour. This proposed fee is 
lower than the average charged by the five neighboring air districts. 



PCAPCD Board of Directors Meeting Minutes 
October 10, 2013 
Page 2 of 3 
 
 
Mr. Nishikawa went on to explain the details of why testing is required and why District staff 
needs to observe the testing which is typically performed by certified vendors. He said that the 
fee would be charged for every hour, or portion of an hour, rounded up to the next whole hour 
for observation and evaluation. The fee will also contain an annual CPI adjustment.  
 
Chairperson Montgomery opened the public hearing. Director Ucovich had some questions 
regarding the source tests and who performed them which were answered by Mr. Nishikawa. No 
one came forward from the public. Chairperson Montgomery asked the Board for a motion. 
 
Motion to approve staff recommendation: Garcia/Ruslin/Unanimous 
 
Item 3: Adoption of new Rule 247, Natural Gas-Fired Water Heaters, Boilers, and Process 
Heaters: 
 
Mr. Don Duffy gave this presentation. He provided some background on this rule which the District 
is required to adopt in order to meet a SIP commitment. He said that the District currently has two 
similar rules; Rule 246, Natural Gas-Fired Water Heaters, which deals with residential type water 
heaters less than 75,000 Btu/hr in size and Rule 231, Industrial, Institutional and Commercial 
Boilers, Steam Generators and Process Heaters, which covers emissions from larger equipment 
million Btu/hr and larger. This leaves the size range in between the two unregulated which is why 
Rule 247 is needed. 
 
Mr. Duffy described the emissions limitations proposed for this rule which will limit NOx 
emissions for new water heaters and boilers to 20 parts per million by volume. This rule will affect 
only new equipment and existing equipment will be grand-fathered in. He also explained some of 
the fiscal impacts of the rule and said that the cost-effectiveness of the rule was very good in terms 
of harvesting NOx emissions. 
 
Chairperson Montgomery asked if there was any comment from the public. Seeing none she 
brought the item back to the Board for a vote. 
 
Motion to approve staff recommendation: Ruslin/Weygandt/Unanimous 
 
Item 4: Approval of the 2012 Triennial Report 
 
Ms. Ann Hobbs gave this presentation. She said that the California Clean Air Act requires an Air 
Quality Management Plan (AQMP) to be prepared by districts that are designated as non-
attainment based on the California Ambient Air Quality Standards with progress reports required 
to be submitted every three years. Placer County is currently designated non-attainment for the 
CSAAQS ozone standard and has been submitting Triennial Reports since the AQMP was 
submitted in 1991.  
 
The report describes the historical trends in ambient air quality levels, provides information on 
the emission inventories in Placer County, summarizes the progress of emissions reductions and 
concludes with an overview of air quality planning progress from 2009 to 2011 in Placer County. 
The report shows the progress toward attaining the state ozone standard and that Placer County is 
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Agenda Date:  February 13, 2014 
 
Prepared By:  Shannon Harroun, Clerk of the Board 
 
Topic: Hearing Board Appointments. Reappoint current Legal Representative 

and Public at Large Representative positions to the Hearing Board. 
 
 
Action Requested: Reappoint current Hearing Board Member Mr. Timothy Woodall as the 

representative of the legal profession, to the Placer County APCD Hearing Board. Also 
reappoint Ms. Diane Przepiorski to the public at large position. The term of office for Mr. 
Woodall and Ms. Przepiorski will end February 28, 2017. 

 
Discussion: The current term of office for Mr. Woodall and Ms. Przepiorski will expire as of 

February 28, 2014. Mr. Woodall and Ms. Przepiorski have each indicated that they will serve at 
least another term. The reappointment of Mr. Woodall and Ms. Przepiorski is necessary to 
provide a continued ability (as required by State statute) for the District Hearing Board to hear 
petitions from the Staff, the public and permitted industry. Mr. Woodall and Ms. Przepiorski 
have provided fine service to the Hearing Board, and both are willing to continue serving. 

 
Fiscal Impact: None. 
 
Recommendation: Staff recommends the appointment of Mr. Timothy Woodall as the 

representative of the legal profession and the appointment of Ms. Diane Przepiorski as the 
representative of the public at large for the term of office indicated.  

 

 

Board Agenda Item 
 

Consent 
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Agenda Date:  February 13, 2014  
 
Prepared By:  Heather Kuklo, Air Quality Specialist 
 
Topic: MOU for the Administration of TIMBER Funds by BCAQMD on behalf 

of the PCAPCD 
 
 
Action Requested:  Adopt Resolution #14-06 (Attachment 1) authorizing the APCO to 

negotiate, sign, and amend as necessary, a multi-year Memorandum of Understanding 
(MOU) with Butte County Air Quality Management District (BCAQMD) to administer State 
TIMBER funds on the District’s behalf. 

 
Discussion: The TIMBER program (Truck Improvement/Modernization Benefitting Emission 

Reductions), which is a subset of the State’s Carl Moyer Program (Moyer), is designed to 
provide incentive funding opportunities, specifically to logging truck operators, in order to 
replace older, heavy-duty log trucks earlier than would otherwise be required by regulation.  
Fleet owners that operate log trucks may be eligible for grant funding towards the purchase 
of a replacement truck that has a 2010 or newer engine.   
 
The California Air Resources Board (CARB) is now entering into its second year of funding 
for the state-wide TIMBER Program. Over a four year time period, beginning in 2013, 
CARB has committed to dedicate a portion of Carl Moyer Program incentive funds to 
logging truck upgrades. When allocating TIMBER funds to a county, CARB takes into 
consideration the number of logging trucks registered under the logging truck compliance 
phase-in option, found in CARB’s Truck and Bus regulation. The Truck and Bus regulation 
is a regulation which affects on-road heavy-duty diesel vehicles within the State and requires 
fleet owners to register their vehicles with CARB. Based on the number of logging trucks 
registered within CARB’s database, the District’s current portion of TIMBER funds is 
approximately $67,000.  Future year amounts are yet to be determined as CARB is adjusting 
its allocation formula, however they are not expected to be significantly different.  

 
Since TIMBER funds are Moyer funds dedicated to logging truck upgrades, and since the 
Sacramento Metropolitan Air Quality Management District (SMAQMD) manages the 
District’s Moyer funds on its behalf, CARB allocated the first round of Placer’s TIMBER 
funds to SMAQMD, to be included in their program.  However, District Staff feel that the 
best option for Placer County and its logging truck operators would be to have Butte County 
Air Quality Management District (BCAQMD) administer the program on its behalf for the 
remaining three years of program funding. The BCAQMD is an air district which 
experiences similar demographics, geography, and air quality issues as the District—more so 
than SMAQMD—in regard to logging operations.  The BCAQMD is also administering its 
own TIMBER program. Therefore, District Staff believe that BCAQMD is an ideal choice 
for administering the TIMBER program for Placer County, versus SMAQMD.  
 
District Staff and BCAQMD’s management have discussed, and are now working to draft an 
MOU for BCAQMD’s administration of the TIMBER program on the District’s behalf, for 
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the three remaining years of TIMBER program funding. The goal is to have a signed MOU 
in place before CARB allocates round two of the funds, which is expected to occur around 
mid-year of 2014.  Attachment 2, Sample MOU, is a draft of an MOU between the PCAPCD 
and BCAQMD that provides a concept of what the MOU will look like. Once an MOU is 
signed by both parties, the role of the District will be to conduct outreach to logging truck 
operators within the County; to notify them of the incentive funds available should they wish 
to apply for funding; and then forward any prospective applicants onto BCAQMD.   
 
The District could opt to implement its own TIMBER program. However, the District would 
have to administer it under the guidelines of the Carl Moyer Program.  Currently, the District 
does not administer its own Carl Moyer Program because of limited staff resources, but has 
an agreement with the SMAQMD to do so. As such, the administration of a TIMBER 
program by the District would greatly impact staff resources and be cost prohibitive, 
especially given the small number of registered logging trucks within Placer County.  As a 
result, District Staff believe that the administration of the program by BCAQMD is the best 
option for the District. 

 
Fiscal Impact: There is no fiscal impact to the District by entering into an agreement with 

BCAQMD in order to implement the TIMBER program on the District’s behalf.  CARB 
would simply allocate Placer County’s portion of future TIMBER funds directly to 
BCAQMD for administration on behalf of the District. As provided by the Carl Moyer 
Program, BCAQMD may retain up to ten percent of the funds to cover their administration 
costs. 

 
Recommendation: Staff recommends adoption of Resolution #14-06, thereby authorizing the 

APCO to negotiate, sign, and amend as necessary, a multi-year MOU with BCAQMD to 
administer State TIMBER funds on the District’s behalf. 

 
Attachment(s) 1. Resolution #14-06  

2. Sample MOU



 

ATTACHMENT #1 
 

SUBJECT: 
 

Resolution #14-06 
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1                                                                                                                                                       Resolution # 14-06 
 

 

 
 
Before the Placer County 
Air Pollution Control District Board of Directors 
 
 
In the Matter Of:  Authorizing the APCO to negotiate, sign, and amend as necessary, a multi-

year MOU with BCAQMD (Butte County Air Quality Management 
District) to administer State TIMBER funds on the District’s behalf. 

 
 
The following RESOLUTION was duly passed by the Placer County Air Pollution Control 
District Board of Directors at a regular meeting held on February 13, 2014 by the following 
vote: 
 

Ayes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Noes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Abstain: Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

 
Signed and approved by me after its passage: 
 
____________________________________ Chairperson 
 
 
____________________________________ Attest: Clerk of said Board 
 
 
WHEREAS, the on-road TIMBER Program is a part of the Carl Moyer Program and is a 
streamlined voucher funding option for on-road heavy-duty log truck replacements and meets all 
the requirements of the 2011 Carl Moyer Program Fleet Modernization chapter; and 
 
WHEREAS, the California Air Resources Board (CARB) has committed a portion of the 
multidistrict Carl Moyer funds, Section 44286 of the Health and Safety Code, towards the 
TIMBER Program; and 
 
WHEREAS, CARB allows an air district to administer the program on behalf of another air 
district; and 
 

 
Board Resolution: 

 

Resolution # 14-06 



 
 
 
 
 

2                                                                                                                                                      Resolution # 14-06 
 

WHEREAS, the PCAPCD desires that BCAQMD administer Placer’s TIMBER Program so as 
to reduce overall administration costs by eliminating duplication of administration efforts already 
underway by BCAQMD. 
  
NOW THEREFORE BE IT RESOLVED, that the APCO is authorized to negotiate, sign, and 
amend as necessary, a multi-year MOU with BCAQMD (Butte County Air Quality Management 
District) to administer State TIMBER funds on the District’s behalf. 
 
BE IT FURTHER RESOLVED AND ORDERED, the APCO is authorized and directed to 
make any necessary requests to CARB to allocate Placer County’s portion of the TIMBER funds 
to the BCAQMD while the MOU is effective. 
 



 
 

ATTACHMENT #2 
 

SUBJECT: 
 

Sample MOU 



 

74

Sharroun
Text Box



PCAPCD/BCAQMD TIMBER MOU 
 

PLACER COUNTY AIR POLLUTION CONTROL DISTRICT MEMORANDUM OF UNDERSTANDING 
 

This Memorandum of Understanding (MOU) is entered into between the Placer County Air 
Pollution Control District (PCAPCD) and Butte County Air Quality Management District 
(BCAQMD), collectively referred to as the Parties. 
 
 

1.0 Recitals 
 

1.1 The on-road TIMBER Program is a part of the Carl Moyer Program and is a streamlined 
voucher funding option for on-road heavy-duty log truck replacements and meets all the 
requirements of the 2011 Carl Moyer Program Fleet Modernization chapter.  

 
1.2 The Air Resources Board (ARB) has committed a portion of the multidistrict Carl Moyer 

funds, Section 44286 of the Health and Safety Code, towards the TIMBER Program.  
 
1.3  On October 18, 2013, the California Air Resources Board (CARB) issued their TIMBER 

Guidelines.  TIMBER funds allow for voucher incentives towards the replacement of 
older on-road log trucks in order to reduce air pollution. 

1.4  The TIMBER Program allows an air district to administer the program on behalf of 
another air district. 

1.5 PCAPCD desires that BCAQMD administer Placer’s TIMBER Program so as to reduce 
overall administration costs by eliminating duplication of administration efforts already 
underway by BCAQMD. 

1.6  Resolution Number 14-06, dated February 13, 2014, authorizes the PCAPCD Air Pollution 
Control Officer (APCO), in consultation with PCAPCD’s Counsel, to execute an MOU with 
BCAQMD, agreeing to allow BCAQMD to accept the others’ TIMBER Program funds and 
administer the TIMBER Program on their behalf. 

1.7 Resolution Number XX dated XX, authorizes the BCAQMD APCO, in consultation with 
BCAQMD’s Counsel, to execute an MOU with PCAPCD, agreeing to allow BCAQMD to 
accept PCACPD TIMBER Program funds and administer the TIMBER Program on their 
behalf. 
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NOW THERFORE, in consideration of the mutual promises hereafter set forth, the 
Parties agree as follows: 

2.0 Terms and Conditions 
 
2.1 Scope of MOU 

BCAQMD will administer the TIMBER Program for PCAPCD, in accordance with the terms 
and conditions of this MOU, and as outlined in the 2011 Carl Moyer Program Guidelines, 
including the Carl Moyer Program for On-Road Heavy-Duty Log Truck Replacements.  
 

2.2 Administrative Fee 
In exchange for administering the TIMBER Program on PCAPCD’s behalf, PCAPCD will 
and hereby does authorize CARB to pay BCAQMD all of the PCAPCD’s CARB TIMBER 
funds.  BCAQMD may use a portion of the TIMBER funds for administrative purposes as 
outlined in the current guidelines for the program. 
 

2.3 Term of MOU 
A. The term of this MOU will commence upon execution by all parties and 

terminate June 30, 2015. 
B. The term of this MOU shall be amended on an annual basis for each year in 

which BCAQMD is to receive Placer County’s portion of TIMBER funds. 
 

2.4 PCAPCD’s Duties 
PCAPCD will: 

A. Request that CARB allocate PCAPCD’s portion of TIMBER funds, beginning with 
TIMBER funds apportioned from Year 16 Carl Moyer Program funding and all 
subsequent years of TIMBER funds, to BCAQMD. 

B. Forward any requests for TIMBER incentive funding from prospective applicants 
to the BCAQMD. 

2.5 BCAQMD’s Duties 
BCAQMD will: 

BCAQMD will administer PCAPCD’s portion of TIMBER funds in accordance with 
BCAQMD’s CARB approved Policies and Procedures Manual for the TIMBER 
program.  

2.6 Indemnification 
A. BCAQMD will indemnify and defend PCAPCD, its officers, agents and employees 

from and against all claims, demands, losses damages, liability, costs, and expenses 
of whatever nature, including court costs and attorney fees, whether for damages or 
loss of property, injury to or death of person, or economic or consequential loss 
arising from or related to or claimed or alleged to have arisen from or been related 
to the negligence of BCAQMD in the performance of its obligations under this MOU. 
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B. PCAPCD will indemnify and defend BCAQMD, its officers, agents and employees 
from and against all claims, demands, losses damages, liability, costs, and expenses 
of whatever nature, including court costs and attorney fees, whether for damages or 
loss of property, injury to or death of person, or economic or consequential loss 
arising from or related to or claimed or alleged to have arisen from or been related 
to the negligence of PCAPCD in the performance of its obligations under this MOU. 

 
2.7 Audit of Records 

With regards to this MOU, BCAQMD will maintain appropriate financial records and 
PCAPCD may demand access to these financial records to perform an audit.  BCAQMD 
must ensure that PCAPCD Staff have access, at all reasonable times, to the documents 
kept by BCAQMD in connection with all funds expended under this MOU.  
 

2.8 Alteration 
No alteration or variation of the terms of this MOU will be valid unless made in writing 
and signed by both parties. 
 

2.9 Severability  
 If any provision of this MOU is held invalid or unenforceable, its invalidity or 

unenforceability will not affect any other provisions of this MOU and this MOU will be 
construed and enforced as if the invalid of unenforceable provision had not been 
included. 

 
2.10 Termination 

Either party may terminate this MOU without cause upon thirty (30) days written notice 
served upon the other party.  Any unspent funds will be returned to CARB. 
 

2.11 MOU Manager 
Armen Kamian is BCAQMD’s named Contract Manager for this MOU. It is the 
responsibility of the Contract Manager to verify compliance with the terms and 
conditions of the MOU and determine that the work has been completed. 
 
Heather Kuklo is PCAPCD’s named Contract Manager for this MOU. It is the 
responsibility of the Contract Manager to verify compliance with the terms and 
conditions of the MOU and determine that the work has been completed. 
 

2.12 Entire Agreement 
This MOU constitutes the entire agreement between PCAPCD and BCAQMD and all prior 
or contemporaneous oral agreements between PCAPCD and BCAQMD that are 
inconsistent with this MOU are hereby revoked.  In the event of a dispute between the 
Parties as to the language of this MOU or the construction or meaning of any term 
hereof, this MOU will be deemed to have been drafted by the Parties in equal parts so 
that no presumptions or inferences concerning its terms or interpretation may be 
construed against any Party to this MOU. 
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2.13 Authority to Bind 

The persons signing on behalf of the Parties to this MOU warrant that they have the 
legal authority to execute this MOU. 

 
Executed by: 
 
Butte County Air Quality Management District  Placer County Air Pollution Control 
District 
 
______________________________________ ________________________________ 
James Wagoner Thomas Christofk 
Air Pollution Control Officer Air Pollution Control Officer 
 
Date: __________________ Date: _____________________ 
 
 
 
Reviewed by: Reviewed by: 
 
 
______________________________________ _______________________________ 
 
Greg Einhorn Christiana Darlington 
District Counsel District Counsel 



      

 
 
 
 
Agenda Date:  February 13, 2014 
 
Prepared By:  A.J. Nunez, Administrative Services Officer 
 
Topic: Use of Air Quality Offsite Mitigation Funds for the 2014 Clean Air Grant 

Program 
 
 
Action Requested: Adopt Budget Revision #14-01 (Attachment #1), thereby authorizing the Air 

Pollution Control Officer to use the available funds ($183,385.07) in the Mitigation Fund for the 
2014 Clean Air Grant Program (CAG).  

 
Discussion: The Mitigation Fund received an additional $183,385.07 in revenue for the build-out 

of approved mitigation plan projects since the approved final budget on August 15, 2013. 
These available funds, if approved for addition to the FY 2013-14 Budget for Clean Air 
Grants ($920,000), will bring the total funding for the 2014 CAG program to $1,103,385.07.  

  
 Since 2001, the District has awarded $14.4 million in grant funds and has reduced an 

estimated 998 tons of NOx, ROG and PM emissions from mobile and other sources. The 
District has two sources of funding available for the District’s CAG Program: the DMV 
Surcharge Fund (comprised of AB923 and AB2766 revenue), and the Air Quality Offsite 
Mitigation Fund which are restricted revenues to be used solely to reduce air quality impacts 
by off-setting emissions. The District receives Air Quality Offsite Mitigation funds from 
developers of land use projects within Placer County that cannot mitigate air quality impacts 
on-site, and therefore choose to participate in this program to offset air quality impacts 
resulting from their project. The District uses these funds to provide incentives to entities that 
are able to reduce air pollutant emissions from sources that are not required by law or 
regulation to do so. Incentive funds generated from mitigation are designated to Eastside or 
Westside funding categories and are used to reduce emissions in the same general area that 
the funds are generated or received from. 

  
Fiscal Impact: There will be no fiscal impact to the District’s existing operating budget if these 

funds are approved for use in the CAG program, as the additional mitigation funds will be 
expensed as grants. The District is requesting that the Board approve the use of now available 
funds from the Mitigation Fund for the 2014 CAG program. 

 
Recommendation: Staff recommends adoption of Budget Revision #14-01, thereby approving the 

use of $183,385.07 in Air Quality Mitigation Funds for Clean Air Grants in 2014.  
 
Attachment(s):  #1.  Budget Revision #14-01; Use of Air Quality Mitigation Funds for 

the 2014 Clean Air Grant Program. 
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ATTACHMENT #1 
 

SUBJECT: 
 

Budget Revision #14-01, Use of Air Quality 
Mitigation Funds for the 2014 Clean Air Grant Program 
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PLACER COUNTY PAS DOCUMENT NO.

BUDGET  REVISION

Cash Transfer Required Auditor-Controller
Dept Doc Total
No. Type Total $ Amount Lines Reserve Cancellation Required County Executive

73 BR 2 Establish Reserve Required District Board 

ESTIMATED REVENUE ADJUSTMENT     APPROPRIATION ADJUSTMENT 
Dept T OBJ Proj. G/L Dept T Obj Proj. G/L
No. CodeRev OCA PCA L-3 No. Sub GL AMOUNT No. CodeRev OCA PCA L-3 No. Sub GL AMOUNT

73 006 000040 45100 6783 Mitigation Revenue $183,385.07 73 014 000040 45100 2456 Grants 183,385.07$ 

TOTAL 183,385.07 TOTAL 183,385.07
REASON FOR REVISION: To increase the budgeted revenue and expenditure of the Mitigation Fund for Fiscal Year 2013-14 to match 
actual revenue received in FY2013-14.

District APCO Date: 2/13/2014
Distribution:
All copies to APCD District Board Chairman Page: 1
Auditor

Auditor-Controller Budget Revision #14-01

366,770.14$            
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Agenda Date:  February 13, 2014 
 
Prepared By:  Bruce Springsteen, Manager of Compliance and Enforcement 
 
Topic: 2014 RACT SIP Analysis.  Approval of the 2014 Reasonably Available 

Control Technology State Implementation Plan Analysis Staff Report, 
dated February 2014. 

 
 
Action Requested: District Staff request the following: 

1) Adopt Resolution #14-01 (Attachment #1), thereby approving the 2014 Reasonably 
Available Control Technology State Implementation Plan Analysis Staff Report, dated 
February 2014.   
 

2) Adopt Resolution #14-02 (Attachment #2), thereby approving a Negative Declaration for 
sixteen (16) source categories. 

 
Discussion: The District is classified as “severe” non-attainment with the national eight-hour 

ozone ambient air quality standard, as well as non-attainment with the California ozone 
standard.  As such, the District is required by the U.S. Environmental Protection Agency to 
periodically demonstrate that the District’s State Implementation Plan (SIP) rules fulfill 
Reasonably Available Control Technology (RACT) requirements for volatile organic 
compounds (VOCs) and nitrogen oxides (NOx).  The District has updated a RACT SIP 
analysis that evaluates whether the District has adopted necessary rules that meet RACT and 
whether sources exist in Placer County that exceed the guidance thresholds.  The findings are 
contained in a Staff Report titled “2014 Reasonably Available Control Technology State 
Implementation Plan Analysis” (RACT SIP Analysis), dated February 2014 (included as 
Attachment #3).  RACT requires that District rules cover both: (1) source categories for 
which there is RACT guidance and for which there are affected sources that operate in the 
District, and (2) major sources in the District. The analysis involved a thorough comparison 
of all RACT guidance documents with existing District rules and sources that operate in the 
District.   

 
 The RACT SIP Analysis found the need for the following District action: 
 

Negative declarations:  Negative declarations, that there are no sources in the District that 
are affected by RACT guidance, have been determined for sixteen (16) sources 
categories, listed in Table 2 of the RACT SIP Analysis Staff Report, dated February 
2014. 
 

Public notification and outreach to impacted stakeholders for the proposed rule negative 
declaration Board action was prepared and released in a local newspaper of general 
circulation on December 29, 2013, and made available on the District website.  Notice was 
also provided to the EPA, the California Air Resources Board, and to other air districts in the 
Sacramento region. 

 

 

Board Agenda 
 

Consent 



 
2014 RACT SIP Analysis  
February 13, 2014 
Page 2 
 
 The District was recently advised that a formal RACT SIP Analysis is required three-years 

following the designation by EPA of the Sacramento Region being nonattainment of the  
8-hour ozone standard.  The deadline for the RACT SIP Analysis is July 20, 2014.  District 
Staff will therefore update the 2014 RACT SIP Analysis Report presented today to respond 
to comments received from EPA and prepare rule negative declarations, if required, for the 
Board’s consideration at the April 10, 2014, meeting.  

 
Fiscal Impact: The fiscal impact of the new rules and rule revisions that are recommended as 

part of the RACT SIP analysis will be evaluated in detail with each separate future 
rulemaking action. The fiscal impact will be provided to the Board for your considered 
evaluation and approval prior to any potential future board rulemaking adoptions that are 
recommended in the RACT SIP analysis. 

 
Recommendation: Staff recommends adoption of Resolution #14-01 and Resolution #14-02, 

thereby approving the findings of the District Staff Report of the 2014 Reasonably Available 
Control Technology State Implementation (RACT SIP) Plan Analysis, dated February 2014, 
and approving the negative declaration that there are “No Sources to Regulate for Volatile 
Organic Compounds (VOC) or Nitrogen Oxides (NOx)” in the District for sixteen (16) 
source categories. 

 
Attachment(s):  

 
1: Resolution #14-01, adopting the findings of the 2014 Reasonably Available 

Control Technology (RACT) State Implementation Plan (SIP) Analysis, 
District Staff Report, dated February 2014. 

 
2: Resolution #14-02, The “Negative Declaration” of “No Sources to Regulate 

for Volatile Organic Compounds (VOC) or Nitrogen Oxides (NOx)” for 
sixteen (16) source categories, for which there is Reasonably Available 
Control Technology (RACT) guidance, and for which there are either no 
operating sources within the District or no sources with emissions that 
exceed the RACT guidance threshold; and the submittal of this “Negative 
Declaration” as a requested revision to the State Implementation Plan (SIP). 

 
3: 2014 Reasonably Available Control Technology State Implementation Plan 

Analysis, District Staff Report, dated February 2014 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT #1 
 

SUBJECT: 
 

Resolution #14-01 
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1                                                                                                                                                       Resolution # 14-01 
 

 

 
 
Before the Placer County 
Air Pollution Control District Board of Directors 
 
 
In the Matter Of: A Resolution adopting the findings of the 2014 Reasonably Available 

Control Technology (RACT) State Implementation Plan (SIP) Analysis, 
District Staff Report, dated February 2014. 

 
The following Resolution was duly passed by the Placer County Air Pollution Control District 
Board of Directors at a regular meeting held on February 13, 2014 by the following vote: 
 

Ayes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Noes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Abstain: Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 
 
Signed and approved by me after its passage: 
 
       ____________________________________ 
       Chairman of the Placer County Air Pollution 
       Control District Board of Directors 
 
__________________________________ 
Attest: Clerk of said Board 
 
 
WHEREAS, Section 40001 of the Health and Safety Code of the State of California authorizes 
the Placer County Air Pollution Control District to adopt and enforce Rules and Regulations to 
achieve and maintain ambient air quality standards within the District; and 
 
WHEREAS, Section 40702 of the Health and Safety Code of the State of California requires a 
district to adopt rules and regulations and do such acts as may be necessary or proper to execute 
the powers and duties granted; and 
 
WHEREAS, portions of the Placer County Air Pollution Control District (PCAPCD) have been 
designated as “severe” non-attainment areas for the federal 8-hour ozone standard pursuant to the 
Federal Clean Air Act Amendments of 1990 (FCAA); and 
 

 
Board Resolution: 

 

Resolution # 14-01 



 
 
 
 
 

2                                                                                                                                                      Resolution # 14-01 
 

WHEREAS, the FCAA requires for non-attainment areas the implementation of volatile organic 
compounds (VOCs) and nitrogen oxides (NOx) Reasonably Available Control Technology 
(RACT) rules covering: (1) all source categories with RACT guidance documents, for which 
there are sources in the District that fall under the RACT guidance, and (2) for Major Sources of 
VOCs and NOx; and 
 
WHEREAS, the Board of Directors of the PCAPCD has determined that adopting the findings 
of 2014 RACT SIP analysis are necessary to comply with requirements of California Health and 
Safety Code Sections 40001 and 40910, and with Sections 110(a)(2), 110(f) and 182(b)(2) of the 
FCAA; and 
 
WHEREAS, the District is adopting the recommendations of the 2014 RACT SIP Analysis plan.  
The relative cost effectiveness of the recommended rulemakings will be evaluated separately 
when the rulemakings are adopted by the Board, as well as other factors, as required by Section 
40922 of the Health and Safety Code of the State of California.  At that time, we will also make 
reasonable efforts to determine the direct costs expected to be incurred by regulated parties 
pursuant to Section 40703 of the Health and Safety Code of the State of California; and 
 
NOW, THEREFORE, BE IT RESOLVED, that this Board approves and adopts the findings 
of the 2014 Reasonably Available Control Technology State Implementation Plan (RACT SIP) 
Analysis, District Staff Report, dated February 2014. 
 
BE IT RESOLVED AND ORDERED that the Placer County Air Pollution Control District 
implement the RACT SIP Analysis recommendations. 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ATTACHMENT #2 

 
SUBJECT: 

 
Resolution #14-02 
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1                                                                                                                                                       Resolution # 14-02 
 

 

 
 
Before the Placer County 
Air Pollution Control District Board of Directors 
 
 
In the Matter Of: The “Negative Declaration” of “No Sources to Regulate for Volatile 

Organic Compounds (VOC) or Nitrogen Oxides (NOx)” for sixteen (16) 
source categories, for which there is Reasonably Available Control 
Technology (RACT) guidance, and for which there are either no operating 
sources within the District or no sources with emissions that exceed the 
RACT guidance threshold; and the submittal of this “Negative 
Declaration” as a requested revision to the State Implementation Plan 
(SIP). 

 
The following Resolution was duly passed by the Placer County Air Pollution Control District 
Board of Directors at a regular meeting held on February 13, 2014, by the following vote: 
 

Ayes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Noes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Abstain: Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

 
Signed and approved by me after its passage: 
 
 
       ____________________________________ 
       Chairman of the Placer County Air Pollution 
       Control District Board of Directors 
 
 
__________________________________ 
Attest: Clerk of said Board 
 
 
WHEREAS, Section 40001 of the Health and Safety Code of the State of California authorizes 
the Placer County Air Pollution Control District (District), to adopt and enforce Rules and 
Regulations to achieve and maintain ambient air quality standards within the District; and 
 

 
Board Resolution: 

 

Resolution # 14-02 



 
 
 
 
 

2                                                                                                                                                      Resolution # 14-02 
 

WHEREAS, Section 40702 of the Health and Safety Code of the State of California requires a 
district to adopt rules and regulations and do such acts as may be necessary or proper to execute 
the powers and duties granted; and 
 
WHEREAS, portions of the District have been designated as “severe” non-attainment areas for 
the federal 8-hour ozone standard pursuant to the Federal Clean Air Act Amendments of 1990 
(CAAA); and 
 
WHEREAS, the CAAA requires for non-attainment areas the implementation of volatile organic 
compounds (VOC) and nitrogen oxides (NOx) Reasonably Available Control Technology 
(RACT) rules covering: (1) all source categories with RACT guidance documents, for which 
there are applicable sources in the District, and (2) for Major Sources of VOCs and NOx; and 
 
WHEREAS, the Board of Directors of the District has determined in the 2014 RACT SIP 
Analysis that there are either no sources that operate in the District, or no sources  exceed 
Control Technique Guideline (CTG) RACT Guidance emissions thresholds, in the sixteen (16) 
source categories of: (1) Aerospace Coatings, (2) Automobile and Light-duty Truck Assembly 
Coatings, (3) Fiberglass Boat Manufacturing, (4) Dry Cleaning (Petroleum), (5) Flexible 
Package Printing, (6) Large Appliances Surface Coatings, (7) Magnet Wire, (8) Metal Furniture 
Coatings, (9) Natural Gas / Gasoline Processing, (10) Paper and Fabric, (11) Paper, Film, and 
Foil Coatings, (12) Pharmaceutical Products, (13) Refineries, (14) Rubber Tire, (15) 
Ships/Marine Coating, and (16) Synthetic Organic Chemicals; and 
 
WHEREAS, the Control Technique Guideline (CTG) documents for the sixteen (16) source 
categories above are listed in Exhibit I; and 
 
WHEREAS, the Board of Directors of the District has determined that the adoption of a 
“Negative Declaration” for the above specified sixteen (16) specified categories is necessary to 
comply with requirements of California Health and Safety Code Sections 40001 and 40910, and 
with Title 1, Part D, Subpart 2, Section 182(b)(2), of the 1990 Federal Clean Air Act 
Amendments for the submittal of Reasonable Available Control Technology (RACT) rules; and  
  
WHEREAS, the “Negative Declaration” findings are categorically exempt from CEQA pursuant 
to Title 14, California Administrative Code, Section 15308, as an action by a regulatory agency 
for the protection of the environment; and 
 
WHEREAS, the public was provided with the opportunity to request a public hearing and no 
request was made, the notice having been properly made pursuant to the procedures of 40 CFR 
51.102(a) and (d), a public hearing is not required; and  
 
WHEREAS, the Board has received and duly considered all evidence that concerns the 
proposed adoption of the Resolution, and the Board having duly considered such evidence. 
 
  



 
 
 
 
 

3                                                                                                                                                      Resolution # 14-02 
 

NOW THEREFORE BE IT RESOLVED, that this Board approves and adopts this “Negative 
Declaration” certifying that in the District there are either no sources or no sources that exceed 
CTG RACT guidance emission thresholds for the following sixteen (16) source categories, and 
therefore the “Negative Declaration” is made that the requirements of Section 182(b)(2) of the 
CAAA are not presently applicable to the District: 
 

1) Aerospace Coatings 
2) Automobile and Light-duty Truck Assembly Coatings 
3) Dry Cleaning (Petroleum) 
4) Fiberglass Boat Manufacturing 
5) Flexible Package Printing 
6) Large Appliances Surface Coatings 
7) Magnet Wire 
8) Metal Furniture Coatings 
9) Natural Gas / Gasoline Processing 
10) Paper and Fabric 
11) Paper, Film, and Foil Coatings 
12) Pharmaceutical Products 
13) Refineries 
14) Rubber Tire 
15) Ships/Marine Coating 
16) Synthetic Organic Chemicals 

 
BE IT FURTHER RESOLVED, that the Air Pollution Control Officer is hereby authorized and 
directed to submit this “Negative Declaration” as a requested revision to the State 
Implementation Plan, in the form required by the California Air Resources Board and the United 
States Environmental Protection Agency, on behalf of the Placer County Air Pollution Control 
District. 
 
BE IT FURTHER RESOLVED, each part of this “Negative Declaration” is deemed severable, 
and in the event that any part of this “Negative Declaration” is held to be invalid, the remainder 
of this “Negative Declaration” continues in full force and effect. 
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Exhibit I
Control Technique Guideline Categories

Without District Sources Exceeding Guidance Thresholds

Exhibit I - 1 of 2

1. Aerospace Coatings Control of Volatile Organic Compound (VOC) Emissions and 
MACT from Coating Operations at Aerospace Manufacturing and 
Rework Operations (EPA-453/R-97-004, 12/97); Aerospace MACT 
(59 FR-29216, 06/06/94); National Emission Standards for 
Hazardous Air Pollutants (NESHAP)  Subpart GG, Aerospace 
Manufacturing and Rework Facilities (03/27/98)

2. Automobile and Light-duty 
Truck Assembly Coatings

Control Techniques Guidelines for Automobile and Light-Duty 
Truck Assembly Coatings (EPA 453/R-08-006, 09/08); Protocol for 
Determining the Daily Volatile Organic Compound Emission Rate of 
Automobile and Light-Duty Truck Primer-Surfacer and Topcoat 
Operations (EPA 453/R-08-002, 09/08).  Also, Control of Volatile 
Organic Emissions from Existing Stationary Sources – Volume II: 
Surface Coatings of Cans, Coils, Paper, Fabric, Automobiles, and 
Light-Duty Trucks (EPA-450/2-77-008, 05/77)

3. Dry Cleaning (Petroleum) Control of VOC Emissions from Large Petroleum Dry Cleaners 
(EPA-450/3-82-009, 09/82).  New Source Performance Standards for 
Petroleum Dry Cleaners (40 CFR 60 Subpart JJJ, 10/00)

4. Fiberglass Boat 
Manufacturing

Control Technique Guidelines for Fiberglass Boat Manufacturing 
Materials (EPA 453/R-08-004, 09/08)

5. Flexible Package Printing Control Technique Guidelines for Flexible Package Printing (EPA-
453/R-06-003, 09/06)

6. Large Appliances Surface 
Coatings

Control Technique Guidelines for Large Appliance Coatings (EPA 
450/2-77-034, 12/77); Control Technique Guidelines for Large 
Appliance Coatings (EPA 453/R-07-004, 09/07); NESHAP Subpart  
NNNN, Large Appliances (7/23/02)

7. Magnet Wire Control of Volatile Organic Emissions from Existing Stationary 
Sources, Volume IV: Surface Coating of Insulation of Magnet Wire 
(EPA-450/2-77-033, 12/77); Control of Volatile Organic Emissions 
from Existing Stationary Sources, Volume IV: Surface Coating of 
Insulation of Magnet Wire (EPA-450/2-77-033, 12/77)

8. Metal Furniture Coatings Control of Volatile Organic Emissions from Existing Stationary 
Sources (EPA-450/2-77-032, 12/77); Control Techniques Guidelines 
for Metal Furniture Coatings (EPA-453/R-07-005, 09/07);NESHAP 
Subpart RRRR, Metal Furniture (5/23/03) 

9. Natural Gas / Gasoline 
Processing

Control of VOC Equipment Leaks from Natural Gas / Gasoline 
Processing Plants (EPA-450/2-83-007, 12/83)

10. Paper and Fabric Control of Volatile Organic Emissions from Existing Stationary 
Sources – Volume II: Surface Coatings of Cans, Coils, Paper, Fabric, 
Automobiles, and Light-Duty Trucks (EPA-450/2-77-008, 05/77)



Exhibit I
Control Technique Guideline Categories

Without District Sources Exceeding Guidance Thresholds

Exhibit I - 2 of 2

11. Paper, Film, and Foil 
Coatings

Control Techniques Guidelines for Paper, Film, and Foil Coatings 
(EPA-453/R-07-003, 09/07)

12. Pharmaceutical Products Control of Volatile Organic Emissions from Manufacture of 
Synthesized Pharmaceutical Products (EPA-450/2-78-029, 12/78)

13. Refineries Control of Refinery Vacuum Producing Systems, Wastewater 
Separators, and Process Unit Turnarounds (EPA-450/2-77-025, 
10/77); Control of VOC Leaks from Petroleum Refinery Equipment 
(EPA-450/2-78-036, 06/78)

14. Rubber Tire Control of Volatile Organic Emissions from Manufacture of 
Pneumatic Rubber Tires (EPA-450/2-78-030, 12/78)

15. Ships/Marine Coating Control Technique Guidelines for Shipbuilding and Ship Repair 
Operations (Surface Coating) (61 FR 44050, 08/27/96) ); Alternative 
Control Technology Document – Surface Coating Operations at 
Shipbuilding and Ship Repair Facilities (EPA-453/R-94-032, 04/94); 
NESHAP Subpart II, Shipbuilding and Ship Repair (surface coating) 
(12/16/96)

16. Synthetic Organic 
Chemicals

Control of VOC Emissions from Air Oxidation Processes in 
Synthetic Organic Chemical Manufacturing Industry (EPA-450/3-84-
015, 12/84); Control of VOC Emissions from Reactor Processes and 
Distillation Operations in SOCMI (EPA-450/4-91-031, 08/93)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
   

 
 
 
 
 

Attachment #3 
 

SUBJECT: 
 

2014 Reasonably Available Control Technology State Implementation Plan Analysis, 
District Staff Report, dated February 2014 
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BACKGROUND 
 
Purpose 
 

The Placer County Air Pollution Control District (District) is required to update the Reasonably 
Available Control Technology State Implementation Plan (“RACT SIP”) analysis.  This 
requirement results from the District’s classification as “severe” non-attainment with the national 
eight-hour ozone ambient air quality standard, and also non-attainment with the State of 
California ozone standard. 

 
District Air Quality Attainment Status 

 
The District’s jurisdiction is all of Placer County.  Placer County is located in northern California, 
bordering Sacramento County to the west and the State of Nevada on the east.  Elevations range 
from near sea level in the western portion of the County to 9,000 feet in the mountains of the 
Sierras.  Placer County is the only county in the state that is divided into three different air basins: 
the Sacramento Valley Air Basin (SVAB); the Mountain Counties Air Basin (MCAB); and the Lake 
Tahoe Air Basin (LTAB).  Each air basin has its own meteorological and geographic conditions.  
Generally, the mediterranean climate in SVAB has summers that are hot and dr y, with 
temperatures regularly above 90˚F. These hot and dry summers are conducive to ozone 
formation.  Prevailing winds from the west transport ozone from the San Francisco Bay Area and 
the Sacramento Valley into the foothill and mountain areas. 

  
The portions of Placer County in the SVAB and MCAB are included in the Sacramento Federal 
Ozone Non-Attainment Area (SFONA). The SFONA has been classified as “severe” non-
attainment for the National Ambient Air Quality Standard (NAAQS) for eight-hour ozone, as well 
as non-attainment with the State of California Ambient Air Quality Standard for ozone. 

 
Federal RACT SIP Requirement 

 
The U.S. Environmental Protection Agency’s (U.S EPA) Phase 2 Ozone Rule (40 CFR 51.912 
and 70 FR 71612) requires that areas that are classified as moderate non-attainment or higher 
must demonstrate in a State Implementation Plan (SIP) that their rules fulfill Reasonably 
Available Control Technology (RACT) requirements for volatile organic compounds (VOC) and 
nitrogen oxides (NOx) which are ozone precursors, in accordance with Federal Clean Air Act 
Amendments of 1990 (CAAA), Sections 182(b)(2) and 182(f). 

 
RACT is defined as “the lowest emissions limitation that a particular source is capable of meeting 
by the application of control technology that is reasonably available considering technological and 
economic feasibility” (44 FR 53762).  The implementation of RACT requires: 
 

• Rules covering source categories with RACT guidance documents -- including Control 
Techniques Guideline (CTG) -- issued by U.S. EPA, for which there are sources in the 
District that have emission levels that trigger the RACT guidance document threshold. 

 
• Rules covering all major sources of NOx or VOC that are in the District. 

 
CTG guidance must be adopted in District rules, and RACT SIP revisions, generally within one 
year of the CTG issuance date. 

 
State of California Ozone Reduction Requirements 

 
In addition to federal SIP requirements, the District has chosen to implement “every feasible 
measure” (EFM) to meet the ozone reduction requirements under State of California Health and 
Safety Code Section 40914(a)(2).  The State of California suggests that EFMs consider 
regulations that have been successfully implemented elsewhere; consider new technologies and 
innovative approaches; and social, environmental, energy, and economic (cost effectiveness) 
factors. 
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Additionally, the District requires the use of Best Available Retrofit Control Technology (BARCT) 
for VOC and NOx as required under State of California Health and Safety Code Section 40919. 

 
District Planning History 

 
The District has adopted numerous air quality attainment plans since 1991 to move toward 
attainment of the NAAQS for ozone.  Over 100 new rules and amendments have been adopted to 
meet the commitments in these attainment plans.  The District is going to work with other air 
districts in the SFONA to prepare an “Eight-Hour Ozone Attainment Plan” for achieving the 
federal 2008 8-hour ozone standard (0.075 ppm). 

 
Title Board Adoption 
1991 Placer County Air Quality Attainment Plan March 1992 
1994 Ozone Attainment Demonstration Plan December 1994 
1997 Triennial Progress Report July 1998 
1999 Sacramento Area Regional Milestone Report April 2000 
2000 Triennial Progress Report April 2001 
2002 Sacramento Area Regional Milestone Report May 2003 
2003 Triennial Progress Report October 2005 
Sacramento Regional Non-Attainment Area Eight-Hour 
Ozone Rate-of-Progress Plan February 2006 

Sacramento Regional Non-Attainment Area Eight-Hour 
Ozone and Reasonable Further Progress Plan  February 2009 

2009 Triennial Progress Report August 2010 

2012 Triennial Progress Report October 2013 

Sacramento Regional PM2.5 Implementation/Maintenance 
Plan and Re-Designation Request February 2014 

 
 

District RACT SIP History 
 

The District last conducted a RACT SIP analysis in 2006.  This analysis required a new 
rulemaking for the Metal Parts and Products source category, which was accomplished by the 
District through new District Rule 245, SURFACE COATING OF METAL PARTS AND 
PRODUCTS, adopted on 12/11/08, amended on 0 8/20/09, and recently SIP approved by U.S. 
EPA. The analysis also found that nine (9) District rules required re-submittal for SIP approval 
due to amendments that predated the last SIP approval, and nine (9) District rules that needed 
first-time SIP approval. The District is in the process of getting the rules into the approved SIP, 
and is under ongoing state and U.S. EPA review. 

 
The 2006 RACT SIP analysis was followed by a subsequent partial update in 2008, in response 
to seven (7) new CTGs. 
 
In 2011, a comprehensive analysis of RACT and Every Feasible Measure was conducted as well 
as an assessment of existing District rules requiring administrative amendment.  The 2011 RACT 
SIP Analysis identified seven (7) District rules that required amendment to meet RACT and that 
one new RACT rule was required. 
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ANALYSIS METHODOLOGY 
 

RACT SIP 
 

The RACT SIP analysis involves the following procedures, consistent with U.S. EPA Region IX 
guidance (as contained in a letter from Andrew Steckel dated March 9, 2006): 

 
• Source Category Identification:  Identify all source categories in the District that require 

RACT. This must include: 
 

- Source categories which have RACT guidance, and for which any sources (either 
minor or major) operate in the District. 

 
- Source categories for which major sources of NOx or VOC operate in the District. 

 
• RACT Determination:  For each source category that requires RACT, identify if there is a 

District Rule. If there is no rule, then a new District rule that meets RACT must be developed 
and promulgated.  If there is an existing District rule, then a determination must be made if 
the existing District rule reflects RACT. This is based on an analysis of the applicable District 
rule with guidance and regulations used to establish RACT: 

 
- Federal U.S. EPA: Control Technique Guidelines (CTG), Alternative Control 

Techniques (ACT), Maximum Achievable Control Technology (MACT) and National 
Emissions Standards Hazardous Air Pollutant (NESHAP) Standards, and New 
Source Performance Standards (NSPS). 

 
- State: State of California Suggested Control Measures, and State RACT guidance. 
 
- Local: Air Districts in our region. 

 
The RACT determination will identify for each source category: 

 
- Existing District rules that meet RACT. 
 
- Existing District rules that require amendments to meet RACT. 
 
- New rules required to meet RACT. 

 
• Negative Declaration:  Negative declarations are required for all source categories for which 

there is federal RACT guidance, but for which there are no op erating facilities (major or 
minor) within the District, or for which there are facilities that have emissions below the 
RACT guidance threshold. 

 
To determine that there are no operating facilities in the District that fall under a s ource 
category with RACT guidance, the following checks were conducted: 

 
- District internal database of permitted sources. 
- Internet website searches for key words. 
- Business listings through city and county databases. 
- Industrial trade groups. 
- Yellow pages. 

 
Every Feasible Measure 

 
The EFM determination is based on a comparison of existing District rules with those in other 
districts in the Sacramento region. 
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RACT ANALYSIS 
 

Identification of Source Categories 
 

Source categories considered for the RACT SIP analysis include: 
 

• All source categories that are affected by RACT guidance documents that have been 
published by the U.S. EPA.  There are a total of fifty-one (51) source categories with RACT 
guidance documents -- including 31 CTGs, 18 ACTs, and 2 others (NSPS, MACT, and 
CARB Suggested Control Measures). 

 
• All source categories that are affected by existing District rules that limit NOx or VOC.  There 

are a total of twenty-four (24) District rules that limit NOx or VOC. 
 
• All major sources of VOC or NOx that operate in the District.  District Rule 502, NEW 

SOURCE REVIEW, defines major sources as those with permitted potential to emit greater 
than 25 t ons per year of NOx or VOC. There are four major sources in the District – Rio 
Bravo Rocklin, Sierra Pacific Industries,  P ABCO/Gladding McBean, and Roseville Electric 
Energy Park. PABCO/Gladding McBean is major for carbon monoxide, and the remaing three 
major sources are major for NOx.  These three sources represent two categories with 
existing District rules that control NOx: Rule 233, BIOMASS BOILERS, and Rule 250, 
STATIONARY GAS TURBINES. 

 
RACT Determination 

 
Existing District Rules Determined to Meet RACT  
 
Table 1 lists the nineteen (19) source categories for which there is an existing District rule that 
has been determined to satisfy RACT requirements. The table contains the following information: 
source category title; applicable federal guidance title, report number, and date; existing District 
rule number, title, and date of last rule amendment, if any; status and size of operating sources in 
the District; SIP approval status of the most recent District rule amendment, including Federal 
Register citation and publication date; and narrative discussion forming the basis for the 
determination that the rule meets RACT. 
 
The table is divided into two sections:   

 
• District rules for which the latest rule amendment has been SIP approved by U.S. EPA.  

These rules have been determined to meet RACT requirements because they have been 
reviewed and approved by the State of California Air Resources Board and U.S. EPA, 
and there has been no more-recent RACT guidance issued for the source category since 
the rule was SIP approved by U.S. EPA. Also, the rules have been determined to be 
consistent with state and regional District rules. There are sixteen (16) rules in this 
category. 

 
• District rules for which the last amendment has not been SIP approved by U.S. EPA.  

These rules have been determined to meet RACT because they meet the most recent 
RACT guidance, and have been d etermined to be consistent with state and regional 
district rules.  These rules have been either adopted by the District and submitted to the 
State of California Air Resources Board for adoption and forwarding to U.S. EPA, or they 
have been submitted to U.S. EPA and are awaiting approval. There are three (3) rules in 
this category.  

 
Determination that the existing District rules meet the applicable RACT guidance documents is 
made through a detailed comparison of the District rule with the RACT guidance document 
compliance requirements, including control measures through recommended limits on the volatile 
organic content of coatings and other VOC containing products; control device efficiency 
limitations; NOx limits from fuel combustion sources; recordkeeping and reporting; and test 
methods. 
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Determination that existing District rules are consistent with regional district rules is made through 
a survey and contact with Districts in our region, including Sacramento, El Dorado, and Yolo-
Solano. 

 
Existing District Rules to be Amended 

 
Although at the time of 2011 RACT SIP Analysis, there were seven (7) existing District rules that 
have been determined to need amendment to meet RACT, there are currently no existing rules 
that must be am ended to meet RACT. The seven (7) previously identified rules were either 
amended or were determined to meet RACT upon the more detailed review involved as a part of 
the rule amendment process.  Furthermore, there were no other District existing rules that have 
been found to need amendment to meet RACT.  
 
New District Rules 
 
There are no new rules that are required to be adopted to meet RACT. The District has adopted 
rules that meet RACT for each source category for which a Control Technique Guideline (CTG) 
document has been developed by U.S. EPA where there is source in that category in the District 
that exceeds the RACT guidance threshold.  The rule identified as requiring adoption in the 2011 
RACT SIP Analysis, for plastic parts coating, was adopted on August 8, 2013 as Rule 249, 
SURFACE COATING OF PLASTIC PARTS AND PRODUCTS. 
 
Negative Declarations 
 
Table 2 lists the sixteen (16) source categories for which there is RACT guidance (CTG), but for 
which the District has determined there are no sources in the category, or if any sources were 
found, the source’s potential VOC and NOx emissions are less than the RACT guidance 
threshold. A negative declaration will be adopted for these sixteen (16) source categories, 
asserting that there are no sources exceeding RACT guidance thresholds located in the District.  
The 2011 RACT SIP Analysis identified fifteen RACT categories.  The category of “Dry Cleaning 
(Petroleum)” which had an adopted control measure Rule 227 that was rescinded on April 12, 
2012, is the sixteenth category.  Rule 227 was not a SIP commitment and i t was rescinded in 
favor of regulating this category through 40 CFR 60 Subpart JJJ. 
 
If new sources locate in the District in the future, they will be subject to New Source Review 
requirements under District Rule 502, NEW SOURCE REVIEW. These requirements would be 
significantly more stringent than RACT.  
 
Table 2 also lists fourteen (14) source categories for which there is ACT guidance, but for which 
the District does not have any such sources. 

 
Every Feasible Measure 

 
Table 3 lists all source categories for which the state has identified the requirement of an 
evaluation for the need of Every Feasible Measure.  It has been determined that existing District 
rules, and new District rules or amendments that will be the outcome of the above analysis of this 
report, satisfy EFM requirements, as documented in Table 3. 

 
New Rules to be Adopted to Meet “Sacramento Regional 8-Hour Ozone Attainment and 
Reasonable Further Progress Plan” 

 
The District has no outstanding and unfulfilled commitments for new rules as part of our 
“Sacramento Regional 8-Hour Ozone Attainment and R easonable Further Progress Plan” 
(Regional Attainment Plan).   

 
The Regional Attainment Plan will undergo revisions in 2015/2016, which may result in selection 
of new rulemakings for additional source categories.  
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ANALYSIS 
 

The following analysis and the subsequent findings are intended to address the requirements set forth in 
the California Health and Safety Code relating to adoption of RACT SIP Analysis (and new or amended 
District rules), as well as other state statutes referenced herein. 
 
1. Cost-Effectiveness of a Control Measure 
 
 California Health & Safety Code (H&S) Section 40703 requires the District to consider and m ake 

public the “cost-effectiveness” of District control measures.  The cost effectiveness of the RACT SIP 
Analysis findings and r ecommendation—the new rules and r ule amendments needed to meet 
RACT—will be assessed in detail when each of the separate rules are developed and adopted by 
the Board in the future to ensure that they are acceptable. There is no immediate cost impact of 
these RACT SIP Analysis recommendations. 

 
2. Socioeconomic Impact 
 
 H&S Section 40728, in relevant part, requires the Board to consider the socioeconomic impact of any 

new or amended rule if air quality or emission limits are significantly affected. The expected 
socioeconomic impact of the RACT SIP Analysis (and new rules and rule amendments to meet 
RACT) will be assessed when the rules are adopted to ensure that they are acceptable. 

 
3. Environmental Review and Compliance 
 
 California Public Resources Code Section 21159 requires that an environmental analysis of the 

reasonably foreseeable methods of compliance should be conducted. The RACT SIP analysis 
(and new rules and rule amendments required to meet RACT) will reduce emissions from sources 
and will not cause any significant adverse effects on t he environment.  There are no adverse 
environmental impacts that will be c aused by compliance with the new rules and r ule 
amendments.  Nonetheless, an environmental review will be conducted at the time each rule or 
rule amendment is proposed for adoption. 

 
 The RACT SIP analysis is exempt from the California Environmental Quality Act (CEQA) 

because: (1) it can be seen with certainty that there is no possibility that the activity in question 
may have a significant adverse effect on the environment (CEQA Guidelines §15061(b)(3)); and 
(2) it is an action by a regulatory agency for protection of the environment (Class 8 Categorical 
Exemption, CEQA Guidelines §15308). 
      
 
 

FINDINGS 
 
A. Necessity: The adoption of RACT SIP analysis satisfies the District’s objective to reduce VOCs 

to achieve attainment with ambient air standards for ozone, and meets the District’s requirements 
to implement “every feasible measure” as required under California Health and Safety Code 
Sections 40919. 

 
B. Authority: California Health and Safety Code, Sections 40000, 40001, 40701, 40702, 40716, 

41010, and 41013, are provisions of law that provide the District with the authority to adopt this 
RACT SIP analysis. 

 
C. Clarity: There is no indication at this time that the RACT SIP analysis is written in such a manner 

that persons affected by the analysis cannot easily understand them. 
 
D. Consistency: The RACT SIP analysis is in harmony with, and not in conflict with or contradictory 

to, existing statutes, court decisions, or state or federal regulations. 
 
E. Non-Duplication: The RACT SIP analysis does not impose the same requirements as an 

existing state or federal regulation. 
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F. Reference: All statutes, court decisions, and ot her provisions of law used by the District in 
interpreting this RACT SIP analysis are incorporated into this analysis and this finding by 
reference. 
 
 

 
SUMMARY 
 

The RACT SIP analysis has determined the need for the following District action:  
 

• Negative declaration.  A negative declaration asserting that there are no existing sources in the 
District or sources that emit above the RACT guidance (CTG) threshold limit for the sixteen (16) 
source categories, listed in Table 2. 
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Table 1 
Existing District Rules Determined to Meet RACT 

  



 
 

 
 

 
  



Table 1.  Existing District Rules That Have Been Determined to Meet RACT

Table 1 - Page 1 of 7                                                                                                
                  

Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), 
Alternative Control Technology (ACT), 
and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Analysis Used to Determine that the Rule 
Meets RACT

Adhesives Control Technique Guidelines for 
Miscellaneous Industrial Adhesives (EPA 
453/R-08-005, 09/08); NESHAP Subpart 
FFFF,  Misc. Organic Chemical Production 
and Processes (MON) (11/10/03)

Rule 235, 
Adhesives 
(10/11/12)

Minor 78 FR 53711 
8/30/13, 
effective 
10/29/13 
(10/11/12)

Rule 235 meets RACT.

Architectural 
Coatings  

National VOC Emission Standards for 
Architectural Coatings (40 CFR 59 Subpart 
D, 63 FR 176: 48848, 09/98) 

Rule 218, 
Architectural 
Coatings  
(10/14/10)

Minor 76 FR 75795 
12/5/11 , 
effective 
2/3/12 
(10/14/10)

Rule 218 (10/14/10) meets RACT.  It meets 
Federal VOCs requirements.  It was updated 
to meet California's Suggested Control 
Measure (2007).  

Automotive 
Refinishing

Reduction of Volatile Organic Compound 
Emissions from Automobile Refinishing  
(EPA-450/3-88-009, 10/88); National VOC 
Emission Standards for Automobile 
Refinish Coatings (40 CFR 59 Subpart B, 
09/98)

Rule 234, 
Automotive 
Refinishing 
(10/14/10)

Minor 76 FR 75795 
12/5/11, 
effective 
2/3/12 
(10/14/10)

Rule 234 (10/14/10) meets RACT.  It meets 
Federal requirements for VOCs.  It was 
updated to meet California's Suggested 
Control Measure (2005).  

Boilers, Biomass New Source Performance Standards for 
Industrial-Commercial-Institutional Steam 
Generating Units (40 CFR 60 Subpart Db, 
06/03)

Rule 233, 
Biomass Boilers 
(06/14/12)

Major                        78 FR 53249 
8/29/13 
(06/14/12)

Rule 233 meets RACT.  

Boilers, Water 
Heaters ≥ 5 million 
Btu/hr

NOx Emissions from Process Heaters 
(EPA-453/R-93-034, 09/93); NOx 
Emissions from Utility Boilers (EPA-453/R-
94-023, 03/94); NOx Emissions from 
Industrial / Commercial / Institutional 
Boilers (EPA-453/R-94-022, 03/94)

Rule 231, 
Industrial, 
Institutional, and 
Commercial 
Boilers, Steam 
Generators, and 
Process Heaters 
(10/09/97)

Minor 76 FR 67366 
11/1/11, 
effective 
1/3/12 
(10/09/97)

Rule 231 (10/09/97) meets RACT.  It meets 
the ACT. 

District Rules that are Approved in the California SIP  



Table 1.  Existing District Rules That Have Been Determined to Meet RACT
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), 
Alternative Control Technology (ACT), 
and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Analysis Used to Determine that the Rule 
Meets RACT

Cutback Asphalt Control of VOC from Use of Cutback 
Asphalt (EPA-450/2-77-037, 12/77)

Rule 217, 
Cutback and 
Emulsified 
Asphalt Paving 
Materials 
(10/19/93)

Minor 62 FR 23365 
04/30/97 
(10/19/93)

Rule 217 meets RACT.  

Flat Wood Paneling 
Coatings

Control of Volatile Organic Emissions from 
Existing Stationary Sources for Factory 
Surface Coating of Flat Wood Paneling 
(EPA-450/2-78-032, 06/78); Control of 
Volatile Organic Emissions from Existing 
Stationary Sources Control Technique 
Guidelines for Flat Wood Paneling 
Coatings (EPA-453/R-06-004, 09/06)

Rule 238, 
Factory Coating 
of Flat Wood 
Paneling 
(10/14/10)

Minor 76 FR 71886 
11/21/11, 
effective  
1/20/12 
(10/14/10)

Rule 238 (10/14/10) meets RACT.  It was 
amended to meet the CTG.

Gas Turbines NOx Emissions from Stationary Gas 
Turbines (EPA-453/R-93-007, 01/93)

Rule 250, 
Stationary Gas 
Turbines 
(10/17/94)

Minor and 
Major (non-
CTG 
source)

60 FR 43713 
08/23/95 
(10/17/94)

Rule 250 meets RACT.  It meets the ACT.It is 
consistent with other Regional District rules.  

Gasoline Bulk 
Plants and 
Terminals

Control of Volatile Organic Emissions from 
Bulk Gasoline Plants (EPA-450/2-77-035, 
12/77); Control of Hydrocarbons from Tank 
Truck Gasoline Loading Terminals (EPA-
450/2-77-026, 12/77); NESHAP Subparts 
CCCCCC,  Gasoline Dispensing Facilities 
(Area Sources) (1/10/08), R, Gasoline 
Distribution (Stage 1) (12/14/94), 
BBBBBB, Gasoline Distribution Bulk 
Terminals, Bulk Plants, and Pipeline 
Facilities (Area Sources) (01/10/08)

Rule 215, 
Transfer of 
Gasoline into 
Tank Trucks, 
Trailers, and 
Railroad Tank 
Cars at Loading 
Facilities 
(06/19/97) 

Minor 76 FR 5277 
01/31/11 
(06/19/97)

Rule 215 (06/19/97) meets RACT.  Rule 215 
meets the CTG.  
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), 
Alternative Control Technology (ACT), 
and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Analysis Used to Determine that the Rule 
Meets RACT

Gasoline Service 
Stations (Storage 
Tanks)

Design Criteria for Stage I Vapor Control 
Systems – Gasoline Service Stations 
(11/75); Control of Volatile Organic 
Compound (VOC) Equipment Leaks from 
Natural Gas/Gasoline Processing Plants 
(EPA-450/3-83-007, 12/83) ;Technical 
Guidance – Stage II Vapor Recovery 
Systems for Control of Vehicle Refueling 
Emissions at Gasoline Dispensing 
Facilities (EPA-450/3-91-022a, 11/91); 
Control of VOC Leaks from Gasoline Tank 
Trucks and Vapor Collection Systems 
(EPA-450/2-78-051, 12/78)

Rule 213, 
Gasoline 
Transfer into 
Stationary 
Storage 
Containers 
(10/19/93)                                                                                                                                                                

Minor 62 FR 23365 
04/30/97 
(10/19/93)                      

Rules 213 (10/19/93) meets RACT.  Rule 213 
meets all current California requirements for 
this source category including recent rules for 
Phase I Enhanced Vapor Recovery system.  

Metal Coil, 
Container, and 
Closure

Control of Volatile Organic Emissions from 
Existing Stationary Sources – Volume II: 
Surface Coatings of Cans, Coils, Paper, 
Fabric, Automobiles, and Light-Duty 
Trucks (EPA-450/2-77-008, 05/77)

Rule 223, Metal 
Container 
Coating 
(10/06/94)

Minor 60 FR 2563 
01/10/95 
(10/06/94)

Rule 223 (10/06/94) meets RACT.  It meets 
the CTG.  It was SIP approved on 01/10/95.  
It is consistent with other Regional District 
rules.

Metal Parts 
Coatings

Control of Volatile Organic Emissions from 
Existing Stationary Sources (EPA-450/2-
78-015, 06/78); Control Technique 
Guidelines for Miscellaneous Metal and 
Plastic Parts Coatings (EPA 453/R-08-
003, 09/08); NESHAP Subpart PPPP, 
Plastic Parts (4/19/04)

Rule 245, 
Surface Coating 
of Metal Parts 
and Products 
(08/20/09)

Minor 76 FR 67366 
11/1/11, 
effective 
1/3/12 
(08/20/09)

Rule 245 (08/20/09) meets RACT.  It was 
amended to meet the CTG. 
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), 
Alternative Control Technology (ACT), 
and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Analysis Used to Determine that the Rule 
Meets RACT

Polyester Resin 
Operations

CARB Determination of RACT and Best 
Available Retrofit Control Technology 
(BARCT) for Polyester Resin Operations 
document (01/08/91); Control of VOC 
Fugitive Emissions from Synthetic Organic 
Chemical Polymer and Resin 
Manufacturing Equipment (EPA-450/3-83-
006, 03/84); Control of VOC Emissions 
from Manufacture of High-Density 
Polyethylene, Polypropylene, and 
Polystyrene Resins (EPA-450/3-83-008, 
11/83); NESHAP Subpart FFFF, Misc. 
Organic Chemical Production and 
Processes (MON) (11/10/03)

Rule 243, 
Polyester Resin 
Operations 
(04/10/03)

Minor 76 FR 61057 
10/3/11, 
effective 
12/2/11 
(04/10/03)

Rule 243 (04/10/03) meets RACT.  It meets 
the CTG. It meets CARB's RACT/BARCT 
guidance (01/08/91).  

Solvent Cleaning Control of Volatile Organic Emissions from 
Solvent Metal Cleaning (EPA-450/2-77-
022, 77/11); Control Techniques 
Guidelines for Industrial Cleaning Solvents 
(EPA-453/R-06-001, 09/06); Alternative 
Control Techniques Document – Industrial 
Cleaning Solvents (EPA-453/R-94-015, 
1994/02); Halogenated Solvent Cleaners 
(EPA-450/3-89-030, 89/08); NESHAP 
Subpart T, Degreasing Organic Cleaners 
(12/2/94)

Rule 216, 
Organic Solvent 
Cleaning and 
Degreasing 
(12/11/03); see 
Rule 240 below.

Minor Rule 216: 75 
FR 24406 
05/05/10 
(12/11/0)

Rule 216 (12/11/03) meets RACT.  It was SIP 
approved after the 2006 CTG (EPA-453/R-06-
001, 09/06).  The EPA and CARB provided 
recommendations for change (EPA's TSD 
(01/21/10), and  e-mail (04/07/10)), but no 
actions needed to meet RACT.  
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), 
Alternative Control Technology (ACT), 
and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Analysis Used to Determine that the Rule 
Meets RACT

Tanks Control of Volatile Organic Emissions from 
Storage of Petroleum Liquids in Fixed 
Roof Tanks (EP-450/2-77-036, 12/77); 
Control of Volatile Organic Emissions from 
Petroleum Liquid Storage in External 
Floating Roof Tanks (EPA-450-2/78-047, 
12/78); Alternative Control Techniques 
Document – Volatile Organic Liquid 
Storage in Floating and Fixed Roof Tanks 
(EPA-453/R-94-001, 01/94)

Rule 212, 
Storage of 
Organic Liquids 
(06/19/97)

Minor 74 FR 27714 
6/11/09 
(06/19/97)

Rule 212 (06/19/97) meets RACT.  It meets 
all CTGs and ACTs.  It was SIP approved on 
06/11/09. 

Wood Furniture 
Coatings 

Control of Volatile Organic Compound 
Emissions from Wood Furniture 
Manufacturing Operations (EPA-453/R-96-
007, 04/96) ; NESHAP Subpart JJ, Wood 
Furniture (12/7/95)

Rule 236, Wood 
Products Coating 
Operations 
(10/14/10)

Minor 76 FR 71886 
11/21/11, 
effective  
1/20/12 
(10/14/10)

Rule 236 (10/14/10) meets RACT.  It was 
amended to meet the CTG.
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), 
Alternative Control Technology (ACT), 
and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Analysis Used to Determine that the Rule 
Meets RACT

Gasoline Service 
Stations (Transfer 
to Vehicle)

Design Criteria for Stage I Vapor Control 
Systems – Gasoline Service Stations 
(11/75); Control of Volatile Organic 
Compound Equipment Leaks from Natural 
Gas/Gasoline Processing Plants (EPA-
450/3-83-007, 12/83); Technical Guidance 
– Stage II Vapor Recovery Systems for 
Control of Vehicle Refueling Emissions at 
Gasoline Dispensing Facilities (EPA-450/3-
91-022a, 11/91); Control of VOC Leaks 
from Gasoline Tank Trucks and Vapor 
Collection Systems (EPA-450/2-78-051, 
12/78)

Rule 214, 
Transfer of 
Gasoline into 
Vehicle Fuel 
Tanks (2/21/13)

Minor 62 FR 23365 
4/30/97 
(10/19/93). 
The 02/21/13 
amendment 
has not been 
approved.

Rule 214 (04/09/09) met RACT.   It met the 
CTG.  Rule 214 meets all current California 
requirements for this source category 
including recent rules for Phase II Enhanced 
Vapor Recovery system. It was submitted  to 
EPA (09/15/09) for SIP approval and the 
District received comments that were 
addressed in the 2/21/13 amendment.  The 
2/21/13 amended Rule has not yet been 
submitted by CARB to EPA.

Graphic Arts Control of Volatile Organic Emissions from 
Existing Stationary Sources – Volume VIII: 
Graphic Arts-Rotogravure and 
Flexography
(EPA-450/2-78-033, 12/78); Control 
Technology Guidelines for Offset 
Lithographic Printing and Letterpress 
Printing (EPA-453/R-06-002, 09/06)

Rule 239, 
Graphic Arts 
Operations 
(10/11/12)

Minor 63 FR 63410 
(11/13/98) for 
old Rule dated 
02/13/97, 
which does 
not meet 
current RACT.  
The 10/11/12 
amendment 
has not been 
approved.

Rule 239 (10/11/12) was amended to meet 
RACT.  CARB has forwarded it to EPA for 
SIP approval.  EPA has issued a notice of 
completeness but has not yet approved the 
amended rule into the SIP.

District Rules that are Under Current EPA Review for SIP Approval, or are to be Submitted by ARB
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), 
Alternative Control Technology (ACT), 
and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Analysis Used to Determine that the Rule 
Meets RACT

Solvent Cleaning (see Solvent Cleaning above) Rule 240, 
Surface 
Preparation and 
Cleanup 
(12/11/03); see 
Rule 216 above.

Minor Rule 240 (the 
12/11/03 
amendment 
waiting EPA 
approval)

Rule 240 (12/11/03) meets RACT and is 
awaiting EPA approval. 

Surface Coating of 
Plastic Parts and 
Products

Control Techniques Guidelines for 
Miscellaneous Metal and Plastic Parts 
Coatings” [EPA 453/R-08-003], September 
2008. 

Rule 249, 
Surface Coating 
of Plastic Parts 
and Products 
(08/08/13)

Minor District adopted new Rule 249 on 08/08/13 to 
address the CTG. Awaiting CARB forwarding 
to EPA.
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), Alternative 
Control Technology (ACT), and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet RACT

Aerospace 
Coatings

Control of Volatile Organic Compound (VOC) 
Emissions and MACT from Coating 
Operations at Aerospace Manufacturing and 
Rework Operations (EPA-453/R-97-004, 
12/97); Aerospace MACT (59 FR-29216, 
06/06/94); National Emission Standards for 
Hazardous Air Pollutants (NESHAP)  Subpart 
GG, Aerospace Manufacturing and Rework 
Facilities (03/27/98)

No Major or 
Minor exceeding 
CTG thresholds 
or that require 
District Permit

Negative declaration to be adopted 
since the CTG applicability 
threshold is 25 tons/year for 
sources in moderate, serious, or 
sever non-attainment areas, and 
the potential VOC emissions from 
existing sources in the District are 
less than 25 tons/year. 

Automobile and 
Light-duty Truck 
Assembly Coatings

Control Techniques Guidelines for Automobile 
and Light-Duty Truck Assembly Coatings 
(EPA 453/R-08-006, 09/08); Protocol for 
Determining the Daily Volatile Organic 
Compound Emission Rate of Automobile and 
Light-Duty Truck Primer-Surfacer and Topcoat 
Operations (EPA 453/R-08-002, 09/08).  Also, 
Control of Volatile Organic Emissions from 
Existing Stationary Sources – Volume II: 
Surface Coatings of Cans, Coils, Paper, 
Fabric, Automobiles, and Light-Duty Trucks 
(EPA-450/2-77-008, 05/77)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Source Categories with CTGs
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), Alternative 
Control Technology (ACT), and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet RACT

Dry Cleaning 
(Petroleum)

Control of VOC Emissions from Large 
Petroleum Dry Cleaners (EPA-450/3-82-009, 
09/82).  New Source Performance Standards 
for Petroleum Dry Cleaners (40 CFR 60 
Subpart JJJ, 10/00)

Rule 227, 
Petroleum Dry 
Cleaning 
Operations 
(02/05/91); 
rescinded 04/12/12

No Major or 
Minor exceeding 
CTG thresholds 
or that require 
District Permit

Negative declaration to be adopted.  
There are no sources for this 
category in the District.  The 
previoulsy existing Rule was 
rescinded.  Rule 227 was not SIP 
approved and the District has no 
large petroleum dry cleaners that 
would be covered by the CTG for 
Large Petroleum Dry Cleaners, 
therefore the District does not need 
a RACT rule for this category.  The 
NSPS for Petroleum Dry Cleaners, 
40 CFR 60 Subpart JJJ exempts 
dry cleaners which have a capacity 
of less than 84 pounds per load.  
This 84 pound size will be 
considered the definition of “large” 
relative to the CTG.

Fiberglass Boat 
Manufacturing

Control Technique Guidelines for Fiberglass 
Boat Manufacturing Materials (EPA 453/R-08-
004, 09/08)

None Negative declaration to be adopted.  
There are no sources for this 
category in the District.

Flexible Package 
Printing

Control Technique Guidelines for Flexible 
Package Printing (EPA-453/R-06-003, 09/06)

None  Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Large Appliances 
Surface Coatings

Control Technique Guidelines for Large 
Appliance Coatings (EPA 450/2-77-034, 
12/77); Control Technique Guidelines for 
Large Appliance Coatings (EPA 453/R-07-
004, 09/07); NESHAP Subpart  NNNN, Large 
Appliances (7/23/02)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), Alternative 
Control Technology (ACT), and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet RACT

Magnet Wire Control of Volatile Organic Emissions from 
Existing Stationary Sources, Volume IV: 
Surface Coating of Insulation of Magnet Wire 
(EPA-450/2-77-033, 12/77); Control of Volatile 
Organic Emissions from Existing Stationary 
Sources, Volume IV: Surface Coating of 
Insulation of Magnet Wire (EPA-450/2-77-033, 
12/77)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Metal Furniture 
Coatings

Control of Volatile Organic Emissions from 
Existing Stationary Sources (EPA-450/2-77-
032, 12/77); Control Techniques Guidelines 
for Metal Furniture Coatings (EPA-453/R-07-
005, 09/07); NESHAP Subpart RRRR, Metal 
Furniture (5/23/03) 

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Natural Gas / 
Gasoline 
Processing

Control of VOC Equipment Leaks from Natural 
Gas / Gasoline Processing Plants (EPA-450/2-
83-007, 12/83)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Paper and Fabric Control of Volatile Organic Emissions from 
Existing Stationary Sources – Volume II: 
Surface Coatings of Cans, Coils, Paper, 
Fabric, Automobiles, and Light-Duty Trucks 
(EPA-450/2-77-008, 05/77)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Paper, Film, and 
Foil Coatings

Control Techniques Guidelines for Paper, 
Film, and Foil Coatings (EPA-453/R-07-003, 
09/07)

230, Plastic 
Products and 
Materials – Paper 
Treating 
Operations 
(06/28/94); 
rescinded 4/12/12

None 59 FR 64336 
(12/14/1994), 
for Rule 
06/28/94.

Rule 230 was rescinded 4/12/12.  
The only source, Formica, is 
shutdown (06/29/07).  
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), Alternative 
Control Technology (ACT), and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet RACT

Pharmaceutical 
Products

Control of Volatile Organic Emissions from 
Manufacture of Synthesized Pharmaceutical 
Products (EPA-450/2-78-029, 12/78)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Refineries Control of Refinery Vacuum Producing 
Systems, Wastewater Separators, and 
Process Unit Turnarounds (EPA-450/2-77-
025, 10/77); Control of VOC Leaks from 
Petroleum Refinery Equipment (EPA-450/2-78-
036, 06/78)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Rubber Tire Control of Volatile Organic Emissions from 
Manufacture of Pneumatic Rubber Tires (EPA-
450/2-78-030, 12/78)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Ships/Marine 
Coating

Control Technique Guidelines for Shipbuilding 
and Ship Repair Operations (Surface Coating) 
(61 FR 44050, 08/27/96) ); Alternative Control 
Technology Document – Surface Coating 
Operations at Shipbuilding and Ship Repair 
Facilities (EPA-453/R-94-032, 04/94); 
NESHAP Subpart II, Shipbuilding and Ship 
Repair (surface coating) (12/16/96)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.

Synthetic Organic 
Chemicals

Control of VOC Emissions from Air Oxidation 
Processes in Synthetic Organic Chemical 
Manufacturing Industry (EPA-450/3-84-015, 
12/84); Control of VOC Emissions from 
Reactor Processes and Distillation Operations 
in SOCMI (EPA-450/4-91-031, 08/93)

None Negative declaration to be adopted. 
There are no sources for this 
category in the District.
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), Alternative 
Control Technology (ACT), and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet RACT

Bakery Ovens Alternative Control Technology Document – 
Bakery Ovens (EPA-453/R-92-017, 12/92)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Cement Kilns NOx Emissions from Cement Manufacturing 
(EPA-453/R-94-004, 03/94)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Chemical Plants Control Techniques for Fugitive VOC 
Emissions from Chemical Process Facilities 
(EPA-625/R-93-005, 03/94)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Ethylene Oxide Alternative Control Technology Document – 
Ethylene Oxide Sterilization / Fumigation 
Operations (EPA-450/3-89-007, 03/89)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Glass Furnaces NOx Emissions from Glass Manufacturing 
(EPA-453-R-94-037, 01/93)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Ink and Paint 
Manufacture

Control of VOC Emissions from Ink and Paint 
Manufacturing Processes (EPA-450/3-92-013, 
04/92)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Iron and Steel NOx Emissions from Iron and Steel Mills (EPA-
453/R-94-065, 09/94)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Leather and 
Tanning

Air Emissions and Control Technology for 
Leather Tanning and Finishing Operations 
(EPA-453/R-93-025, 06/93)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Nitric and Adipic 
Acid

NOx Emissions from Nitric and Adipic Acid 
Manufacturing (EPA-453/3-91-026, 12/91)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Organic Waste 
Process Vents

Alternative Control Technology Document - 
Organic Waste Process Vents (EPA-450/3-91-
007, 1990/12)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Pesticides Control of VOC Emissions from the 
Application of Agricultural Pesticides (EPA-
453/R-92-011, 03/93)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Source Categories with ACT and Other RACT Guidance (not CTGs)
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Source Category RACT Guidance Document -- Control 
Technique Guidelines (CTG), Alternative 
Control Technology (ACT), and Others

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet RACT

Plywood Veneer 
Dryers

Control Techniques for Organic Emissions 
from Plywood Veneer Dryers (EPA-450/3-83-
012

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Polymeric  Foam 
Product 
Manufacturing

Control of VOC Emissions from Polystyrene 
Foam Manufacturing (EPA-450/3-90-020, 
09/90)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.

Wastewater Control of VOC Emissions from Industrial 
Wastewater (EPA-453/D-93-056, 09/92)

None ACT or Other RACT Guidance.  
There are no sources for this 
category in the District.
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Source 
Category

CARB -- Every Feasible Control Measure 
(EFM)

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet EFM

Adhesives SMAQMD Rule 460 (11/30/00); SJUAPCD Rule 
4653 (09/16/10); BAAQMD Reg. 8, Rule 51 
(12/02/09); SCAQMD Rule 1168 (01/07/05); 
SDCAPCD Rule 67.21 (05/14/08); YSAQMD 
Rule R2-33 (05/14/08); CARB- Reasonably 
Available Control Technology (RACT) (1998)

Rule 235, 
Adhesives 
(10/11/12)

Minor Approved 78 FR 
53711 8/30/13, 
effective 
10/29/13

Rule 235 emission reduction measures 
will be equal to equivalent measures in 
the regional districts rules. 

Aerospace 
Coatings

SCAQMD Rule 1124 (12/13/96); SDCAPCD 
Rule 67.9 0 (04/30/97)

No Major or 
Minor

There are no sources subject to this 
source category in the District.

Architectural 
Coatings  

CARB Suggested Control Measure (SCM) 
(2007); SCAQMD Rule 1113 (07/13/07)

Rule 218, 
Architectural 
Coatings  
(10/14/10)

Minor 76 FR 75795 
12/5/11, effective 
2/3/12 (10/11/12)

Rule 218 considers  the State emission 
reduction measures equal to the 2007 
CARB SCM.

Automotive 
Refinishing

CARB Suggested Control Measure (SCM) 
(10/05); SCAQMD Rule 1151 (12/02/05)

Rule 234, 
Automotive 
Refinishing 
(10/14/10)

Minor Rule 234 considers the State emission 
reduction measures equal to the 2005 
CARB SCM.

Bakery Ovens SMAQMD Rule 458 (09/05/96); SJUAPCD Rule 
4693 (05/16/02); BAAQMD Reg. 8, Rule 42 
(06/01/94); SCAQMD Rule 1153 (01/13/95); 
SDCAPCD Rule 67.24 (05/15/96)

None There are no sources subject to this 
source category in the District.

Fugitive 
Emissions from 
Chemical Plants

BAAQMD Reg. 8, Rules 22 (06/01/94), 28 
(06/15/94), 18 (01/07/98)

None There are no sources subject to this 
source category in the District.

Fugitive 
Emissions from 
Oil and Gas 
Production

RACT Determination of Fugitive Emissions of 
Fugitive Emissions of  VOCs from Oil and Gas 
Production and Processing; Facilities, 
Refineries, Chemical Plants, and Pipeline 
Transfer Stations (12/08/93)

None There are no sources subject to this 
source category in the District.
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Source 
Category

CARB -- Every Feasible Control Measure 
(EFM)

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet EFM

Fugitive 
Emissions from 
Petroleum 
Refineries

BAAQMD Reg. 8, Rules 28 (06/15/94), 18 
(01/07/98)

None There are no sources subject to this 
source category in the District.

Gasoline 
Terminals and 
Bulk Plants

SMAQMD Rules 446 (11/16/93), 447 
(04/02/98); SJUAPCD Rules 4621 (12/20/07), 
4623 (05/19/05); BAAQMD Reg. 8, Rules 33 
(4/15/09), 39 (04/15/09), 5 (10/12/06); 
SCAQMD Rules 462 (05/14/99), 463 
(05/06/08); SDCAPCD Rules 61.1 ( 07/26/00), 
61.2 (07/26/00), 61.3 (10/16/03), 61.3.1 
(03/01/06), 61.8 (01/13/87).1, 61.4.1 
(03/26/08); YSAQMD Rules R2-13 (05/25/94),  
R2-21 (09/14/05)

Rule 215, Transfer 
of Gasoline into 
Tank Trucks, 
Trailers, and 
Railroad Tank 
Cars at Loading 
Facilities 
(06/19/97) 

Minor 76 FR 5277 
01/31/11 
(06/19/97)

Rule 215 emission reduction measures 
are equal to equivalent measures in the 
regional districts rules.

Graphic Arts, 
Lithographic and 
Letterpress 
Printing 

SMAQMD Rule 450 (10/23/08); SJUAPCD Rule 
4607 (12/08/08); BAAQMD Reg. 8, Rule 20 
(11/19/08); SCAQMD Rules 1130 (10/8/99); 
SDCAPCD Rule 67.16 (05/15/96)

239, Graphic Arts 
Operations 
(10/11/12)

Minor  63 FR 63410 
11/13/98 
(02/13/97)  

Rule 239 emission reduction measures 
will be revised to meet equivalent 
measures in the regional districts rules. 
Awaiting EPA action on 10/11/12 
amendment.

Industrial Boilers 
≥ 5 million Btu/hr

SMAQMD Rule 411 (03/25/10); SJUAPCD 
Rules 4305 (08/21/03), 4306 (10/16/08); 
BAAQMD Reg. 9,  Rule 7 (07/30/08);  
SDCAPCD Rules 69 (12/12/95),69.2 
(09/27/94); YSAQMD Rule R2-27 (08/14/96); 
CARB - RACT and Best Available Retrofit 
Control Technology (BARCT) for  Industrial, 
Institutional, and Commercial Boilers, Steam 
Generators, and Process Heaters (07/18/91) 

231, Industrial, 
Institutional, and 
Commercial 
Boilers, Steam 
Generators, and 
Process Heaters 
(10/09/97)

Minor 76 FR 67366 
11/1/11, effective 
1/3/12 (10/09/97)

Rule 231 emission reduction measures 
are equal to equivalent measures in the 
regional districts rules.

246, Natural Gas 
Fired Water 
Heaters (06/19/97)

Minor 76 FR 67366 
11/1/11, effective 
1/3/12 (06/19/97)

Rule 246 applies to natural gas water 
heater < 750,000 Btu/hr and is 
consistent with the regional districts 
rules.  

Large Water 
Heaters and 
Small Boilers < 2 
million Btu/hr

SCAQMD Rule 1146.1 (5/13/94) and 1146.2 
(05/05/06); SMAQMD Rule 411 (8/23/07) and 
414 (8/1/96); SJUAPCD Rule 4307 (5/19/11) 
and 4308 (12/17/09); BAAQMD Reg. 9, Rule 6 
(11/7/07) d R l  7 (9/16/92)  YSAQMD R l  
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Source 
Category

CARB -- Every Feasible Control Measure 
(EFM)

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet EFM

Rule 247, Natural 
Gas-Fired Water 
Heaters, Small 
Boilers, and 
Process Heaters 
(10/10/13)

Minor Rule 247 for all new boilers and water 
heaters within the heat input range of 
75,000 to 5 million Btu/hr -- a SIP 
commitment by 2015 -- Sacramento 
Regional 8-Hour Ozone Attainment and 
Reasonable Further Progress Plan. Rule 
247 10/10/13 withdrawn pending 
scheduled amendment of Rule 247 on 
02/13/14.

Marine Coatings SCAQMD Rule 1106 (01/13/95);  NESHAP 60 
FR 64330 (12/15/95)

None There are no sources subject to this 
source category in the District.

Metal Parts and 
Products (Non-
Architectural)

SMAQMD Rule 451 (09/25/2008); SJUAPCD 
Rule 4603 (09/17/09); BAAQMD Reg. 8, Rule 
19 (10/16/02); SCAQMD Rule 1107 (01/06/06); 
SDCAPCD Rule 67.3 (04/9/03); YSAQMD Rule 
R2-25 (05/14/08)

245, Surface 
Coating of Metal 
Parts and 
Products 
(08/20/09)

Minor Rule 245 is consistent with the regional 
districts rules.  It was recently amended 
to meet the Control Technique 
Guidelines (CTG).

Pleasure Craft 
Coating 
Operations

SCAQMD Rule 1106.1 (02/12/99) None There are no sources subject to this 
source category in the District.

Polyester Resin 
Operations

SMAQMD Rule 465 (09/25/08); SJUAPCD Rule 
4684 (09/17/09); BAAQMD Reg. 8,  Rule 50 
(12/2/09); SCAQMD Rule 1162 (07/08/05); 
SDCAPCD Rule 67.12 (05/15/96); YSAQMD 
Rule R2-30 (05/14/08)

243, Polyester 
Resin Operations 
(04/10/03)

Minor Rule 243 considers the State emission 
reduction measures equal to the 2007 
CARB's RACT/BARCT.

Polymeric  Foam 
Product 
Manufacturing

SJUAPCD Rule 4682 (09/20/07); SDCAPCD 
(05/15/96); SCAQMD Rule 1175 (09/07/07)

None There are no sources subject to this 
source category in the District.

Portland Cement 
Kilns

SCAQMD Rule1112 (06/06/86)  None There are no sources subject to this 
source category in the District.

Refinery Boilers SCAQMD 1109 (08/05/88) BAAQMD Reg. 9 
Rule10 (01/05/94)

None There are no sources subject to this 
source category in the District.

  
  

    
 

      
      

      
        

(11/7/07) and Rule 7 (9/16/92); YSAQMD Rule 
2.37 (4/8/09)



Table 3.  Every Feasible Measure (EFM)

Table 3 - Page 4 of 4                                                                                                
                  

Source 
Category

CARB -- Every Feasible Control Measure 
(EFM)

PCAPCD Rule 
(Date Last 
Amended)

PCAPCD 
Sources

Most Recent 
SIP Approval

Actions Required to Meet EFM

Restaurants, 
Chain Driven 
Charbroilers

SJUAPCD Rule 4692 (9/17/09); SCAQMD 
Rule1138 (11/14/97)

Minor There are no sources subject to this 
source category in the District.

Semiconductor 
Manufacturing

BAAQMD Reg. 8, Rule 30 (6/15/94); SCAQMD 
Rule 1164 (1/13/95); VCAPCD Rule 
74.21(4/6/93)

Rule 244, 
Semiconductor 
Operations 
(02/09/95)

Minor 61 FR 38571 
07/25/96 
(02/09/95)

Rule 244 meets RACT.  There is no 
available federal CTG guidance for this 
source category.  The Rule was SIP 
approved on 07/25/96.

Small Industrial 
Boilers (1 million 
Btu/hr to 5 
million Btu/hr)

SMAQMD  Rule 414 (08/23/07); SJUAPCD 
Rules 4307(10/16/08);  4308 (12/17/09)

Rule 247, Natural 
Gas-Fired Water 
Heaters, Small 
Boilers, and 
Process Heaters 
(10/10/13)

Minor Rule 247 for all new boilers and water 
heaters within the heat input range of 
75,000 to 5 million Btu/hr -- a SIP 
commitment by 2015 -- Sacramento 
Regional 8-Hour Ozone Attainment and 
Reasonable Further Progress Plan. Rule 
247 (10/10/13) withdrawn pending 
scheduled amendment of Rule 247 on 
02/13/14.

Solvent Cleaning SMAQMD Rule 466 (09/25/08); SJUAPCD 
Rules 4663 (09/20/07), 4461 (09/20/07); 
BAAQMD Reg.8,  Rule 16 (10/16/02); 
SCAQMD Rules 1122 (05/1/09), 1171 
(05/1/09); SDCAPCD Rule 67.6.1 (05/23/07)                 

216, Organic 
Solvent Cleaning 
and Degreasing 
(12/11/03); 240, 
Surface 
Preparation and 
Cleanup 
(12/11/03)

Minor 75 FR 24406 
05/05/10 
(12/11/03)

Rule 216 emission reduction measures 
will be equal to equivalent measures in 
the regional districts rules.

Surface Coating 
of Plastic Parts 
and Products

BAAQMD  Reg. 8, Rule 31 (10/16/02); 
SCAQMD Rule 1145 (12/04/09)

Rule 249, Surface 
Coating of Plastic 
Parts and 
Products 
(08/08/13)

Minor District adopted new Rule 249 to 
address this source category.  Awaiting 
forwarding by ARB to EPA.



 

 
 
 

Agenda Date:  February 13, 2014 
 
Prepared By:  Yushuo Chang, Planning & Monitoring Section Manager 
 
Topic: Adoption of PM2.5 Implementation/Maintenance Plan and  

Re-Designation Request for the Sacramento PM2.5 Nonattainment 
Area and Errata Sheet 

 
 

Action Requested: 
 

1) Conduct a Public Hearing regarding the proposed PM2.5 Implementation/Maintenance 
Plan and Re-Designation Request for the Sacramento PM2.5 Nonattainment Area 

 
2) Adopt Resolution #14-05 (Attachment #1), thereby approving the PM2.5 

Implementation/Maintenance Plan and Re-Designation Request for the Sacramento Area 
and Errata Sheet. 

 
Discussion:  Elevated fine particulate matter (PM2.5) levels are associated with a variety of 

health problems including reduced lung function; increased respiratory complications and 
cardiovascular disease; weakened immune system; and premature death. The U.S. EPA 
revised the National Ambient Air Quality Standards (NAAQS) for the 24-hr PM2.5 
standards from 65μg/m3 to 35μg/m3 in 2006 to better protect the public health and welfare. 
Based on the revised standard, EPA designated portions of Placer County, along with all 
of Sacramento County and portions of El Dorado and Yolo Counties, as a regional  
nonattainment area.  

 
Because of the regional collaborative efforts, PM2.5 concentrations in the Sacramento 
region have been steadily decreasing over the past several years. Data from the years 
2009-2011 shows that the region met the 24-hour standard over the three consecutive 
years. On July 15, 2013, EPA officially published the attainment determination for the 
Sacramento Region PM2.5 nonattainment area. This attainment determination would 
replace the federal nonattainment area permitting requirements and would also suspend 
certain federal planning requirements for the Sacramento region. However, before the re-
designation can occur, the region must fulfill certain criteria as required by the Clean Air 
Act (CAA). The attached PM2.5 Implementation/Maintenance Plan and Re-Designation 
Request (Plan) contains the information for EPA that fulfills all of the required criteria. 
 
The Plan provides evidence, which meets the CAA requirements, to re-designate the 
Sacramento region to attainment for the 2006 PM2.5 NAAQS. It includes the 
demonstration that local, state, and federal control measures provided permanent and 
enforceable emissions reductions that successfully led the Sacramento region to 
attainment of the 2006 24-hour PM2.5 NAAQS in 2011, and the attainment continued into 
2012. The Plan concludes no additional control measures are needed. In addition, the Plan 
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also provides emission inventories to demonstrate that the region will continue to attain 
for the 10-year maintenance period, 2014-2024.  
 
The California Environmental Quality Act (CEQA) requires an environmental evaluation 
to consider and analyze if any potentially significant environmental impacts are associated 
with a proposed action. This Plan assures the maintenance, restoration, enhancement, or 
protection of the environment and proposes no new measures.  The Plan is exempt from 
CEQA1

 

 because it is an action by a regulatory agency for protection of the environment, 
and because it can be seen with certainty that there is no possibility that the activity in 
question may have a significant adverse effect on the environment.        

Public Review:  An electronic version of the Plan was made available on the District website 
for public review. A Notice of Public Hearing was published in the Auburn Journal on 
December 1, 2013 and January 5, 2014. No public comments were received. 

 
 The Boards of Sacramento Metropolitan AQMD, Yolo-Solano AQMD, and El Dorado 

County AQMD held public hearings for the Plan on October 24, November 13, and 
December 3, 2013, respectively.  

 
Recommendation: Staff recommends adoption of Resolution #14-05, (Attachment #1), 

thereby approving the PM2.5 Implementation/Maintenance Plan and Re-Designation Request 
for the Sacramento PM2.5 Nonattainment Area and its Errata Sheet.  Because weather 
patterns in December 2013 have caused increased PM2.5 readings at various monitors, the 
EPA may require additional attainment demonstrations in the near future. Staff will bring 
the Plan back to the Board for review if required.  

 
Attachment(s): #1: Resolution #14-05, Adoption of PM2.5 Implementation/Maintenance Plan 

and Re-Designation Request for the Sacramento PM2.5 Nonattainment 
Area and Errata Sheet 

                                                 
1 CEQA Guidelines Section 15308 and Section 15061(b)(3), Class 8 Categorical Exemption    



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

ATTACHMENT #1 
 

SUBJECT: 
 

Resolution #14-05, Adoption of PM2.5 Implementation/Maintenance Plan and Re-Designation 
Request for the Sacramento PM2.5 Nonattainment Area and Errata Sheet 
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1                                                                                                                                                       Resolution # 14-05 
 

 

 
 
Before the Placer County 
Air Pollution Control District Board of Directors 
 
 
In the Matter Of: Adopt a Resolution to approve the PM2.5 Implementation/Maintenance Plan 

and Re-Designation Requests for the Sacramento PM2.5 Nonattainment Area, 
as shown in Exhibit I, and Errata Sheet, as shown in Exhibit II. 

 
 

The following Resolution was duly passed by the Placer County Air Pollution Control District 
Board of Directors at a regular meeting held on February 13, 2014, by the following vote: 
 

Ayes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Noes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Abstain: Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

 
Signed and approved by me after its passage: 
 
 
       ____________________________________ 
       Chairman of the Placer County Air Pollution 
       Control District Board of Directors 
 
 
__________________________________ 
Attest: Clerk of said Board 
 
 
WHEREAS, the United States Environmental Protection Agency (USEPA) promulgated the 
National Ambient Air Quality Standard (NAAQS) for PM2.5 with a 24-hour averaging time of 
35 μg/m3 and determined that the PM2.5 standards are necessary in order to protect public health 
(Federal Register, Vol. 71, No, 200 p. 61144, 10-17-2006); and 
 
WHEREAS, the Sacramento Federal Nonattainment Area (SFNA) exceeded the 24-hour PM2.5 
NAAQS during 2005-2007 and was designated nonattainment for PM2.5, with an attainment 
deadline of December 14, 2012 (Federal Register, Vol. 74, No. 218 p. 58688, 11-13-2009); and 
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WHEREAS, the SFNA includes the Sacramento Metropolitan Air Quality Management District 
and portions of Placer County Air Pollution Control District, Yolo-Solano Air Quality 
Management District, and El Dorado County Air Quality Management District; and 
 
WHEREAS, the SFNA attained the 24-hour PM2.5 standard in 2011 and continued to attain the 
standard in 2012 (42 USD 7407(d)(3)(E)(i)); and 
 
WHEREAS, effective on August 14, 2013, US EPA officially determined that the SFNA had 
attained the 24-hour PM2.5 NAAQS by the attainment deadline (Federal Register, Vol. 78, No. 
135, p. 42018, 07-15-2013); and 
 
WHEREAS, to be formally re-designated to attainment:  
• EPA must determine that the area has met the PM2.5 NAAQS (42 USC 7407(d)(3)(E)(i))  
• EPA must fully approve the State’s implementation plan (42 USC 7407(d)(3)(E)(ii))  
• EPA must determine that the improvement in air quality is due to permanent enforceable 

reductions in emissions (42 USC 7407(d)(3)(E)(iii))  
• EPA must fully approve a maintenance plan for the area that demonstrates Sacramento will 

continue to attain for 10 years (42 USC 7407(d)(3)(E)(iv))  
• EPA must find that the State has met all applicable requirements under the Clean Air Act 

Section 110 (42 USC 7410) and part D (42 USC 7501 et. seq.) (42 USC 7407(d)(3)(E)(v)); 
and  

  
WHEREAS, the Air Districts in the SFNA have prepared the “PM2.5 
Implementation/Maintenance Plan and Re-designation Request for the Sacramento PM2.5 
Nonattainment Area” (Plan) to meet the re-designation requirements; and  
 
WHEREAS, the Plan contains information necessary to demonstrate the region has a fully 
approvable SIP and met all applicable Clean Air Act requirements relevant to this re-designation, 
including 42 USC §7407, §7409, §7410, §7502, §7503, §7505a, §7506, §7509, §7513, §7513a, 
§7513b, and §7619 (42 USC 7407(d)(3)(E)(ii and v)); and  
 
WHEREAS, the Plan identifies the permanent and enforceable control measures that resulted in 
attainment of the 2006 24-hour PM2.5 NAAQS and contains information necessary to show that 
attainment was not due to unusually favorable weather conditions or temporary emissions 
reductions from adverse economic conditions(42 USD 7407(d)(3)(E)(iii)); and  
 
WHEREAS, the Plan contains a maintenance plan that meets EPA guidance to demonstrate 
Sacramento will continue to attain for 10 years, by demonstrating the future emissions will 
remain below emissions in the attainment year (42 USC 7407(d)(3)(E)(iv) and 7505a); and  
 
WHEREAS, PM2.5 can be directly emitted or be secondary PM2.5 formed through chemical 
reactions of precursor pollutants including nitrogen oxides (NOX), sulfur dioxide (SO2), volatile 
organic compounds (VOC), and ammonia (NH3); and  
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WHEREAS, the Plan includes emissions inventory forecasts for PM2.5, NOX, SO2, VOC, and 
NH3 uses 2011 as the base year for the forecasts because the SFNA attained the 2006 24-hour 
PM2.5 NAAQS; and 2024 as the horizon year because the SFNA anticipates EPA’s plan 
approval action to occur in 2014, and 2024 is considered as the end of the 10 year period; and  
 
WHEREAS, the proposed Plan sets Motor Vehicle Emission Budgets (MVEB) for PM2.5 and 
NOx for transportation conformity purposes consistent with the maintenance plan (42 USC 
§7506 and 40 CFR Part 93); and  
 
WHEREAS, the Air Districts consulted with metropolitan planning organizations, state 
agencies, Department of Transportation, and USEPA through Sacramento Area Council of 
Government’s (SACOG) Regional Planning Partnership (RPP) and Land Use and Natural 
Resources Committees; and  
 
WHEREAS, SACOG’s RPP approved the proposed motor vehicle emission budgets by a 
consensus vote on March 20, 2013; and  
 
WHEREAS, the Plan maintenance plan contingency provisions that the SFNA will continue to 
monitor PM2.5 air quality and take prompt corrective action within 24 months after a violation 
of the 2006 24-hour PM2.5 NAAQS is certified; and  
 
WHEREAS, in connection with the foregoing, the Sacramento Metropolitan Air Quality 
Management District, as lead agency, in consultation with El Dorado Air Quality Management 
District, Placer County Air Pollution Control District, and Yolo-Solano Air Quality Management 
District, as responsible agencies, determined that the California Environmental Quality Act 
(CEQA) under Sections 15308 and 15061(b)(3) of the State CEQA Guidelines exempts actions 
by regulatory agencies if it can be seen with certainty that there is no possibility that the actions 
may have a significant adverse effect on the environment; and  
 
WHEREAS, the Sacramento Metropolitan Air Quality Management District published a notice 
of the availability of the Plan on September 23, 2013 to invite public comment on the document; 
and 
 
WHEREAS, the Placer County Air Pollution Control District provided proper notice, including 
publication in a newspaper of general circulation on December 1, 2013, and January 5, 2014; and 
the Board held a public hearing and considered public comment on the proposed Plan at its 
February 13, 2014 meeting; and  
 
WHEREAS, staff of the Sacramento Metropolitan Air Quality Management District, at 777 12th 
Street, Sacramento, will maintain the record of the proceedings upon which this decision is 
based. 
 
NOW THEREFORE BE IT RESOLVED, that the PM2.5 Implementation/Maintenance Plan 
and Re-designation Request for Sacramento County is exempt from CEQA.  
 



 
 
 
 
 

4                                                                                                                                                      Resolution # 14-05 
 

BE IT FURTHER RESOLVED, that the Board of Directors of the Placer County Air Pollution 
Control District approves the PM2.5 Implementation/Maintenance Plan and Re-designation 
Request for the Sacramento Region, as shown in Exhibit I, and the Errata Sheet, Exhibit II.  
 
BE IT RESOLVED AND ORDERED, that the Board of Directors of the Placer County Air 
Pollution Control District directs staff to forward the PM2.5 Implementation/Maintenance Plan 
and Re-designation Request for the Sacramento Region and all necessary supporting documents 
to the California Air Resources Board for submittal to the U.S. Environmental Protection 
Agency as a revision to the California State Implementation Plan, to make minor corrections and 
take other actions necessary to fulfill the intent of this resolution. 
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1 Introduction 
1.1 Background Information 
Particulate matter (PM) is the term for the mixture of solid and liquid particles in the ambient air. 
Particles originate from a variety of activities and processes, and the chemical and physical 
compositions vary. Components of PM include nitrates, sulfates, elemental carbon, organic 
carbon compounds, acid aerosols, trace metals, and geologic materials. PM can be directly 
emitted to the air or can be produced by secondary formation in the atmosphere when precursor 
gaseous pollutants, such as nitrogen oxides and sulfur dioxide, chemically react to form fine 
aerosol particles. 

Sources of PM are mainly due to human (anthropogenic) activities, such as residential fuel 
combustion smoke and soot, entrained road dust, and motor vehicle exhaust. PM can also be 
generated from natural sources such as wildfires. 

For air quality monitoring purposes, PM is measured and expressed as the mass of particles in 
micrograms per cubic meter (μg/m3) of air. Ambient PM concentrations can build up in the 
Sacramento region due to its valley geography, stagnant wintertime meteorology, and urban 
emission sources. PM may eventually be removed from the atmosphere by gravitational settling 
or deposition, rainout (attaching to water droplets as they fall to the ground), and washout (being 
absorbed by water molecules in clouds and later falling to the ground with rain). 

Ambient air quality standards for particulate matter focus on the smaller particle sizes that are 
responsible for adverse health effects because of their ability to reach the lower regions of the 
respiratory tract. Standards that have been established to protect human health refer to the air 
pollutant that consists of particles 2.5 microns or less in diameter (PM2.5). 

The United States Environmental Protection Agency (EPA) promulgated a new 24-hour 
standard for PM2.5 in October 2006 (71 FR 61144). This change strengthened the daily standard 
from 65μg/m3 to 35μg/m3 to protect the general public from health effects caused by exposure 
to fine particulate matter. Although the Sacramento area had attained the prior PM2.5 standards, 
the EPA Administrator established PM2.5 nonattainment designations for the 2006 standard, 
which became effective on December 14, 2009 (74 FR 58688). In EPA’s final designation, a 
multi-county PM2.5 nonattainment area was created in the Sacramento region. The Sacramento 
Federal PM2.5 Nonattainment Area attained the Federal PM2.5 health standards on December 
31, 2011. This document requests that EPA re-designate the area to attainment for the federal 
standard. 

1.2 Health Impacts 
PM is a mixture of very small liquid droplets and solid particles that are suspended in the air. 
Studies have linked exposure to PM to a variety of significant health problems. While all particle 
pollution has the ability to create health impacts, PM2.5 (fine particles) is especially serious 
because the particles are so small that they can penetrate deep into the lungs. Consequently, 
exposure to PM2.5 can cause serious health problems and aggravate existing problems. People 
with heart or lung diseases, children, and older adults are the most likely to be affected by fine 
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particle pollution. However, even if a person is healthy, they may experience temporary 
symptoms from exposure to elevated levels of particle pollution. (CARB, 2003) 

Adverse health effects linked to PM2.5 include:  

 Increased respiratory symptoms, such as irritation of the airways, coughing, or difficulty 
breathing; 

 Decreased lung function; 
 Aggravated asthma; 
 Development of chronic bronchitis; 
 Irregular heartbeat; 
 Nonfatal heart attacks; and 
 Premature death in people with heart or lung disease. 

Exposure to PM pollution can cause coughing, wheezing, and decreased lung function even in 
otherwise healthy children and adults. The California Air Resources Board (CARB) and Office of 
Environmental Health Hazard Assessment (OEHHA) estimate that thousands of elderly people 
die prematurely each year from exposure to fine particles (Dominici et al., 2006). Before the 
region attained the standard in 2011, CARB had estimated both the public health and economic 
impacts caused by exposure to PM2.5. For the Sacramento Metropolitan Area1, CARB estimated 
(Smith, 2008) that each year PM2.5 causes: 

 90 premature deaths; 
 20 hospital admissions; 
 1,200 asthma and lower respiratory symptom cases; 
 110 acute bronchitis cases; 
 7,900 lost work days; 
 42,000 minor restricted activity days 

These PM2.5 related health effects resulted in an estimated total economic impact of over $3 
million per year. (SMAQMD, 2009) 

1.3 Description of the Sacramento PM2.5 Nonattainment Area 
The Sacramento Federal PM2.5 Nonattainment Area encompasses all of Sacramento County, 
the eastern portion of Yolo County, the western portions of El Dorado and Placer counties, and 
the northeast portion of Solano County. The map (Figure 2.1) in the Chapter 2 displays the 
nonattainment area boundaries. 

1.4 Purpose of the Maintenance Plan and Re-designation Request 
Areas that have been designated as nonattainment for the federal PM2.5 ambient air quality 
standard by EPA are required to submit an attainment plan no later than 3 years after the 

                                                
1  Sacramento Metropolitan Area includes: El Dorado, Mountain Counties Air Basin; Placer, Mountain 

Counties Air Basin and Sacramento Valley Air Basin; Sacramento, Sacramento Valley Air Basin; 
Solano, Sacramento Valley Air Basin; Solano, Sacramento Valley Air Basin; and Yolo, Sacramento 
Valley Air Basin. 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

  Introductions 
  Page 1-3 

effective date of the designation (December 14, 2012). EPA’s recognition that our region met 
the standard in 2011 suspended this planning requirement. 

Once the standard has been met, a nonattainment area may request re-designation to 
attainment for the standard. To be re-designated the area must, among other things, show that 
attainment was achieved by permanent and enforceable reductions and that the area will 
remain below the standard for 10 years after accounting for emissions growth. This document 
shows that the region has met these requirements and requests that EPA re-designate the area 
to attainment. 

1.5 Maintenance Plan Development Schedule and Public Review Process 
This PM2.5 maintenance plan was developed by the four air districts that have jurisdiction over 
the designated Federal PM2.5 Nonattainment Area. These air districts include the Sacramento 
Metropolitan Air Quality Management District (SMAQMD), the Yolo-Solano Air Quality 
Management District (YSAQMD), the Placer County Air Pollution Control District (PCAPCD), 
and the El Dorado County Air Quality Management District (EDCAQMD). In addition, CARB 
provided technical assistance in the development of the emissions inventory and chemical 
speciation analysis. The Sacramento Area Council of Governments (SACOG), which is the 
Metropolitan Planning Organization for most of the region, assisted with the generation of 
planning assumptions used to develop PM2.5 motor vehicle emissions budgets for the region. 

Prior to submittal to EPA, the Plan will be adopted by all four air district boards and CARB as a 
revision to the California State Implementation Plan. Prior to adoption of the Plan by any air 
district or the California Air Resources Board there will be an opportunity for public review and 
comment, as required under the Clean Air Act (CAA) (40 U.S.C. 7410). 

1.6 Overview of Plan Contents 
The CAA contains specific requirements that must be met before EPA will re-designate an area. 
This Plan includes all of the required elements. The PM2.5 plan contents are as follows:  

FEDERAL CLEAN AIR ACT REQUIREMENTS – Explains the purpose of the 
maintenance plan and re-designation request and provides details concerning the CAA 
PM2.5 requirements for the nonattainment area. (Chapter 2) 

PM2.5 MONITORING NETWORK AND AIR QUALITY DATA – Characterizes the network 
of PM2.5 monitoring sites in the nonattainment area, includes data demonstrating that the 
National Ambient Air Quality Standard (NAAQS) was met, and examines the trends in 
data collected from the monitoring sites. This section also examines the seasonal 
characteristics of PM2.5 in the nonattainment area. (Chapter 3) 

EMISSIONS INVENTORY AND PM2.5 SPECIATION ANALYSIS – Discusses PM2.5, its 
precursors, and the breakdown of PM2.5 emission sources. These sections also provide 
a detailed accounting of PM2.5 emissions for the base year as well as forecasts for future 
years. (Chapter 4) 

CONTROL MEASURES – Analyze measures that were implemented to achieve 
attainment and that will provide for maintenance of the PM2.5 NAAQS. (Chapter 6) 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

  Introductions 
  Page 1-4 

MAINTENANCE DEMONSTRATION AND MAINTENANCE CONTINGENCY PLAN – 
Demonstrates that the nonattainment area will be able to remain below the national 
PM2.5 standards through 2024. The contingency plan specifies actions to be taken if the 
health standards are violated. (Chapters 7 & 8) 

TRANSPORTATION CONFORMITY BUDGETS AND GENERAL CONFORMITY – 
Analyzes several conformity issues. The Clean Air Act requires that federal actions be 
consistent with the air quality goals of a region. Conformity is separated into those that 
deal with highway and transit projects (transportation conformity) and those that deal 
with all other federal actions (general conformity). This Plan establishes regional motor 
vehicle emission budgets for purposes of transportation conformity and discusses 
General Conformity, which requires that other reasonably foreseeable federal actions 
will not compromise the region’s maintenance of the PM2.5 standard. (Chapters 9 & 10) 

REDESIGNATION REQUEST – Demonstrates that the nonattainment area has 
achieved the PM2.5 standard as a result of permanent and enforceable measures. The 
section also demonstrates that all requirements have been met for a re-designation to 
attainment of the standard, including emission budgets for evaluation of future 
transportation planning actions by the Sacramento Area Council of Governments and 
the Metropolitan Transportation Commission to meet transportation conformity 
requirements. (Chapter 11) 

SUMMARY AND CONCLUSIONS – Summarizes the contents of the Plan and presents 
the Plan’s final conclusions. (Chapter 12) 
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2 Federal Clean Air Act Requirements 
This chapter provides background information and a discussion of the various requirements 
contained in the Clean Air Act (CAA) and other relevant regulations and guidance. The section 
also identifies the applicable chapters within the plan that demonstrate compliance with specific 
requirements. 

2.1 National Ambient Air Quality Standards (NAAQS) – CAA Section 109 
On July 18, 1997, the United States Environmental Protection Agency (EPA) revised the 
National Ambient Air Quality Standards (NAAQS) for particulate matter to add new standards for 
fine particle pollution, using PM2.5 as the indicator. EPA established annual and 24-hour 
standards for PM2.5 (62 FR 38652). The primary and secondary annual PM2.5 standards were 
set at a level of 15 micrograms per cubic meter (μg/m3), based on a 3-year average of annual 
mean PM2.5 concentrations. Primary and secondary 24-hour PM2.5 standards were set at a level 
of 65 μg/m3, based on a 3-year average of the 98th percentile of 24-hour PM2.5 concentrations. 

In 2006, EPA strengthened the primary and secondary 24-hour PM2.5 NAAQS from 65 μg/m3 to 
35 μg/m3, but retained the primary and secondary annual PM2.5 NAAQS at 15 μg/m3. The 
revised 24-hour PM2.5 standards were published on October 17, 2006 (71 FR 61144) and 
became effective on December 18, 2006. On December 14, 2012 EPA strengthened the 
primary annual PM2.5 standard to 12 μg/m3 (78 FR 3086, January 15, 2013) effective March 18, 
2013. 

Numerous health studies show that short-term exposure to PM2.5 is associated with increased 
mortality and a range of serious respiratory and cardiovascular effects. Chapter 1 – Introduction, 
includes a discussion on the adverse health effects linked to PM2.5 exposure. 

2.2 Designations – CAA Section 107(d)(1) 
CAA Section 107(d)(1)(A)(i) defines a nonattainment area as any area that does not meet an 
ambient air quality standard, or that contributes to ambient air quality in a nearby area that does 
not meet the standard. If an area meets either prong of this definition, then EPA is required to 
designate the area as ‘‘nonattainment.’’ EPA designated the Sacramento Area 
attainment/unclassified for the 1997 annual and 24-hour PM2.5 standard (70 FR 944, January 5, 
2005) effective April 5, 2005. In December 2007, CARB recommended that EPA find that the 
nonattainment area only included Sacramento County (CARB, 2007). In August 2008, EPA 
proposed an expanded nonattainment area that included Sacramento County and portions of El 
Dorado, Placer, Solano, and Yolo counties. In EPA’s technical analysis (EPA, 2008), it states 
that “the [State] recommended boundary does not include the population that would be exposed 
to high levels of PM2.5 represented by the Sacramento design value, nor does it address 
transport that can occur from traffic and other sources within the relatively flat valley floor of the 
Sacramento Valley. In addition, the State relied on future mobile source controls at a statewide 
level to address NOX emissions and, therefore, discounted mobile sources as an important 
consideration in their analysis. EPA believes that there is a significant contribution from mobile 
sources, both commuting and commercial truck traffic, in the Sacramento area.” 
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EPA designated the Sacramento Area as nonattainment for the 2006 24-hour standard, 
effective on December 14, 2009 (40 CFR 81.305). This designation was based on air quality 
monitoring data from Federal Reference Method (FRM) monitors in the region for calendar 
years 2006 through 2008. EPA set nonattainment area boundaries using nine factors listed in 
their 2007 Guidance (EPA, 2007) (e.g. traffic and commuting patterns, jurisdictional boundaries, 
geography and topography). After an evaluation of these factors, EPA determined that the 
boundaries for the Sacramento nonattainment area would include all of Sacramento County and 
portions of Placer, Yolo, Solano, and El Dorado counties. Although EPA has not yet finalized 
designations for the 2013 annual PM2.5 NAAQS, Sacramento’s 2012 peak design value for the 
annual standard was 9.5 μg/m3. 

PM2.5 exceedances most often occur in Sacramento during the winter months and speciation 
data suggest that residential wood burning and mobile source emissions are the most important 
sources. In fact, area source data for Sacramento and the surrounding counties, with the 
exception of Yolo County, show that residential wood burning is the dominant source of PM2.5. 
With respect to mobile sources, Sacramento and the surrounding counties have significant 
mobile source emissions which, combined with the commuting patterns, suggest a link between 
exceedances in Sacramento and mobile source emissions from the surrounding counties. 

Figure 2.1 shows the boundaries of the Sacramento Federal nonattainment area for PM2.5. 

Figure 2.1 Sacramento Federal Nonattainment Area - PM2.5 
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2.2.1 Attainment of the 24-Hour PM2.5 NAAQS 

The 24-Hour PM2.5 NAAQS is attained when the most recent three-year average of the 98th 
percentile of the 24-hour PM2.5 concentration is at or below 35 µg/m3 as outlined in 40 CFR Part 
50, Appendix N. Ambient air quality monitoring data from 2009 – 2011 show that the 
Sacramento nonattainment area has attained the standard. See Chapter 3 – PM2.5 Monitoring 
Network and Air Quality Data for a more detailed discussion on the region’s attainment of the 
2006 PM2.5 NAAQS. 

After an area’s air quality data shows that it meets the PM2.5 NAAQS the State may request that 
the area be re-designated to attainment. Until the area is re-designated to attainment by EPA, 
CAA nonattainment area requirements apply. EPA approved a clean data finding for the 
Sacramento nonattainment area effective August 14, 2013 (78 FR 42018, July 15, 2013). 

The remainder of this chapter summarizes some of the key CAA requirements met by this plan. 
It should not be considered a comprehensive list of all provisions related to approval of this re-
designation request. 

2.3 Re-designations – CAA Section 107(d)(3) and associated guidance and 
regulations 

The purpose of this plan is to request re-designation to attainment. CAA Section 107(d)(3) 
specifies five criteria for re-designation to attainment. 

1. EPA must determine that the area has met the PM2.5 NAAQS 
2. EPA must fully approve the State’s implementation plan 
3. EPA must determine that the improvement in air quality is due to permanent and 

enforceable reductions in emissions 
4. EPA must fully approve a maintenance plan for the area (see Section 2.6 for 

further discussion) 
5. EPA must find that the State has met all applicable requirements under CAA 

section 110 and part D (Sections 171 et seq.) 

Section 2.4 of this chapter discusses in detail State Implementation Plan (SIP) requirements 
and Section 2.5 chapter discusses Part D requirements. 

2.4 SIP requirements – CAA Section 110 (and 319 for monitoring) and 
associated guidance and regulations 

State and air district plans for attaining and maintaining the NAAQS are outlined in a planning 
document known as the state implementation plan (SIP). The SIP provides for implementation, 
maintenance and enforcement of the NAAQS. 

CAA Section 110(a) contains general requirements for State Implementation Plans regarding 
the content, public review, adoption, and submittal of plans. CAA Section 110(a)(2) identifies 
specific elements that are compiled and submitted as what is known as an “infrastructure” SIP. 
The California Air Resources Board submitted a comprehensive CAA Section 110(a)(2) SIP in 
response to CAA of 1970 which was approved by EPA in 1979 in 40 CFR 52.220. On 
November 16, 2007, CARB submitted a revision which fulfilled required elements for the PM2.5 
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annual standard and the 24-hour standards. Additionally, on July 7, 2009, CARB submitted a 
revision to address one outstanding element that the previous submittals did not cover 
concerning emergency powers and adequate emergency episode plans for the PM2.5 standards. 

The 1990 CAA Amendment did not establish specific requirements for PM2.5 because there were 
no PM2.5 air quality standards at that time. As a result, EPA established a rule to explain how the 
CAA would be interpreted to implement the 1997 fine particle (PM2.5) NAAQS. That rule, the 
“Clean Air Fine Particle Implementation Rule; Final Rule” (72 FR 20586), became effective on 
May 29, 2007. On January 4, 2013, in Natural Resources Defense Council v. EPA,2 the DC 
Circuit Court of Appeals remanded EPA’s “Final Clean Air Fine Particle Implementation Rule” 
and the “Implementation of the New Source Review Program for Particulate Matter Less than 
2.5 Micrometers (PM2.5)” to be re-promulgated pursuant to CAA Subpart 4. The Court did not 
address the merits of EPA’s Implementation Rules. This Plan incorporates the requirements of 
Subpart 4 and the requirements of the Implementation Rules. 

EPA’s rules describe the process by which EPA will determine that an area has attained the fine 
particle standard and how it interprets CAA provisions with regard to: 

 Precursor and other pollutants contributing to PM2.5 formation, 
 Attainment demonstrations, 
 Reasonably available control measures (RACM) analysis, 
 Reasonable further progress (RFP) plans, 
 Contingency measures (related to meeting attainment and RFP), 
 New Source Review/Prevention of Serious Deterioration (NSR/PSD), 
 Transportation and General Conformity, 
 Ambient Monitoring, 
 Other planning requirements related to attainment of the PM2.5 NAAQS, 
 Emission inventories,  
 improved source monitoring, and 
 Emergency episodes. 

2.4.1 Precursor and other pollutants contributing to PM2.5 formation 

The precursor gases associated with the formation of PM2.5 are sulfur dioxide (SO2), oxides of 
nitrogen (NOX), volatile organic compounds (VOCs), and ammonia (NH3). These precursors 
undergo chemical reactions in the atmosphere to form secondary particulate matter. This 
secondary particulate matter, along with directly emitted fine PM, makes up ambient PM2.5 

concentrations. As a result, emission inventories must include the most up-to-date information 
on the pollutants and their precursors3 that contribute to PM2.5 ambient concentrations to 
effectively evaluate and develop control strategies in PM2.5 nonattainment and maintenance 
areas. 

                                                
2 Natural Resources Defense Council v. EPA, DC Circuit Court of Appeals, 2013, 706G.3d.428. 
3  40 CFR 51.1000 
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Sulfur dioxide and NOX must be evaluated when developing control strategies for all areas 
(nonattainment and maintenance). (72 FR 20586) VOC and NH3 are not required unless it is 
shown that these precursors are a “significant contributor” to an area’s PM2.5 ambient 
concentrations. 

An assessment of PM2.5 ambient concentrations using Chemical Mass Balance (CMB) modeling 
can be used to quantify the relative contribution for each precursor and may identify 
contributions from specific source categories. A detailed discussion of this assessment is 
contained in Chapter 7 – Maintenance Demonstration. 

2.5 Nonattainment Plan Requirements 
CAA Section 172 contains requirements for nonattainment plans (SIPs) including provisions 
regarding classification and attainment dates, plan submission schedules, and nonattainment 
plan provisions. A list of CAA requirements applicable to this plan is outlined in Table 1 at the 
end of this chapter. Some key nonattainment plan requirements are briefly described below: 

2.5.1 Attainment demonstrations, RACM, RFP, and Contingency Measures 

CAA Section 172(c) and 189(a)(1) require nonattainment areas to submit a nonattainment plan. 
This plan consists of: (1) a technical analysis that locates, identifies and quantifies sources of 
emissions contributing to area violations of the PM2.5 NAAQS 172(c)(3) and (4); (2) analyses of 
future year emissions reductions and air quality improvement resulting from already-adopted 
federal, state and local control programs and from potential new local control programs to meet 
reasonably available control measures (RACM) requirements (189(a)(1)(C)), including 
reasonably available control technology (RACT) 172(c)(1) and reasonable further progress 
(RFP) (172(c)(2)) requirements in the area; (3) other adopted emission reduction measures 
required by CAA Section 172(c)(6); and (4) contingency measures required under CAA section 
172(c)(9). 

EPA suspends certain planning requirements for an area that has 3 consecutive years of 
certified air quality data showing that it meets (attained) the PM2.5 standard. (40 CFR 
51.1004(c). Although the regulation specifically references Subpart 1 provisions (in CAA Section 
172), EPA suspended the attainment related planning obligations in Subpart 4, as well as 
Subpart 1, in making Sacramento’s Determination of Attainment (78 FR 42019 July 15, 2013). 
Areas that have attained the standards are not required to submit attainment and reasonable 
further progress demonstrations, RACM, and attainment plan contingency measures as long as 
the area continues to meet the standard. 

2.5.2 Control Measures 

The SIP must “provide for the implementation of all reasonably available control measures as 
expeditiously as practicable (including such reductions in emissions from existing 
sources…through the adoption, at a minimum, of reasonably available control technology)”. 
(CAA Section 172(c)(1) and 189(a)(1)(C)). EPA rules require controls to be evaluated for PM2.5, 
SO2, NOX, but not for VOC or NH3 unless they are demonstrated to significantly contribute to 
PM2.5 concentrations. (40 CFR 51.1002). This plan does not demonstrate that VOC or NH3 
significantly contribute to PM2.5. See Chapter 7 – Maintenance Demonstration for further 
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information. A discussion of control measures is included in Chapter 6 – Control Measures. As 
noted previously, because the region had already attained, this requirement has been 
suspended. 

2.5.3 Emissions Inventory 

The SIP must include, “a comprehensive, accurate, current inventory of actual emissions from 
all sources of the relevant pollutant or pollutants in such area, including such periodic revisions 
as the [EPA] may determine necessary to assure that the requirements of this part are met.” 
(CAA Section 172(c)(3)). The SIP needs to “identify and quantify the emissions, if any, of any 
such pollutant or pollutants which will be allowed, in accordance with CAA Section 173(a)(1)(B), 
from the construction and operation of major new or modified stationary sources in each such 
area.” Although EPA suspends certain planning obligations, emission inventories are still 
required to be submitted. (40 CFR 51.1008). Emission inventories must include the best 
available information on all pollutants and precursors of fine particulate matter. The main 
precursors associated with fine particular matter are SO2, NOX, VOCs, and NH3 (40 CFR 
51.1000). This emission inventory must reflect growth in emissions from increases in population, 
motor vehicles use, and other factors. The inventory must also reflect the impact of federal, 
state, and local control strategies. A detailed discussion of the region’s emission inventories is in 
Chapter 4 – Emissions Inventory. 

2.5.4 New Source Review/Prevention of Significant Deterioration (NSR/PSD) 

The NSR program was created to ensure that stationary sources of air pollution are constructed 
or modified in a manner consistent with air quality goals in the area. EPA established NSR 
provisions for PM2.5 precursors of PM2.5, including major source thresholds, significant emission 
rates, and offset ratios effective July 15, 2008 (73 FR 28321). 

SIPs must include provisions to require permits for the construction and operation of new or 
modified major stationary sources in the nonattainment area (CAA Sections 172(c)(5), 173 and 
189(a)(1)(A) SIPs must include preconstruction permit requirements applicable to “major” 
stationary sources of PM2.5 and PM2.5 precursors. As discussed in Section 2.5.2, the PM2.5 
precursors for emission control purposes are NOX and SO2. 

When Sacramento is re-designated to attainment for the PM2.5 NAAQS, PM2.5 major stationary 
sources will be subject to the PSD (40 CFR 51.166) rather than the federal nonattainment NSR 
provisions (73 FR 28321). Chapter 6 – Control Measures, discusses the status of Sacramento 
regional air districts permit requirements. 

2.5.5 Ambient Monitoring 

CAA Sections 110(a)(2)(B), 319 and 40 CFR 58 and 50 Appendixes L & N require the 
establishment of an air quality monitoring network that uses standardized air quality monitoring 
criteria and methodologies to measure ambient air quality. These regulations also ensure air 
quality monitoring meets requirements outlined in implementation plans, and provides for data 
analysis, reporting, and recordkeeping and reporting to the general public. A detailed description 
of the ambient air quality monitoring network and its objectives for the Sacramento Federal 
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PM2.5 Nonattainment Area are discussed in greater detail in Section 3.2 of Chapter 3 – PM2.5 
Monitoring Network and Air Quality Data. 

2.5.6 Other planning requirements related to the attainment of the PM2.5 NAAQS 

To ensure this plan meets the requirements for an approvable SIP, additional planning 
objectives relating to attainment of the PM2.5 NAAQS and plan submittals must be addressed. 

Public Noticing requirements - provide public notice of the proposed adoption of plans 
and the opportunity for the public to submit written comments (CAA 110(a)). States are 
required to hold a public hearing or provide the public the opportunity to request a public 
hearing prior to any plan adoption. The specific noticing requirements are outlined in 40 
CFR 51.1002 and in EPA guidance (McCabe, 2011). 

Emergency Episode requirements - 40 CFR Part 51 Subpart H requires SIPs to address 
emergency pollution episodes and contain provisions to prevent air pollution 
concentrations from reaching levels determined to cause significant harm to human 
health. The requirement for a state to submit an emergency episode plan is based on a 
priority classification. This priority classification uses information on the severity of air 
quality in a region to determine the applicability of an emergency episode plan and the 
specific plan requirements. While EPA has yet to establish the specific PM2.5 levels for 
the priority classifications, it did issue interim guidance (Harnett, 2009) that only required 
States with 24-hour PM2.5 concentrations over 140.4µg/m3, in the most recent three 
years of data, to develop an emergency episode plan for PM2.5. States that do not meet 
that threshold would be classified Priority III regions and emergency episode plans 
would not be required4. CARB’s analysis (CARB, 2009) of three years of recent data 
showed that California should be classified as a Priority III region and therefore, an 
emergency episode plan is not required. 

2.6 Maintenance Plans 
CAA Section 107(d)(3)(E)(iv) requires areas to prepare a maintenance plan to qualify for 
redesignation. CAA Section 175A contains planning requirements pertaining to the general 
framework of a maintenance plan. A maintenance plan is a SIP revision that is submitted after a 
nonattainment area attains the applicable primary NAAQS. CAA Section 175A requires a 
maintenance plan to: 

 Provide for maintenance of the NAAQS for at least 10 years after re-designation. (CAA 
Section 175A(a)) 

 Contain any additional measures necessary to ensure the area stays in attainment. 
(CAA Section 175A(a)) 

 Include contingency provisions to ensure prompt correction of any violation of the 
standard after re-designation, including implementing all control measures contained in 
the nonattainment SIP before re-designation. (CAA Section 175A(d)) 

                                                
4  40 CFR 51.152 
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EPA may also require a SIP revision if the region fails to maintain the NAAQS (CAA Section 
110(k)(5)). 

2.6.1 General and Transportation Conformity 

CAA Section 176(c)(1)(A) prohibits federal entities from performing actions in nonattainment or 
maintenance areas that do not conform to the SIP for the attainment and maintenance of the 
NAAQS. The purpose of conformity is to: 

 Ensure actions do not cause or contribute to new violations, 
 Ensure actions do not increase the frequency or severity of violations, and 
 Ensure attainment and maintenance of the NAAQS. 

General conformity and transportation conformity apply to all federal actions except for specified 
exempt projects, actions that are below established thresholds (de minimis emissions), and 
actions that are presumed to conform. Transportation conformity is the federal regulatory 
procedure to ensure transportation projects do not interfere with air quality goals and plans. 
Federal agencies must not approve or fund transportation plans and projects unless they are 
consistent with state implementation plans, including maintenance plans. Motor vehicle 
emissions budgets (MVEBs) are established in air quality plans using motor vehicle related 
emissions information and associated transportation activity data provided by the metropolitan 
transportation organization (MPO). A more detailed discussion of how conformity is addressed 
and can be demonstrated is included in Chapter 9 – Transportation Conformity Budgets and 
Chapter 10 – General Conformity. 

2.6.2 Contingency Plan 

The SIP needs to contain contingency provisions to assure that the region will promptly correct 
any violation of the standard that occurs after the re-designation of the area. (CAA Section 
175A(d)). The provisions must include a requirement that the State implement all measures with 
respect to the control of the air pollutant concerned that were contained in the state 
implementation plan before re-designation. The failure of any re-designated area to maintain the 
national ambient air quality standard would not result in the need for the State to revise the plan 
unless EPA requires a revision (CAA Section 110(k)(5)). A detailed discussion of this plan’s 
contingency provisions and how they will be applied is contained in Chapter 8 – Maintenance 
Contingency Plan. 

CAA Section 175A(b) also specifies that a subsequent maintenance plan is required 8 years 
after re-designation. This second plan must provide for maintenance of the NAAQS for 10 more 
years after expiration of the first 10-year maintenance period. 

2.7 Conclusions 

CAA Section 107(d)(3)(E) contains the applicable provisions for EPA to re-designate an area to 
attainment. The requirements have been fulfilled and are addressed in this PM2.5 Plan: 
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1. Attained the applicable NAAQS. 

Chapter 3 of this PM2.5 plan includes air quality data showing attainment and the 
current PM2.5 air quality monitoring network in the Sacramento nonattainment area in 
accordance with 40 CFR 58 – Ambient Air Quality Surveillance. 

2. Fully approved applicable implementation plan under CAA Section 110(k). 

This plan document includes the required elements for EPA to fully approve the 
Sacramento Region’s PM2.5 Implementation Plan. 

3. The improvement in air quality is due to permanent and enforceable reductions in 
emissions resulting from implementation of the applicable implementation plan and 
applicable Federal air pollutant control regulations and other permanent and enforceable 
reductions. 

Chapter 6 of this PM2.5 Plan includes and describes the permanent and enforceable 
control measures implemented in the Sacramento region, which were responsible for 
bringing the area into attainment. 

4. Fully approved maintenance plan, including a contingency plan, for the area pursuant to 
CAA Section 175A. 

Chapters 7 and 8 contain the maintenance plan provisions and discuss how this plan 
meets the required elements for EPA to fully approve this PM2.5 Maintenance Plan. 

5. Meets all relevant requirements under CAA Section 110 and Part D, including Section 
172(c) nonattainment plan requirements. 
 

This Plan, after being considered at a noticed public hearing, and adopted, will be 
submitted to EPA as required under (40 CFR 51 Appendix V) and provides for 
maintenance of the 24-hour PM2.5 primary standard in the Sacramento region. 
a. Chapter 3 discusses the establishment and operation of the monitoring network 

necessary to monitor, compile, and analyze data on ambient air quality, and how 
that data is made available to the other regulatory agencies and the public. 

b. Chapter 4 documents a comprehensive updated inventory of actual emissions 
from all sources of PM2.5 and PM2.5 precursor emissions of NOX, SO2, NH3, and 
VOCs in the Sacramento nonattainment area. 

c. Chapter 6 describes the new source permit programs that require 
preconstruction review and permits for the construction and operation of new or 
modified major stationary sources of PM2.5 and applicable PM2.5 precursors. 
Upon re-designation to attainment for the PM2.5 NAAQS, federal new source 
review permitting regulations for major stationary sources would no longer apply 
and prevention of significant deterioration requirements would be in effect. 
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Table 2.1 2006 PM2.5 Regulation/Policy Summary 

Federal CAA Requirement Regulation Guidance/Policies Plan Chapter 

172(b) and 

189(a)(1)(B) 
Attainment demonstration 

51.1007 

51.1004(c) –clean data 
 2 

172(c)(1) and 

189(a)(1)(C) 
RACM/RACT 

40CFR51.1010  

51.1004(c) –clean data 
 2/6 

172(c)(2) and 

189(c) 
RFP 

40CFR51.1009 

51.1004(c) –clean data 
 2 

172(c)(3) Emission inventory 
40CFR51.1008 

40CFR51.1000 Precursors 
 4 

172(c)(4) Major sources 40CFR51 Subpart A  6 

172(c)(5) and 

189(a)(1)(A) 
Permitting 40CFR51.166 PSD 

Part D NSR requirements for Areas Requesting 
Re-designation to Attainment (Mary D. Nichols, 
October 14, 1994) 

Revised Policy to Address Reconsideration of 
Inter-pollutant Trading Provisions for Fine 
Particles (PM2.5) (Gina McCarthy, July 21, 2011) 

6 

172(c)(6) and 

189(e) 

Other control measures 

Precursor control requirements 
40CFR51.1000  6 
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Federal CAA Requirement Regulation Guidance/Policies Plan Chapter 

110(a) and 
172(c)(7) Other Planning requirements  See below 

Guidance on SIP Elements Required Under 
Sections 110(a)(1) and (2) for the 1997 8-hour 
Ozone and PM2.5 NAAQS (William T. Harnett, 
October 2, 2007) 

Guidance of SIP Elements Required Under 
Sections 110(a)(1) and (2) for the 2006 24 hour 
PM2.5 NAAQS (William T. Harnett, September 
25, 2009) 

Guidelines for Preparing Letters Submitting 
SIPS to EPA and for Preparing Public Notices 
for SIPs (Janet McCabe & Becky Weber, 
November 22, 2011) 

2 

172(c)(8) Equivalent techniques   N/A 

172(c)(9) Contingency Measures for 
attainment/RFP 

40CFR51.1012 

51.1004(c) –clean data 
 2 
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Table 2.1 Cont’d - 2006 PM2.5 Regulation/Policy Summary 

Other Requirements 

107(d)(1)(A)(i) Nonattainment designation 40CFR81.305  1 

107(d)(3)(E) Re-designation None 
Procedures for Processing Requests to Re-
designate Areas to Attainment (John Calcagni, 
September 4, 1992) 

11 

109 NAAQS 71FR61144, 40CFR50.13  2 

110(k) EPA action on plan submittals 
51.103  

40CFR51 Appendix V 
Processing of SIP Submittals (John Calcagni, 
June23, 1992) 

 

See Note 5 

173 Permitting Requirements See above 172(c)(5)  6 

175A Maintenance plans  See Re-designation above. 7 & 8 

176 Conformity 40CFR93  9 & 10 

179 Sanctions 40CFR52.31  N/A 

                                                
5 Note: EPA actions on the California SIP can be found at: http://yosemite.epa.gov/r9/r9sips.nsf/Casips?readform&count=100&state=California 

http://yosemite.epa.gov/r9/r9sips.nsf/Casips?readform&count=100&state=California
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319 Air monitoring 

40CFR50: 

Appendix L - FRM 

Appendix N – Interpretation 
NAAQS 

40CFR58 Ambient Air 
Quality Surveillance 

 3 

N/A = Not applicable to this plan 
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3 PM2.5 Monitoring Network and Air Quality Data 
3.1 Introduction to PM2.5 data 
Chapter 3 discusses PM2.5 air quality monitoring and air quality data. This chapter discusses the 
Sacramento region’s PM2.5 monitoring network and the region’s current attainment status, as 
well as the conclusions from the EPA’s “clean data” findings. This chapter also discusses the 
characterization of the seasonality of the PM2.5 problems in the region and the declining trend of 
PM2.5 concentrations. 

Particulate matter (PM) is the term for a mixture of solid particles or liquid droplets found in the 
air. Particles come in many sizes and shapes and originate from a variety of sources. Some 
particles, known as primary particles, are emitted directly from a source such as motor vehicles, 
fireplaces, woodstoves, power plants, construction demolition, and wind-blown dust. Other 
particles, called secondary particles, are formed by complicated reactions in the atmosphere 
between pollutants such as sulfur dioxide (SO2) and nitrogen oxides (NOX). 

The ambient air quality standards for PM focus on small particles that are responsible for 
adverse health effects. State and federal PM standards are set for: particles 10 microns or less 
in diameter (PM10) and the smaller subset that is 2.5 microns or less in diameter (PM2.5). Figure 
3.1 illustrates the size of PM10 and PM2.5 by comparison with the other substances. 

Figure 3.1 Diameter Comparison: Human Hair, Sand, PM10, and PM2.5 

 
Sacramento meets the National Ambient Air Quality Standards (or NAAQS) for PM10, and was 
designated attainment/unclassified for the 1997 annual and 24 hour PM2.5 NAAQS. On October 
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17, 20066, the United States Environmental Protection Agency (EPA) promulgated a new 24-
hour (daily) standard for PM2.5. This change lowered the daily standard from 65µg/m3 to 
35µg/m3 and maintained 15µg/m3 as the annual standard to protect the general public from 
short term exposure of fine particles. Table 3.1 shows the averaging times and the primary and 
secondary standards set forth by EPA for PM2.5. 

 Table 3.1 Current federal air quality standard for PM2.5 

Pollutant Averaging Times Primary Standard Secondary Standard 

Particulate Matter 
(PM2.5) 

24 Hour 35 µg/m3 Same as Primary 

Annual Arithmetic Mean 15 µg/m3 Same as Primary 

On November 13, 20097, EPA issued final area designations for the 24-hour standard for PM2.5. 
EPA designated 31 areas8, including the Sacramento area, as a “nonattainment area” for the 
new 24-hour PM2.5 standard. This designation was based on the 2006-20089 data collected from 
five monitoring sites around the Sacramento area. The Sacramento PM2.5 nonattainment area 
includes all of Sacramento County and portions of El Dorado, Placer, Yolo, and Solano counties 
as shown in Figure 3.2. 

On December 14, 2012 EPA strengthened the primary annual PM2.5 standard to 12 μg/m3 (78 
FR 3086, January 15, 2013) effective March 18, 2013. Although EPA has not yet finalized 
designations for the 2013 annual PM2.5 NAAQS, Sacramento will likely attain the 2013 NAAQS 
with a 2012 peak design value for the annual standard of 9.5 μg/m3. 

The severity of PM2.5 pollution and the progress towards attainment can be characterized by 
analyzing ambient air quality data collected over an extended period of time. The region 
currently has ten PM2.5 monitoring sites, five of which are federal reference monitors used to 
determine if the region has attained the standard. Among these five monitoring sites, the 
Sacramento-Del Paso Manor (DPM) site was the peak site in the region for 8 of the past 10 
years. Therefore, data trends for peak regional concentrations will mostly likely be represented 
by concentrations at the DPM site. Other sites in the region follow a similar historical data trend 
to the DPM site. 

3.2 PM2.5 Monitoring Network 
As required by federal regulations, CARB and the local air districts divided California into 18 
areas called Monitoring Planning Areas (MPAs)10 for the purpose of planning and implementing 
a PM2.5 monitoring network. The MPAs provide geographical divisions for PM2.5 monitoring 
network planning based on an analysis of population, political boundaries, geography, and 
meteorology. With few exceptions, the boundaries of the MPAs correspond to the boundaries of 
                                                

6  40 CFR Part 50: National Ambient Air Quality Standards for Particulate Matter 
7  40 CFR Part 81: Air Quality Designations for the 2006 24-Hour Fine Particle (PM2.5) National Ambient 

Air Quality Standards 
8  74 FR 58689 
9  74 FR 58697 
10  62 FR 38764 
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the various air basins in California. The PM2.5 network was designed to meet the following EPA 
monitoring objectives11: 

• Provide air pollution data to the general public in a timely manner, 
• Support compliance with ambient air quality standards and emission strategy 

development, and 
• Support air pollution research studies that can be used to conduct health effect 

assessments, atmospheric processes or monitoring methods development work. 

The minimum number of monitors for each pollutant is based on the Metropolitan Statistical 
Areas (MSA) population as described in 40 CFR 58 Appendix D. The Sacramento-Arden-
Arcade-Roseville MSA has a population of 2.1 million (U.S. Census Bureau, 2012). Three (3) 
Federal Reference Monitors and two (2) continuous monitors is the minimum level for a 
population greater than a million. The region exceeds the minimum requirements for PM2.5 
monitoring network as shown in Table 3.2. 

Table 3.2 Minimum Number of Monitors Requirement 

Type of Monitors Min. # of monitor 
required12 

# of active monitors 
in the Region 

Additional monitor 
needed 

Federal Reference Monitor 3 5 0 
Continuous Monitors 2 913 0 

 

The 14 monitors are located at ten (10) monitoring sites within the Sacramento PM2.5 
Nonattainment Area and are operated by multiple agencies for use in air quality planning and to 
meet federal and state requirements. Two types of PM2.5 monitors are used at nine of the 
monitoring sites: 1) the Federal Reference Method (FRM) filter-based mass samplers and 2) the 
beta attenuation monitors (BAMs), which are a category of continuous monitors. One of the 
monitoring sites (Sacramento - Sloughhouse) uses a PM2.5 e-BAM14, a special purpose monitor 
that runs continuously from November to February. The schedule for filter-based sampler 
collection is 1 in 3 days, or 1 in 6 days, depending on the purpose of the monitoring 
requirement. The BAMs and e-BAMS monitors operate continuously on a 24-hour basis. 

The data from different types of PM2.5 monitors must be collected in accordance with one of 
three data collection methods15 used to determine attainment status for federal air quality 
standards. The three methods are 1) the Federal Reference Method (FRM), 2) the Federal 
Equivalent Method (FEM), or 3) an Approved Regional Method (ARM). Only data collected 
using the FRM filter-based sampler collection method was used to analyze attainment in the 
Sacramento nonattainment area during the attainment period (2010-2012). The Sacramento 
region added FEM monitors at Auburn and Folsom in 2013 but the data collected are still under 
                                                
11  40 CFR Part 58 Appendix D 
12  Ibid. 
13  Includes one Special Purpose Monitor (SPM) e-BAM monitor at the Sacramento - Sloughhouse 

Monitoring site. 
14  A portable real-time beta gauge is traceable to EPA requirements for automated PM2.5 and PM10 

measurement. Method is not used to meet federal or state standards. 
15  40 CFR Parts 50 Appendix N  
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evaluation. The other types of PM2.5 monitors currently operating in the region (BAMS and e-
BAMS) are not FEMs or ARMs and are used only for public education and air quality forecasting 
purposes and cannot be used for attainment determinations. 

Of the ten monitoring sites in the region (Figure 3.2), the Sacramento Metropolitan Air Quality 
Management District (SMAQMD) operates five sites (two sites have FRM samplers), CARB 
operates three sites (two sites have FRM samplers), and the Yolo-Solano Air Quality 
Management District operates two sites (one site has an FRM sampler). There are no PM2.5 
monitors that are located or operated in El Dorado County. 

Figure 3.2 PM2.5 Monitoring Sites in the Sacramento Nonattainment Area 

 
SMAQMD submits annual monitoring network plans to EPA Region 9 as required by 40 CFR 
58.10. These plans describe the status of the air monitoring network (operations, existing and 
proposed sites, statement of purpose for each monitor and evidence that the siting and 
operation of each monitor meets the requirements of 40 CFR 58, including Appendices A, C, D, 
and E, where applicable). EPA approves the annual network plans and CARB conducts audits 
of all the air monitoring sites and certifies and submits the air quality data to EPA. Section 3.7—
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References, include the documents that pertain to the network plans, audits and data 
certification. 

Table 3.3 provides a summary of the monitoring sites within the Sacramento PM2.5 
Nonattainment Area and Figure 3.2 shows a map of the locations of those ten (10) monitoring 
sites in the Sacramento area. 

Table 3.3 Summary of Monitoring Sites in the SacramentoPM2.5 Nonattainment Area16 

List of PM2.5 Monitoring Sites within the Sacramento PM2.5 Nonattainment Area 

Site Name Site ID County Operating 
Agency 

Types of 
Monitors Data Record 

Del Paso Manor 
2701 Avalon Drive 

06-067-0006 Sacramento SMAQMD FRM, BAM FRM 1999-Present 
BAM 2000-Present 

Health Department 
2221 Stockton Blvd 06-067-4001 Sacramento SMAQMD FRM FRM 1999-Present 

T Street 
1309 T Street 

06-067-0010 Sacramento CARB FRM, BAM FRM 1998-Present 
BAM 2004-Present 

Elk Grove 
12490 Bruceville Road 06-067-0011 Sacramento SMAQMD BAM BAM 2003-Present 

Folsom 
50 Natoma Street 

06-067-0012 Sacramento SMAQMD BAM BAM 2003-Present 

Woodland 
41929 E. Gibson Road 06-113-1003 Yolo YSAQMD FRM, BAM FRM 1999-Present 

BAM 2000 - Present 
Davis-UCD Campus 

Campbell Road 06-113-0004 Yolo CARB BAM BAM 2003-Present 

Vacaville 
2012 Ulatis Drive 06-095-3003 Solano YSAQMD BAM BAM 2000-Present 

Roseville 
151 N. Sunrise Blvd. 06-061-0006 Placer CARB FRM, BAM FRM 1998-Present 

BAM 2004-Present 
Sloughhouse17 

7520 Sloughhouse Road 06-067-5003 Sacramento SMAQMD e-BAM* December 2007-
Present 

3.3 Attainment Status 
A violation of the federal 24-hour PM2.5 standard at a monitoring site occurs if the design value 
exceeds the standard. The design value is defined as the average of the annual 98th percentile 
24-hour values recorded over 3 consecutive years (40 CFR 50, Appendix N). Attainment must 
be shown at each monitoring site in the region using 3 consecutive years of complete data. 
CARB uploads and submits quality assured air quality data to EPA’s Air Quality System (AQS). 
On May 19, 2010, April 28, 2011, May 9, 2012, and May 16, 2013 CARB certified that for years 
2009, 2010, 2011, and 2012 all data uploaded to AQS was complete and quality assured.  

On May 9, 2012, CARB submitted a clean data finding request to EPA Region 9 for the 
Sacramento PM2.5 Nonattainment Area (Goldstene, 2012). This request was based upon review 
of ambient air quality PM2.5 data that show attainment of the NAAQS during 2009-2011. On 
October 26, 2012, EPA proposed to determine that the Sacramento region attained the 
standard based on 2009-2011 air quality data. EPA determined that the Sacramento region 

                                                
16  e-BAMS operated at other sites are not included because data from the monitors have inadequate 

data quality and they are not used for attainment purposes. 
17  SPM operates during the months of November through February. 
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continued to attain in 2012, and issued a final Determination of Attainment for the Sacramento 
Nonattainment Area for the 2006 Fine Particle Standard effective August 14, 2013 (78 FR 
42018, July 15, 2013). 

Table 3.4 shows that the design values in 2011 and 2012 met the 35µg/m3 federal standard at 
each monitoring site in the region. The region first attained in 2011, when the highest design 
value was 35µg/m3, recorded at the Del Paso Manor and the Department of Health monitoring 
sites. Consequently this Plan treats 2011 as the attainment year. The area continued to attain in 
2012 with a lower design value of 31g/m3. Table 3.4 is a summary of air quality in the 
Sacramento region between 2009 and 2012. Tables 3.5 – 3.9 summarize the 24-hour and 
annual statistics for the data measured at all of the sites using Federal Reference Method or 
Federal Equivalent Method monitors from 2002 to 2012. 

Table 3.4 Summary of PM2.5 Air Quality Data – Sacramento region 2009-2012 

Monitoring Station 
Annual 98th Percentile Design Value* 

2009 2010 2011 2012 2011 2012 
Roseville – Sunrise Blvd. 21.3 20.3 23.0 14.9 22 19 

Sacramento – Del Paso Manor 38.7 27.0 39.8 27.1 35 31 
Sacramento – T Street 27.2 27.3 45.1 20.5 33 31 

Sacramento – Health Department 34.9 26.5 44.8 20.5 35 31 
Woodland – Gibson Road 27.4 18.6 25.8 14.2 24 20 

Region’s Peak Value 38.7 27.3 45.1 27.1 35 31 
* 2011 design value is calculated from the 98th percentile of years 2009-2011; 2012 design value is calculated from years 
2010-2012. 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). Data downloaded on 03/29/2013. 

Table 3.5 24-Hour and annual statistics at the Roseville, CA Sunrise Blvd. 

Year 

24-hr Standard µg/m3 Annual Standards 
µg/m3 Percent Data Capture Number of Samples 

Annual 
98th 

Percentile 

Design 
Value 

Annual 
Average 

Design 
Value Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Total 

2002 40 44 13.2 12.4 100% 100% 100% 88% 15 15 16 16 62 

2003 26 38 9.9 11.7 100% 100% 100% 100% 15 15 16 15 61 

2004 30 32 9.4 10.8 93% 100% 100% 100% 15 15 16 15 61 

2005 28 28 10.0 9.8 100% 100% 93% 88% 15 15 15 17 62 

2006 36 31 10.5 10.0 100% 100% 100% 100% 15 16 15 16 62 

2007 27 30 8.4 9.7 88% 100% 94% 100% 17 15 16 15 63 

2008 26.6 30 10.0 9.6 94% 93% 100% 94% 16 15 15 16 62 

2009 21.3 25 8.6 9.0 100% 100% 93% 93% 15 16 15 15 61 

2010 20.3 23 6.6 8.4 100% 94% 94% 100% 15 16 16 15 62 

2011 23 22 8.5 7.9 94% 100% 100% 100% 16 15 16 15 62 

2012 14.9 19 6.5 7.2 100% 94% 94% 82% 15 16 17 17 65 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). Data downloaded on 05/28/2013. 

http://www.epa.gov/ttn/airs/airsaqs/aqsweb/
http://www.epa.gov/ttn/airs/airsaqs/aqsweb/
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Table 3.6 24-Hour and annual statistics at the Del Paso Manor monitor 

Year 

24-hr Standard µg/m3 Annual Standards 
µg/m3 Percent Data Capture Number of Samples 

Annual 
98th 

Percentile 

Design  
Value 

Annual 
Average 

Design 
Value Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Total 

2002 62 60 12.1* 11.2 9% 87% 81% 97% 90 30 31 92 243 

2003 43 48 12.3 11.5 86% 100% 87% 96% 90 30 31 92 243 

2004 42 49 11.5 12.0 95% 97% 90% 100% 91 30 31 92 244 

2005 49 45 11.5 11.8 96% 100% 97% 97% 90 33 30 92 245 

2006 55 49 13.1 12.0 97% 100% 94% 99% 90 32 34 92 248 

2007 60 55 12.3 12.3 100% 97% 97% 100% 90 31 31 30 182 

2008 54.9 57 13.2 12.9 100% 97% 94% 97% 31 32 31 30 124 

2009 38.7 51 10.7 12.1 91% 100% 97% 91% 33 31 31 32 127 

2010 27.0 40 8.8 10.9 100% 91% 94% 91% 30 33 31 34 128 

2011 39.8 35 10.5 10.0 94% 97% 100% 88% 31 30 31 33 125 

2012 27.1 31 9.1 9.5 97% 97% 97% 94% 31 31 31 31 124 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). Data downloaded on 03/29/2013. 

Table 3.7 24-Hour and annual statistics at the T-Street monitor 

Year 

24-hr Standard µg/m3 Annual Standards 
µg/m3 Percent Data Capture Number of Samples 

Annual 
98th 

Percentile 

Design  
Value 

Annual 
Average 

Design 
Value Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Total 

2002 63 55 14.3 12.7* 93% 97% 90% 85% 90 91 92 92 365 

2003 38 51 11.6* 12.5 93% 75% 90% 71% 90 91 92 92 365 

2004 37 46 11.4* 12.4 58% 81% 97% 93% 91 91 92 92 366 

2005 47 41 10.9 11.3* 88% 89% 93% 97% 90 91 92 92 365 

2006 39 41 12.4* 11.6 87% 65% 97% 92% 90 91 92 92 365 

2007 43 43 11.9 11.7 94% 96% 80% 87% 90 91 41 30 252 

2008 46.4 43 11.0 11.8 94% 93% 79% 93% 33 30 43 30 136 

2009 27.2 39 9.5 10.8 83% 94% 94% 91% 36 33 32 33 134 

2010 27.3 34 8.1 9.5 91% 97% 100% 100% 32 31 31 31 125 

2011 45.1 33 10.1 9.2 97% 94% 94% 94% 32 32 34 32 130 

2012 20.5 31 8.3 8.8 100% 88% 94% 88% 31 32 34 32 129 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). Data downloaded on 03/29/2013. 

http://www.epa.gov/ttn/airs/airsaqs/aqsweb/
http://www.epa.gov/ttn/airs/airsaqs/aqsweb/
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Table 3.8 24-Hour and annual statistics at the Sacramento Health Department 

Year 

24-hr Standard µg/m3 Annual Standards 
µg/m3 Percent Data Capture Number of Samples 

Annual 
98th 

Percentile 

Design  
Value 

Annual 
Average 

Design 
Value Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Total 

2002 60 46 11.3* 10.1* 26% 83% 84% 87% 90 30 31 92 243 

2003 36 41 10.8 10.3 81% 97% 97% 98% 90 30 31 92 243 

2004 35 44 10.5 10.9 98% 93% 90% 96% 91 30 31 92 244 

2005 42 38 10.4 10.5 89% 97% 97% 95% 90 33 30 92 245 

2006 39 39 10.8 10.5 99% 100% 77% 98% 90 32 31 92 245 

2007 47 43 10.9 10.7 99% 100% 90% 100% 90 31 31 31 183 

2008 47.6 45 12.2 11.3 97% 100% 94% 94% 31 30 31 32 124 

2009 34.9 43 9.6 10.9 97% 100% 93% 97% 30 31 30 34 125 

2010 26.5 36 7.8 9.9 97% 90% 100% 90% 30 31 31 31 123 

2011 44.8 35 10.1 9.2 94% 100% 100% 97% 31 30 31 31 123 

2012 20.5 31 8.2 8.7 100% 100% 100% 94% 31 30 31 31 123 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). Data downloaded on 03/29/2013. 

Table 3.9 24-Hour and annual statistics at the Woodland, CA Gibson Road 

Year 

24-hr Standard µg/m3 Annual Standards 
µg/m3 Percent Data Capture Number of Samples 

Annual 
98th 

Percentile 

Design  
Value 

Annual 
Average 

Design 
Value Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Total 

2002 31 35* 10.7 10.5 84% 100% 94% 84% 31 30 31 32 124 

2003 28 31 8.4 9.8 97% 100% 94% 78% 31 30 31 32 124 

2004 31 30 10.4 9.8 94% 97% 100% 90% 31 30 31 30 122 

2005 24 28 8.4 9.1 77% 90% 93% 94% 30 31 30 33 124 

2006 36 30 9.3 9.4 97% 97% 94% 97% 30 31 31 31 123 

2007 39.5 33 8.3 8.7 100% 81% 82% 94% 30 32 22 16 100 

2008 23.7* 33 9.7* 9.1 88% 87% 71% 94% 17 15 17 17 66 

2009 27.4 30 7.5 8.5 100% 95% 94% 87% 15 21 17 15 68 

2010 18.6 23 5.7 7.6 88% 93% 94% 93% 17 15 18 15 65 

2011 25.8 24 7.6 6.9 100% 93% 94% 74% 15 15 17 19 66 

2012 14.2 20 6.4 6.6 100% 100% 85% 88% 15 15 20 17 67 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). Data downloaded on 05/28/2013. 

Note: Annual Values not meeting completeness criteria are marked with an asterisk (*). For the 24-hour and annual PM2.5 
standard, a year meets data completeness requirements when at least 75 percent of the scheduled sampling days for each 
quarter have valid data. (40 CFR Appendix N to Part 50) 

Table 3.10 shows the top 5 concentration values at the region’s peak value monitor. Since the 
FRM sampling frequency was one in three days, approximately 120 PM2.5 concentration values 
were recorded every year. The third highest concentration represents the 98th percentile 
concentration. 

http://www.epa.gov/ttn/airs/airsaqs/aqsweb/
http://www.epa.gov/ttn/airs/airsaqs/aqsweb/
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Table 3.10 Top PM2.5 measurements during 2009-2012 

Rank Date 
PM2.5 Concentration 

(µg/m3) Comments 

2009 
1 12/24/2009 49.8 

The 98th percentile (3rd highest value) 
was recorded at the Del Paso Manor 
Monitor. 

2 01/16/2009 45.9 
3 01/10/2009 38.7 
4 01/13/2009 35.2 
5 12/21/2009 33.6 

2010 
1 12/04/2010 30.6 

The 98th percentile (3rd highest value) 
was recorded at the Sacramento T Street 
Monitor. 

2 01/08/2010 27.6 
3 02/04/2010 27.3 
4 01/29/2010 27.0 
5 01/17/2010 26.7 

2011 
1 12/29/2011 50.5 

The 98th percentile (3rd highest value) 
was recorded at the Sacramento T Street 
Monitor. 

2 12/20/2011 47.8 
3 12/26/2011 45.1 
4 12/08/2011 36.3 
5 12/17/2011 35.6 

2012 
1 01/10/2012 35.3 

The 98th percentile (3rd highest value) 
was recorded at the Del Paso Manor 
Monitor. 

2 01/01/2012 35.1 
3 11/11/2012 27.1 
4 01/04/2012 26.5 
5 12/08/2012 26.5 

3.4 PM2.5 Seasonality Analysis 
PM2.5 seasonality analysis was conducted to evaluate whether the potential for high PM2.5 was a 
year round problem or a more seasonal occurrence in the Sacramento PM2.5 non-attainment 
area. The results from the analysis was used to develop the emission inventory in Chapter 4 
and to evaluate and develop the most effective control strategies in reducing ambient PM2.5 

concentrations. Meteorological factors18 vary during the year and play an important role in PM2.5 
concentration levels. Seasonality was characterized based on spring/summer (referred to later 
as summer) being the months of April through September and fall/winter (referred to later as 
                                                
18  Average wind speed & temperature (1950-2010), precipitation (1971-2000), and atmospheric stability 

data for Sacramento from National Oceanic and Atmospheric Administration National Data Center 
website at: 
http://ols.nndc.noaa.gov/plolstore/plsql/olstore.prodspecific?prodnum=C00095-PUB-
A0001#OVERVIEW 
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winter) during the months of October through March. In general, low wind velocities, low 
temperatures with a strong atmospheric stability and strong inversions during the winter, when 
combined with low precipitation, may result in higher PM2.5 concentrations. 

Wind. Wind speed and direction are important because they are indicative of the level of 
pollutant dispersion. Two distinctive wind patterns, summer and winter, were identified 
for the Del Paso Manor Site. Predominant winds are from the south and south-west 
during the summer season, while during the winter, predominant winds are from the 
north-west and south-east. On days when PM2.5 concentrations were high (>30µg/m3), 
winter wind patterns predominated (CARB, 2011). During the winter pattern, wind 
speeds are lower and calm conditions result in higher pollution concentrations potential. 
Pollutants sometimes accumulate in the area for several days before being dispersed. 
Overall, the average winter wind velocity was 6.9 mph versus 8.7 mph for summer 
months. In general, low wind velocities, low temperatures with a strong atmospheric 
stability lead to strong inversions during the early morning hours, which may result in 
higher PM2.5 concentrations. 

Precipitation. Sacramento averages approximately 18 inches of precipitation per year 
with 88 percent of the annual precipitation falling between October and March. October 
through March averages greater than 2 inches of precipitation per month, while the 
summer months of April through September average less than 1/2 an inch per month. 

Atmospheric Stability and Dispersion. Vertical air movement is important in the 
dispersion of air pollutants. A temperature inversion acts as a nearly impenetrable lid to 
the vertical mixing of the atmosphere and traps pollution near the ground. Inversions 
occur with greater frequency during the winter in the Sacramento Valley. 

Temperature. Sacramento temperatures have reached a record high of 115 degrees 
Fahrenheit during the summer, and record low of 18 degrees during winter months. Low 
temperatures in the presence of increased humidity are conducive to the formation of 
secondary particulates. In addition, as winter temperatures drop, more residents are 
likely to utilize wood combustion devices such as fireplaces and woodstoves for 
residential heating, increasing PM2.5 ambient concentration levels. 

PM2.5 Air Quality Data. Figure 3.3 illustrates the monthly variation in PM2.5 concentrations 
monitored at the design value site (Del Paso Manor) for years 2002-2012. Figure 3.3 
includes the following metrics: 

 The 24-hour PM2.5 concentrations monitored during the month are averaged to find a 
monthly average, and the monthly averages are averaged for the period 2002-2012. 

 The average of the number of days monitored that were above the 35 µg/m3 2006 24 
hour standard for the month over 2002 to 2012. 

 The average of the highest 24 hour concentration monitored during the month during 
2002 to 2012. 

 The average of the 2nd highest concentration monitored during the month, during 
2002 to 2012. 
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Elevated concentrations generally occur in the late fall and winter and lowest concentrations 
during the summer. 

The meteorology in the Sacramento region during winter time when compared to the summer 
time is conducive to PM2.5 pollution. See Chapter 5 for additional information. 

Figure 3.3 24-hour PM2.5 Concentration* for Del Paso Manor (Design Value Site) during 2002 to 
2012 

 
*PM 2.5 FRM SSI (Size-Selective Inlet) 24-Hour filter average concentration (µg/m3) 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). Data downloaded 

on05/28/2013  
NOTE: This seasonality analysis excluded the days (June 23, 2008, June 26, 2008, and July 8, 

2008) that were affected by the 2008 wildfires. 

3.5 PM2.5 Data Trends 
Progress towards attainment and maintenance of the standard after attainment is measured by 
analyzing ambient air quality data collected at various monitoring sites over a period of many 
years. This section focuses on three indicators that will show the Sacramento nonattainment 
area continuing to meet the 2006 24-hour PM2.5 standard in future years. The three indicators 
are 1) the annual peak 98th percentile concentration 2) the number of days exceeding the 
federal PM2.5 standard of 35g/m3, and 3) the maximum 24-hour concentrations in the region 
over 10 years. All data tables for charts in Chapter 3 are located in Appendix A. 

Figure 3.4 shows the declining trend of the peak annual 98th percentile concentration. During 
the past 10 years, the region has made significant progress in reducing ambient PM2.5 

http://www.epa.gov/ttn/airs/airsaqs/aqsweb/
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concentrations. The annual 98th percentile statistic shows the year to year progress and is used 
in calculating the 3-year 24-hour average design value. The declining historical trend line 
indicates that the annual 98th percentile concentration for the region is expected to continue to 
meet and remain below the standard in the future. 

Figure 3.4 Annual 98th percentile 24-hour Average Concentration 

 
PM2.5 FRM SSI 24-Hour filter average concentration (µg/m3) includes days affected by 2008 wildfires (June 23, 2008, 
June 26, 2008, and July 8, 2008). 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). Data downloaded 08/16/2013. 

The next indicator shows that the observed annual maximum concentration (Figure 3.5) in the 
region has a declining trend. The magnitudes of the maximum concentrations have decreased 
significantly over the last decade. In 2002, the peak 24-hour concentration was 91g/m3 and it 
declined to 54.3µg/m3 by 2011, which indicates the overall air quality has improved throughout 
the years. These improvements can be attributed to the regulations and programs that have 
been implemented throughout the region. 

There are several control strategies, rules and programs that contribute to the decline in PM2.5 

concentrations, particularly since 2007. Specific rules and regulations are discussed in Chapter 
6. A significant benefit on direct PM2.5 emissions and secondary NOX emissions in the region is 
the Sacramento Metropolitan Air Quality Management District’s Rule 421 (Mandatory Episodic 
Curtailment of Wood and Other Solid Fuel Burning) adopted October 25, 2007 and made more 
stringent in 2009. In EPA’s Technical Supporting Document (TSD) (EPA, 2008) for the 24-hour 
PM2.5 area designations, EPA acknowledges that the Sacramento region has relatively high 
levels of directly emitted PM2.5, especially from wood burning, which is associated with relatively 
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densely populated areas and their surroundings. In addition, there are substantial mobile source 
NOX emissions throughout the region, which contributes to secondary aerosol PM2.5. Rule 421 
was implemented in December 2007 and restricts wood burning from November through 
February. 

Motor vehicle fleet turn over and ARB’s on- and off-road motor vehicle and equipment 
emissions and fuel regulations also helped reduce the ambient PM2.5 concentrations in the 
region and will continue to yield emission reductions and help the region remain in attainment. 

Figure 3.5 Maximum 24-hour Concentrations in the Region 

 
Data Source: EPA AQS Database (http://www.epa.gov/ttn/airs/airsaqs/aqsweb/). FRM data only. Data 
downloaded 05/28/2013. 

3.6 PM2.5 Air Quality Data Conclusions 
PM2.5 includes solid and liquid particles with a diameter of 2.5 micrometers or less. EPA’s 
health-based national ambient air quality standard for 24-hour PM2.5 is 35µg/m3.The 
nonattainment area includes Sacramento County and portions of El Dorado County, Placer 
County, Solano County, and Yolo County. There are currently ten (10) PM2.5 monitoring sites 
within the Sacramento nonattainment area. Three types of PM2.5 monitors are used to monitor 
PM2.5 concentrations: 1) filter based mass samplers approved as the federal reference method 
(FRM), 2) the beta attenuation monitors (BAMS) and 3) the portable e-BAMs. There are five (5) 
FRM and nine (9) BAMS monitors in the PM2.5 Nonattainment Area, which meets the federal 
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requirements19 of three (3) FRM and two (2) continuous monitors for a California Metropolitan 
Statistical Area (MSA) population greater than 1,000,000. CARB and SMAQMD submitted their 
required annual network plans and EPA approved these network plans. In addition, the region 
has met the required complete certified air quality data requirements20 for the attainment 
determination years of 2009-2012. 

The design value determines whether or not the area is in attainment. A violation of federal 24-
hour PM2.5 standard at a monitoring site occurs if the design value exceeds the federal 24-hour 
standard. An area’s design value is calculated by averaging the 98th percentile concentrations 
for three consecutive years of complete data. The air quality monitoring data shows that the 
design value for the Sacramento nonattainment area has decreased from 60µg/m3 in 2002 to 
31µg/m3 in 2012. On October 26, 2012, EPA proposed to determine that the Sacramento region 
attained the NAAQS based on 2011 data. Therefore, this Plan uses 2011 as the attainment 
year. Effective August 14, 2013, EPA determined that the Sacramento region attained the 2006 
24-hour PM2.5 NAAQS after finding the region continued to attain in 2012.(78 FR 42018). 

The PM2.5 seasonality analysis showed that winter time conditions (e.g., atmospheric stability, 
low wind dispersion, and colder temperatures) were more conducive to higher PM2.5 

concentrations. Winter weather conditions are favorable to direct PM2.5 pollutant build up and 
increased secondary formation of particulates and historically resulted in the region’s only 
exceedances of the PM2.5 NAAQS. Therefore, the winter season emissions inventory and 
conformity budgets are appropriate metrics for maintenance demonstration purposes. 
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4 Emissions Inventory 
4.1 Introduction to Emissions Inventory 
An emissions inventory is an accounting of the amount of air pollutants discharged into the 
atmosphere of a geographical area during a given time period. The maintenance plan must 
require the submittal of attainment year (2011), interim year (2017) and maintenance year 
(2024) emissions inventories of directly emitted PM2.5 and its precursors21. Year 2024 is 
designated as the maintenance plan’s final year inventory based on the assumption that the 
United States Environmental Protection Agency (EPA) will approve the Region’s re-designation 
request in 2014 and the requirement under Clean Air Act (CAA) Section 175A to demonstrate 
maintenance of the National Ambient Air Quality Standards (NAAQS) for at least 10 years. The 
2017 interim year inventory is used to demonstrate that the emissions in the area are not 
expected to exceed the attainment year inventory between the attainment year and the final 
year of the maintenance plan. These three sets of emissions inventories are used to determine 
whether the Sacramento Federal PM2.5 Nonattainment Area (SFNA-PM2.5) will remain in 
attainment through the final year, 2024, despite growth in the area. 

The emissions inventory undergoes continuous updating to improve its accuracy. The 2011, 
2017 and 2024 emissions inventories use the latest planning assumptions and emissions data 
in California Air Resources Board’s (CARB’s) PM2.5 SIP planning projections model, California 
Emission Projection Analysis Model (CEPAM). The emission inventories are presented in tons 
per day for an average winter day. Future year inventories are forecast using latest socio-
economic growth indicators and applying the emission reduction benefits from adopted control 
strategies. 

The emission inventories include emissions for the SFNA-PM2.5, which encompasses all of 
Sacramento County, the eastern portion of Yolo County, the western portions of El Dorado and 
Placer counties, and the northeast portion of Solano County. Figure 2.1 in Chapter 2 contains 
the map of the SFNA-PM2.5. 

This chapter begins with a discussion of the emissions inventory by different air pollutant source 
categories for the SFNA-PM2.5. Directly emitted PM2.5, and PM2.5 precursors of NOX (Nitrogen 
Oxides), SO2 (Sulfur Dioxide), VOC (Volatile Organic Compounds), and NH3 (Ammonia) 
emissions, in tons per day for an average winter day, are then summarized for 2011, 2017 and 
2024 in tabular and graphical formats. This is followed by a section analyzing the emissions 
inventory forecasts and emissions inventory maintenance demonstration. Final sections of this 
chapter include a discussion of emission reduction credits (ERCs), which are included in the 
emissions inventory forecasts to ensure that the potential use of ERCs is reflected in the 
maintenance year inventory. More detailed information and emissions inventory tables are 
provided in Appendix B – Emissions Inventory. 

                                                
21  CAA Sections 172(c)(3) and175A, and 40 CFR 51.1008 
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4.2 Emissions Inventory Requirements 
Emissions are updated as part of the overall requirement for “plan revisions to include a 
comprehensive, accurate, current inventory of actual emissions from all sources of the relevant 
pollutants” under CAA sections 172(c)(3), 40 CFR 51 Subpart A, and 40 CFR 51.1008. 

4.3 Precursors to PM2.5 
In accordance with SIP emission inventory requirements under 40 CFR part 51 subpart A, CAA 
Section 172(c)(3) and 40 CFR 51.1008, this PM2.5 plan contains an emissions inventory for total 
directly emitted PM2.5, and all precursors of PM2.5. Emissions of NOX, SO2, VOC and NH3 are 
precursors of PM2.5 because these pollutants can undergo chemical reactions in the atmosphere 
to form secondary PM2.5, such as ammonium nitrate and ammonium sulfate. 

4.4 Emissions Inventory Source Categories 
Due to the large number and wide variety of emission processes and sources, a hierarchical 
system of emission inventory categories was developed for more efficient use of the data. The 
anthropogenic (man-made) emissions inventory is divided into four broad categories: stationary 
sources, area-wide sources, on-road mobile sources, and other mobile sources. Each of these 
major categories is subdivided into more descriptive subcategory sources. Each of these 
subcategories is further defined into more specific emission processes. 

4.4.1 Stationary Sources 

The stationary source category of the emissions inventory includes non-mobile, fixed sources of 
air pollution. They are comprised of individual, industrial, manufacturing, and commercial 
facilities called “point sources”. A point source which emits 10 tons or more per year of any 
criteria pollutant is specifically included as a facility in the inventory. Small facilities such as gas 
stations, dry cleaners, and concrete batch plants are grouped together under aggregated point 
source categories. The more descriptive subcategories include fuel combustion (e.g. power 
plant gas turbines), waste disposal (e.g. landfills), petroleum production and marketing, and 
industrial processes (e.g. rock crushing plant). The process and emissions data reported by 
industrial facility operators are used to calculate emissions from point sources. 

4.4.2 Area-Wide Sources 

The area-wide sources inventory category includes aggregated emissions data from processes 
that are individually small and widespread or not well-defined stationary sources. The area-wide 
subcategories include residential wood combustion, farming operations, construction and 
demolition activities, and road dust. Emissions from these sources are calculated from fuel 
usage, product sales, population, employment data, and other parameters for a wide range of 
activities that generate air pollution across the Sacramento region. 

4.4.3 On-Road Motor Vehicles 

The on-road motor vehicles inventory category consists of trucks, automobiles, buses, and 
motorcycles. EMFAC (EMission FACtor) is the California model for estimating emissions from 
on-road motor vehicles operating in California. It is built on decades of vehicle testing and 
analysis. It uses travel activity data from metropolitan planning organizations, vehicle 
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registration data from the Department of Motor Vehicles (DMV), and data from the Smog Check 
program. 

Motor Vehicle Emissions Model, EMFAC2011 

CARB has continued to update and improve its EMFAC on-road motor vehicle emissions model. 
CARB’s latest model, EMFAC2011, was released in September 2011. EMFAC2011 model 
improvements include: 

 The latest information on vehicle populations and miles traveled in California. 
 The impacts of recently adopted diesel regulations including the Truck and Bus Rule and 

other diesel truck fleet rules; the Pavley Clean Car Standard, and the Low Carbon Fuel 
Standard. 

 The latest emissions inventory methods for heavy duty trucks and buses. 

EMFAC2011 software and detailed information on the vehicle emission model can be found on 
the CARB website: http://www.arb.ca.gov/msei/modeling.htm. 

Vehicle Activity Data 

On-road motor vehicle emission estimates were developed using the latest available 
transportation data and California’s EMFAC2011 model. The forecasted vehicle miles traveled 
(VMT) and speed distributions used in this plan are based on the Sacramento region’s 
Metropolitan Transportation Plan/Sustainable Communities Strategy 2035 (MTP/SCS 2035) 
(Abraham, 2012a, Crow, 2012, and Abraham, 2012b), which was adopted by the Sacramento 
Area Council of Governments (SACOG) on April 19, 2012. Vehicle activity data for Solano 
County, however, is based on the Plan Bay Area Preferred Land Use Scenario/Transportation 
Investment Strategy (May 11, 2012) and was provided by the San Francisco Bay Area 
Metropolitan Transportation Commission (MTC) to SACOG (Brazil, 2012)  

4.4.4 Other Mobile Sources 

The emission inventory category for other mobile sources includes aircraft, trains, boats, and 
off-road vehicles and equipment used for construction, farming, commercial, industrial, and 
recreational activities. The other mobile source categories are estimated by category specific 
methods and inventory models that are developed for specific regulatory support projects. The 
diesel equipment categories using category specific method include: In-Use Off-Road 
Equipment (Construction, Industrial, Airport Ground Support, and Oil Drilling); Cargo Handling 
Equipment; In-Use Mobile Agricultural Equipment; Locomotives; Transport Refrigeration Units; 
Commercial Harbor Craft; Ocean Going Vessels; and Stationary Commercial Engines. The 
OFFROAD2007 emission model is used for estimating emissions for equipment categories that 
have not yet been replaced within a category specific method. In general, emissions are 
calculated by using estimated equipment population, engine size and load, usage activity, and 
emissions factors. 

http://www.arb.ca.gov/msei/modeling.htm
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Off-road inventory improvements include: 

 Updated estimates of equipment population, 
 New data from 2009 academic studies and reducing certain load factors by 33% at 

engine manufacturers recommendation, and 
 Decreases in construction activity and revised growth projections due to the recent 

economic recession. 

More detailed information on the latest off-road motor vehicle emissions inventory can be found 
on the CARB website: http://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles. 

4.5 Attainment Year Emissions and Forecasts 
4.5.1 Anthropogenic Emissions Tables by Source Category 

In the SFNA-PM2.5, peak concentrations typically occur under late fall and winter weather 
conditions when temperature inversions and low wind speeds trap and concentrate PM2.5 
emissions near the ground, cooler temperature and high humidity increase the secondary 
formation of particulates, and residential wood burning increases. Therefore, the emissions 
inventories for directly emitted PM2.5 and its precursors of NOX, SO2, VOC, and NH3 are 
compiled for an average winter day, which are the average daily emissions in the winter 
planning season of November to April. 

The following tables (Tables 4.1, 4.2 and 4.3) show the anthropogenic emissions inventory of 
directly emitted PM2.5, and its precursors of NOX, SO2, VOC and NH3 by source categories for the 
SFNA-PM2.5. The emissions inventory is shown for an average winter day in units of tons per 
day. Inventories except on-road vehicles were obtained using CEPAM: NORCAL 2012 PM2.5 
SIP Baseline Emission Projections for the attainment year 2011, the interim year 2017, and the 
maintenance plan year 202422. On-road vehicle inventories for these years were provided by 
CARB (Taylor, 2012b), (Taylor, 2012c). 

Targeted emission reduction benefits from SMAQMD Rule 421, Mandatory Episodic Curtailment 
of Wood and Other Solid Fuel Burning, on directly emitted PM2.5 inventory are not well 
represented in a winter average inventory scenario. During a poor air quality day, Rule 421 is 
expected to reduce an additional 5 tons per day of SFNA PM2.5 emissions in 2024 or an 
additional reduction of 20% in the 2024 SFNA directly emitted PM2.5 inventory. 

 

                                                
22  CARB. CEPAM. Section a1 - Emission Projections With External Adjustments. Web 11 October, 2012  

<http://www.arb.ca.gov/app/emsinv/2012pm25sip/norcal2012pm25sip/>  

http://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
http://www.arb.ca.gov/app/emsinv/2012pm25sip/norcal2012pm25sip/
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Table 4.1 Average Winter Day Directly Emitted PM2.5 Emissions (tons per day) Sacramento 
Federal PM2.5 Nonattainment Area 

CATEGORY 
PM2.5 

2011 2017 2024 
  

   

TOTAL EMISSIONS 26 27 26 
    

  STATIONARY 2.8 3.4 3.7 
  AREAWIDE 19.6 20.4 20.2 
  ON-ROAD MOTOR VEHICLES 2.2 1.7 1.6 
  OTHER MOBILE 1.1 1.0 0.7 
        

STATIONARY       
  Fuel Combustion 1.2 1.3 1.3 
  Industrial Processes 1.6 2.0 2.3 
  Other 0.0 0.1 0.1 
  

   

AREAWIDE 
   

  Residential Fuel Combustion 13.4 13.7 13.5 
  Farming Operations 1.1 1.1 1.1 
  Construction and Demolition 2.0 2.2 2.2 
  Paved Road Dust 1.2 1.3 1.4 
  Unpaved Road Dust 0.4 0.4 0.4 
  Managed Burning and Disposal 0.7 0.8 0.7 
  Cooking 0.6 0.7 0.7 
  Other 0.2 0.2 0.2 
    

ON-ROAD MOTOR VEHICLES    
  Light/Medium-Duty Vehicle 1.2 1.1 1.1 
  Heavy-Duty Trucks 0.9 0.5 0.4 
  Other 0.1 0.1 0.1 
    

OTHER MOBILE    
  Aircraft 0.1 0.1 0.1 
  Trains 0.1 0.1 0.1 
  Boats/Rec Vehicles 0.2 0.2 0.1 
  Off-Road Equipment 0.4 0.4 0.3 
  Farm Equipment 0.3 0.2 0.1 
  Fuel Storage & Handling 0.0 0.0 0.0 

Data Source: Except for on-road, CARB CEPAM: NORCAL 2012 PM2.5 SIP Baseline Emission Projections, Section 
a1 - Emission Projections with External Adjustments, downloaded on October 11, 2012. On-road emissions include 
CARB external adjustments and are based on emissions generated by SACOG using EMFAC2011 and SACOG 
MTP/SCS2035 vehicle activity forecasts. ERCs plus additional adjustments from Tables B5.1 and B5.2 are included 
in the table. The Motor Vehicle Emission Budgets (MVEB) includes a safety margin for PM2.5 that is not reflected in 
this table. The total emissions are rounded to nearest integer. 
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Table 4.2 Average Winter Day PM2.5 Precursor Emissions (tons per day) Sacramento Federal 
PM2.5 Nonattainment Area 

CATEGORY 
NOX SO2 

2011 2017 2024 2011 2017 2024 
  

      

TOTAL EMISSIONS 100 79 60 2 2 2 
  

      

  STATIONARY 10.7 12.4 12.6 0.6 1.0 1.0 
  AREAWIDE 7.2 8.3 8.3 0.7 0.8 0.8 
  ON-ROAD MOTOR 60.3 37.1 22.1 0.3 0.3 0.4 
  OTHER MOBILE 21.3 20.7 16.8 0.2 0.2 0.2 
  

      

STATIONARY 
      

  Fuel Combustion 10.1 11.6 11.7 0.4 0.7 0.7 
  Industrial Processes 0.4 0.6 0.7 0.1 0.2 0.2 
  Other 0.2 0.2 0.2 0.1 0.1 0.1 
  

      

AREAWIDE 
      

  Residential Fuel  6.8 7.8 7.8 0.6 0.7 0.7 
  Managed Burning and Disposal 0.4 0.5 0.5 0.1 0.1 0.1 
  Consumer Products 0.0 0.0 0.0 0.0 0.0 0.0 
  Architectural Coatings 0.0 0.0 0.0 0.0 0.0 0.0 
  Pesticides/Fertilizers 0.0 0.0 0.0 0.0 0.0 0.0 
  Farming Operations 0.0 0.0 0.0 0.0 0.0 0.0 
  Other 0.0 0.0 0.0 0.0 0.0 0.0 
  

      

ON-ROAD MOTOR VEHICLES 
      

  Light/Medium-Duty Vehicle 23.3 12.3 7.1 0.2 0.2 0.3 
  Heavy-Duty Trucks 33.2 21.7 12.5 0.1 0.1 0.1 
  Other 3.8 3.1 2.5 0.0 0.0 0.0 
  

      

OTHER MOBILE 
      

  Aircraft 2.3 2.8 3.0 0.2 0.2 0.2 
  Trains 5.9 6.2 5.6 0.0 0.0 0.0 
  Boats/Rec Vehicles 2.1 1.6 1.5 0.0 0.0 0.0 
  Off-Road Equipment 6.0 6.9 4.9 0.0 0.0 0.0 
  Farm Equipment 5.0 3.2 1.8 0.0 0.0 0.0 
  Fuel Storage & Handling 0.0 0.0 0.0 0.0 0.0 0.0 

Data Source: Except for on-road, CARB CEPAM: NORCAL 2012 PM2.5 SIP Baseline Emission Projections, Section 
a1 - Emission Projections with External Adjustments, downloaded on October 11, 2012. On-road emissions include 
CARB external adjustments and are based on emissions generated by SACOG using EMFAC2011 and SACOG 
MTP/SCS2035 vehicle activity forecasts. ERCs plus additional adjustments from Tables B5.1 and B5.2 are included 
in the table. The Motor Vehicle Emission Budgets (MVEB) includes a safety margin for NOX that is not reflected in this 
table. The total emissions are rounded to nearest integer. 
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Table 4.3 Average Winter Day PM2.5 Precursor Emissions (tons per day) Sacramento Federal 
PM2.5 Nonattainment Area 

CATEGORY 
VOC NH3 

2011 2017 2024 2011 2017 2024 
       

TOTAL EMISSIONS 106 97 94 27 27 28 
       

  STATIONARY 23.1 26.3 27.8 5.5 6.0 6.3 
  AREAWIDE 41.4 44.3 45.4 18.9 19.1 19.3 
  ON-ROAD MOTOR 27.4 14.4 10.8 2.8 2.3 2.1 
  OTHER MOBILE 14.2 11.6 10.2 0.0 0.0 0.0 
       

STATIONARY             
  Fuel Combustion 1.3 1.3 1.3 0.5 0.5 0.5 
  Industrial Processes 7.5 8.4 9.3 0.0 0.0 0.0 
  Other 14.3 16.6 17.2 5.0 5.5 5.8 
              

AREAWIDE             
  Residential Fuel  17.6 18.5 18.1 0.8 0.8 0.8 
  Managed Burning and Disposal 0.6 0.7 0.6 0.1 0.1 0.1 
  Consumer Products 12.4 13.0 14.0 0.0 0.0 0.0 
  Architectural Coatings 5.9 6.8 7.5 0.0 0.0 0.0 
  Pesticides/Fertilizers 1.1 1.2 1.1 7.1 6.9 6.7 
  Farming Operations 2.8 3.0 3.0 7.1 7.1 7.1 
  Other 1.0 1.1 1.1 3.8 4.2 4.6 
              

ON-ROAD MOTOR VEHICLES             
  Light/Medium-Duty Vehicle 20.2 9.3 6.4 2.5 2.0 1.9 
  Heavy-Duty Trucks 4.6 3.0 2.3 0.3 0.3 0.2 
  Other 2.6 2.1 2.1 0.0 0.0 0.0 
       

OTHER MOBILE             
  Aircraft 0.6 0.6 0.6 0.0 0.0 0.0 
  Trains 0.4 0.3 0.2 0.0 0.0 0.0 
  Boats/Rec Vehicles 5.0 4.1 3.5 0.0 0.0 0.0 
  Off-Road Equipment 6.1 5.2 4.8 0.0 0.0 0.0 
  Farm Equipment 1.0 0.6 0.4 0.0 0.0 0.0 
  Fuel Storage & Handling 1.1 0.8 0.7 0.0 0.0 0.0 

Data Source: Except for on-road, CARB CEPAM: NORCAL 2012 PM2.5 SIP Baseline Emission Projections, Section 
a1 - Emission Projections with External Adjustments, downloaded on October 11, 2012. On-road emissions include 
CARB external adjustments and are based on emissions generated by SACOG using EMFAC2011 and SACOG 
MTP/SCS2035 vehicle activity forecasts. ERCs plus additional adjustments from Tables B5.1 and B5.2 are included 
in the table. The total emissions are rounded to nearest integer. The total emissions are rounded to nearest integer. 
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4.5.2 2011 Attainment Year Emissions Distribution 

Figure 4.1 shows the 2011 directly emitted PM2.5 emission inventory categories as a percentage 
of the total inventory for SFNA-PM2.5. Areawide sources make up 76% of directly emitted PM2.5 
emissions. At 52%, the Residential Fuel Combustion category of areawide sources dominates 
the PM2.5 inventory. Other areawide sources, which include Construction & Demolition, Road 
Dust, Farming Operation and Other categories, contribute 24%. Mobile sources and stationary 
sources contribute 13% and 11%, respectively. 

Figure 4.1 2011 Directly Emitted PM2.5 Emissions Distribution Sacramento Federal PM2.5 
Nonattainment Area 

 
Data Source: Table 4.1 
 

Figure 4.2 shows 2011 PM2.5 precursor emission inventory categories as a percentage of the 
total inventory for SFNA-PM2.5. The main contribution of PM2.5 precursors (NOX, VOC, SO2, and 
NH3) comes from mobile sources. On-road motor vehicles account for about 39% of the PM2.5 
precursor inventory, and other mobile sources contribute 15%. Areawide Sources and stationary 
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sources, mostly from solvent evaporation and fuel combustion, contribute 29% and 17%, 
respectively. Residential fuel combustion, a subset of areawide sources, contributes 11% to the 
total inventory. 

Figure 4.2 2011 PM2.5 Precursor (NOX + VOC + SO2 + NH3) Emissions Distribution Sacramento 
Federal PM2.5 Nonattainment Area 

 
Data Source: Tables 4.2a and 4.2b. 
 

4.6 Analysis of Emissions Inventory Forecasts 
Emissions Inventory Trends 

Figure 4.3 shows the attainment year inventory and forecasts through 2024 for PM2.5 and its 
precursors in the SFNA-PM2.5. These forecasts take into account anticipated population and 
economic growth and emission benefits from the federal, state and local control measures 
adopted as of mid-2011. 
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Figure 4.3 PM2.5 & PM2.5 Precursor Emissions Forecasts Sacramento Federal PM2.5 
Nonattainment Area (Average Winter Day) 

 
Data Source: Tables 4.1, 4.2a, and 4.2b. 
 

The emission inventory trends show that between 2011 and 2024, the directly emitted PM2.5 
remains fairly constant at 26 tons/day with a slight increase of 0.4 ton/day while the PM2.5 
precursors steadily decline by 21%. The reductions in directly emitted PM2.5 gained from the 
controls on residential wood combustion, diesel trucks and off-road equipment are offset by 
growth in the Sacramento region. Whereas, despite growth, the PM2.5 precursors are projected 
to decrease by 50 tons per day from 2011 to 2024. The reduction in PM2.5 precursors are 
predominately from cleaner vehicles and equipment replacement due to mobile fleet turnover 
and from the adopted NOX and VOC control commitments in the ozone attainment plans. 
Chapter 6 contains a discussion on control measures which have been implemented by the 
local air districts of the Sacramento Region, as well as State and federal agencies. These 
permanent and enforceable measures, which have reduced directly emitted PM2.5 and its 
precursors have decreased the region’s PM2.5 design value significantly and led to PM2.5 
attainment in 2011. These measures will continue to reduce emissions in future years so that 
the combined total emissions of directly emitted PM2.5 and its precursors remain below the 
attainment year emission level. 

The SFNA-PM2.5 emissions inventory continues to decline despite increasing population and 
vehicle activity. Figure 4.4 illustrates trends in population and VMT. Based on SACOG forecasts 
and the U.S. Census (Glover 2012)(California Department of Finance, 2012), the population in 
the SFNA-PM2.5 is projected to grow at an average of 1.3% annually from 2011 to 2024. The 
2011, 2017 and 2024 VMT data are based on SACOG’s adopted MTP/SCS 2035. Between 
2011 and 2024, population and VMT in SFNA-PM2.5 are expected to increase by 17% and 14%, 
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respectively. These growth projections are used to make the 2017 and 2024 emissions 
inventory forecasts. 

Figure 4.4 Population and Vehicle Miles Traveled (VMT) Forecasts - Sacramento Federal PM2.5 
Nonattainment Area (2011-2024) 

 
Data sources: 

 (Glover, 2012) 
 Solano pop is from DOF website: 

http://www.dof.ca.gov/research/demographic/reports/estimates/e-5/2001-10/view.php. 
 (Abraham, 2012a), (Crow, 2012), (Abraham, 2012b)  

 
4.7 Emission Reduction Credits 
Certain pollutant emission reductions due to equipment shutdown or voluntary controls may be 
converted to emission reduction credits (ERCs) and registered with the air district. These ERCs 
may then be used as “offsets” to compensate for an increase in emissions from a new or 
modified major emission source. In Sacramento County, ERCs may also be used as an 
alternative to, or bridge, to compliance with specified rules. 

Since ERCs represent potential emissions, they need to be taken into account in the emission 
inventories. One method is to assume that the use of ERCs will already be included within the 
projected rate of stationary source growth in the emissions inventory. However, if the use of 
available ERCs exceeds anticipated emissions growth, future emissions could be 
underestimated. Therefore, to ensure that the use of ERCs will not be inconsistent with the 

http://www.dof.ca.gov/research/demographic/reports/estimates/e-5/2001-10/view.php


PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

  Emissions Inventory 
  Page 4-12 

future PM2.5 maintenance goals, the amount of ERCs issued for reductions that occurred prior to 
the 2011 base year are added to the emission inventory forecasts in the maintenance 
demonstration. 

Unused Banked Emission Reduction Credits 

The current unused banked ERCs23 in the SFNA-PM2.5 are accounted for in this PM2.5 
maintenance plan. Reductions in rice burning in Yolo-Solano air district are banked under Rule 
3.21 Rice Straw Emission Reduction Credits and in Placer County Air Pollution District are 
banked under Rule 516 Rice Straw Emission Reduction Credits, and are included under unused 
banked ERCs. These ERCs are included to maintain the validity of previously banked ERCs 
and other reductions. 

Future Bankable Rice Burning Emission Reduction Credits 

California legislation24 in 1991 (known as the Connelly Bill) required rice farmers to phase down 
rice field burning on an annual basis, beginning in 1992. A burn cap of 125,000 acres in the 
Sacramento Valley Air Basin was established, and growers with 400 acres or less were granted 
the option to burn their entire acreage once every four years. Since the rice burning reductions 
were mandated by state law, they would ordinarily not be “surplus” and eligible for banking. 
However, the Connelly bill included a special provision declaring that the reductions are 
qualified for banking if they meet the State and local banking rules. 

Reduction in rice burning may be banked in the future because of ERC rules25 under 
development in the Sacramento Air District. Table 4-4 shows the total amount of potential 
bankable rice burning ERCs in the SFNA-PM2.5. 

Available Wood Stove/Fireplace Change-Out Incentive Program Emission Reduction Credits 

Sacramento County’s Wood Stove/Fireplace Change-Out Incentive Program was established in 
June 2006 to provide financial incentives to remove or replace existing fireplaces and dirty wood 
stoves. Part of the funding for this incentive program comes from Sacramento County’s 
Solutions for the Environment and Economic Development (SEED) program. One of the SEED 
program requirements is that the revenue generated from ERCs be used to replenish the ERC 
bank. The emissions reductions generated using SEED revenue in this incentive program must 
be banked as ERCs. About half of the emission reductions from this program will be available 
for the ERC bank. These ERCs from the Wood Stove/Fireplace Change-Out Incentive Program 
from Sacramento County are also added to the total ERCs. 

Summary of Emission Reduction Credits 

ERCs issued for reductions that occurred prior to the 2011 attainment year and potential future 
bankable ERCs from rice burning and Wood Stove/Fireplace Change Out Incentive Program 
are summarized for the SFNA-PM2.5 in Table 4.4 and are accounted for in the emissions 
                                                
23  Each district provided their ERC information to CARB and is summarized in (Taylor, 2012a). 
24  Connelly-Areias-Chandler Rice Straw Burning Reduction Act of 1991, section 41865 of California 

Health and Safety Code. 
25  This rice burning ERC rule must be approved by EPA into the SIP for the rice ERCs to be used for 

compliance with federal air quality requirements. 
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forecasts in Tables 4.1, 4.2, and 4.3. These ERCs are in tons per day for average winter day 
and are included in the PM2.5 maintenance demonstration for 2017 and 2024. See Appendix B6 
for details. 

Table 4.4 Emission Reduction Credits Added to the Maintenance Demonstration - Sacramento 
Federal PM2.5 Nonattainment Area 

 

4.8 Emissions Inventory Documentation 
More detailed tables of the PM2.5, SO2, NOX, VOC, and NH3 emissions inventory are provided in 
Appendix B. This appendix contains the estimated 2011, 2017, and 2024 emissions inventory 
for the SFNA-PM2.5. 

Emission inventories are constantly being updated to incorporate new and better information 
and methodologies. Detailed information on emission methodologies, changes and forecasts 
can be found on CARB websites: 
http://www.arb.ca.gov/ei/ei.htm and http://www.arb.ca.gov/msei/msei.htm 

4.9 Emissions Inventory Conclusions 
This maintenance plan includes an emissions inventory for total directly emitted PM2.5, and its 
precursors, SO2, NOX, VOC, and NH3. The emissions inventory shows that residential 
combustion from fireplaces and woodstoves is the main contributor to the directly emitted PM2.5 
inventory at 52%. It also shows that mobile sources dominate the PM2.5 precursor inventory at 
54%.  

The emission inventory trends show that between 2011 and 2024, PM2.5 precursors steadily 
decline about 21% primarily due to the phase-in of cleaner vehicles and equipment subject to 
steadily tightening emission standards. The trends show that PM2.5 increases slightly by 1%. 
Thus, the emission inventory trends demonstrate that the region will continue to attain the 24-
hour PM2.5 NAAQS through 2024 by showing that the combined total future emissions of directly 
emitted PM2.5 plus its precursors for SFNA-PM2.5 remain below the attainment year emission 
level. 
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5 Meteorological Analysis 
Overview 
The purpose of this chapter is to illustrate that attainment of the 2006 National Ambient Air 
Quality Standard (NAAQS) for PM2.5 in Sacramento during the 2009-2011 period was not due to 
“unusually favorable meteorological conditions.” Three independent analyses were performed to 
assess whether meteorological conditions during this period were unusually favorable for low 
PM2.5 concentrations: 

1. Classification and Regression Tree (CART) 
2. General Statistics and Hypothesis Testing 
3. Air Quality Forecasting Conceptual Model 

The CART analysis is an advanced statistical technique that is used to predict the value of a 
variable (in this case, PM2.5 concentrations in Sacramento) using several input variables (in this 
case, meteorological parameters). This analysis found that reductions in PM2.5 concentrations in 
Sacramento during the 2009-2011 attainment period were not attributable to unusually favorable 
meteorological conditions. 

The General Statistics and Hypothesis Testing analysis used several techniques to assess 
individual meteorological parameters that impact PM2.5 concentrations in Sacramento. This 
analysis showed that the meteorological conditions during the past decade and during the 2009-
2011 attainment period were not unusually favorable for lower PM2.5 concentrations. 

The Air Quality Forecasting Conceptual Model analysis used established guidelines for 
forecasting PM2.5 concentrations in Sacramento to assess whether daily meteorological 
parameters were collectively favorable for high or low PM2.5 concentrations. This analysis found 
that overall meteorological conditions during the 2009-2011 attainment period were not 
conducive for lower PM2.5 concentrations in Sacramento. 

The three aforementioned independent analyses all illustrate that meteorological conditions 
during the 2009-2011 attainment period were not unusually favorable for lower PM2.5 
concentrations in Sacramento. Section 5.1 further introduces these analyses, the differences 
between analyses, and provides a brief overview of meteorological conditions in Sacramento 
during the 2009-2011 attainment period. Sections 5.2 through 5.4 describe in detail the three 
independent analyses and their results. Section 5.5 concludes this chapter. 

5.1 Introduction 
The United States Environmental Protection Agency (EPA) guidance states that “… attainment 
due to unusually favorable meteorology would not qualify as an air quality improvement due to 
permanent and enforceable emissions reductions” (Calcagni, 1992). The following analyses 
address the likelihood that “unusually favorable meteorological conditions” caused the region to 
attain the 2006 National Ambient Air Quality Standard (NAAQS) for PM2.5. 

Meteorology plays a major role in the formation of PM2.5. Certain meteorological parameters 
such as surface temperature, inversion layer strength, wind speed, relative humidity, and 
precipitation can affect pollutant transport, secondary aerosol formation and, more importantly, 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

  Meteorological Analysis 
  Page 5-2 

PM2.5 ambient concentration levels. For example, on cold nights with no wind, a temperature 
inversion can trap pollutants near the surface, which could result in higher PM2.5 concentrations 
in the Sacramento region (Motallebi, 1999, p1). 

California Air Resources Board (CARB), the Sacramento Metropolitan Air Quality Management 
District, and Sonoma Technology, Inc. (STI) prepared three independent analyses to evaluate 
the meteorological impacts on ambient PM2.5 concentrations. These analyses applied different 
methods (two statistical and one conceptual) to answer the question: Is Sacramento’s 
attainment due to “unusually favorable meteorology”? Although some differences exist among 
these analyses, such as the period of evaluation, methodologies used, and data selection, they 
lead to the same conclusion that reductions in PM2.5 concentrations in Sacramento during the 
2009-2011 attainment period are not attributable to unusually favorable meteorological 
conditions. 

Classification and Regression Tree Analysis (CART) 

California Air Resources Board staff used a statistical technique, referred to as Classification 
and Regression Tree (CART) analysis, to help support the Sacramento Region’s attainment and 
maintenance demonstration of the 24-hour PM2.5 standard. CART is a non-parametric technique 
that produces a classification tree if the dependent (target) variable is categorical or a 
regression tree if the dependent variable is numeric. At each step of the tree building process, 
CART finds the best possible independent variable to split the values of the target variable into 
two groups for which the means are as different as possible (subject to certain constraints). In 
this analysis of PM2.5 and meteorology, the final CART tree explains daily PM2.5 in terms of the 
meteorological variables (parameters) used to make the splits. The evaluation period of the 
initial CART analysis did not cover 2011, one of the attainment years, and therefore could not 
provide a full evaluation whether the attainment of PM2.5 was due to “unusually favorable” 
meteorology. STI reproduced the CART analysis prepared by CARB and applied it to data for 
the years 2011 and 2012, allowing for a full evaluation of meteorological conditions during the 
2009-2011 attainment period. 

General Statistics and Hypothesis Testing 

SMAQMD staff applied the general statistics and hypothesis test to evaluate whether individual 
meteorological parameters might favor low ambient PM2.5 concentrations. The general statistics 
include the calculation of average, median, first quartile, third quartile, minimum, and maximum. 
The first quartile and third quartile are also known as 25th and 75th percentiles. These statistical 
values are presented in Box-and-Whisker Plots (box plots). By comparing the data distribution, 
data location, data spread, and data range, we can determine any favorable meteorological 
conditions that may exist. The hypothesis test compares the average between the attainment 
year and the decade and determines whether these averages are significantly different from 
each other. STI also reviewed and affirms the statistical analysis performed by the SMAQMD. 

Air Quality Forecasting Conceptual Model for Sacramento 

STI has produced daily PM2.5 and ozone forecasts for the Sacramento region since 1996. STI 
developed forecasting guidelines for SMAQMD’s Check Before You Burn (CBYB) program (STI, 
2012); these guidelines indicate whether meteorological conditions are conducive to high PM2.5 
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concentrations. STI implemented a web-based system called AQRules (STI, 2013) that 
automatically runs these guidelines daily using predictions from meteorological forecast models. 
STI developed unique sets of guidelines specific to certain upper-air and synoptic pressure 
patterns identified as favorable for high PM2.5 concentrations in Sacramento. STI used these 
guidelines to assess whether observed meteorological conditions during the 2002-2012 period 
were unusually favorable for high or low PM2.5 concentrations. This analysis was limited to days 
in November, December, January, and February, as these months constitute Sacramento’s 
CBYB program for which the forecast guidelines were developed and the time of year when 
high PM2.5 values typically occur. 

Differences Between Analyses 

CARB’s CART analysis, SMAQMD’s statistical analysis, and STI’s conceptual model analysis 
are three independent evaluations: differences exist in terms of data selection, evaluation 
period, and the PM2.5 concentration averaging time (i.e. 24 Hour and Annual). The CART 
analysis evaluated surface temperature, surface wind speed, difference of surface temperature 
and 850 millibar (mb) temperature, relative humidity, daily maximum and minimum temperature, 
and the difference (delta) of daily maximum and minimum temperature. The general statistics 
and hypothesis test evaluated a similar set of meteorological parameters except it did not 
evaluate the difference (delta) of daily maximum and minimum temperature. In addition, since 
the general statistics analysis only focuses on winter seasons, SMAQMD chose to evaluate 
inversion strength using an upper air temperature height of 925mb, which is at a lower height 
than that used for CARB’s CART analysis. SMAQMD also chose to evaluate dew point 
temperatures in the general statistics analysis instead of relative humidity, which CARB 
analyzed in the CART analysis. STI’s conceptual model analysis uses a separate set of 
parameters depending on synoptic weather conditions, but these parameters are generally 
similar to those used in the CART and SMAQMD analyses. 

As mentioned earlier, the CART analysis evaluated the meteorological parameters for all 
months in a year, and all parameters are considered together in the regression tree analysis 
and the met-adjusted trend. Note, however, that the first branch of the CART divides the data by 
season. SMAMQD and STI analyses only focused on the meteorological conditions of winter 
months (November through February). Furthermore, in SMAQMD’s analyses, meteorological 
parameters are compared independently with the ambient PM2.5 concentrations, whereas STI’s 
analysis looks at meteorological conditions as a whole. Additionally, CARB’s analysis evaluated 
the annual average PM2.5 concentrations where SMAQMD’s statistical analysis evaluated the 
98th percentile PM2.5 concentrations. 

Benefits and Limitations of Having Three Independent Analyses 

Because data selections and evaluation methods are different, the results of the three analyses 
are not expected to be identical; however, the analyses collectively provide a weight of evidence 
because they reach the same conclusion that reductions in PM2.5 concentrations in Sacramento 
during the 2009-2011 attainment period are not attributable to unusually favorable 
meteorological conditions. 
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CARB’s analysis integrated all the influence of meteorological parameters and predicted the 
annual average PM2.5 concentrations if emissions remained constant at the 2004-2006 level. It 
also predicted annual average PM2.5 concentrations when meteorological adjustment factors are 
considered. This methodology evaluated the overall impacts of meteorology for the PM2.5 
concentrations in the Sacramento region. 

SMAQMD’s statistical analysis looked at each meteorological parameter individually and 
covered the period from 2002 to 2011. All the years in the attainment period were evaluated. 

STI’s conceptual model analysis has the benefit of examining meteorological parameters in 
combination and assessing whether daily conditions as a whole were favorable for high or low 
PM2.5 concentrations and also considers synoptic weather patterns. However, this analysis does 
not directly compare predicted and observed PM2.5 concentrations. The analysis covered the 
period from 2002 to 2012; thus, all the years in the attainment period were evaluated. 

Overview of Meteorological Conditions in Sacramento, 2009-2011 

The purpose of this section is to summarize temperature and precipitation patterns in 
Sacramento during the months of November through February in 2009, 2010, and 2011. PM2.5 
concentrations in the Sacramento region are typically highest during these months. The 
summary focuses on precipitation frequency and amounts, as these serve as a proxy for the 
frequency of storm systems moving through. Storm systems generally produce stronger winds 
and enhance atmospheric mixing, which disperses pollutants and results in lower PM2.5 
concentrations. Annual temperature and precipitation plots from the National Weather Service 
(NWS) in Sacramento (NWS, 2013) illustrate the observed weather conditions relative to normal 
conditions. The temperature plots show observed daily temperature ranges (dark blue), daily 
record high temperatures (light red), daily record low temperatures (light blue), and the normal 
high and low temperatures (indicated by light green area). The precipitation plots show the 
observed cumulative precipitation (light green). Dark green shading on the precipitation plots 
indicates precipitation surpluses relative to normal, and brown shading indicates precipitation 
deficits relative to normal. Observations shown in these plots were taken at the Sacramento 
NWS Weather Forecast Office (WFO). These plots are shown in this report only to provide a 
broad summary of weather conditions during these winter seasons; however, PM2.5 
concentrations are not solely driven by temperature and precipitation. More detailed analyses of 
other meteorological parameters and their effects on PM2.5 concentrations are provided later in 
this chapter. This broad assessment of meteorological conditions in Sacramento during the 
2009-2011 attainment period indicates that conditions overall were not unusually favorable for 
low ambient PM2.5 concentrations, especially in 2009 and 2011. This assessment is consistent 
with the results from the more detailed analyses found in the rest of Chapter 5. 

Meteorological Conditions in 2009 

Overall weather conditions in Sacramento in 2009 during January, February, November, and 
December were drier and slightly cooler than normal. These temperature and precipitation 
patterns are not unusually favorable for low ambient PM2.5 concentrations. January 2009 was 
slightly warmer and much drier than normal in Sacramento (Figure 5.1), with only one major wet 
system moving through mid-month. In contrast, February 2009 was cooler and much wetter 
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than normal, with numerous wet systems moving through and over 5 inches of rain reported for 
the month. November 2009 was very dry in Sacramento, with only 0.36 inches of rain reported. 
Several wet systems moved through the Sacramento region in December 2009, resulting in 
near-normal precipitation. 

Figure 5.1 2009 climograph for downtown Sacramento (NWS). 

 
Meteorological Conditions in 2010 

Overall weather conditions in 2010 during January, February, November, and December were 
wetter and slightly warmer than normal. These temperature and precipitation patterns are 
generally favorable for lower ambient PM2.5 concentrations. January 2010 was slightly warmer 
and wetter than normal in Sacramento (Figure 5.2) with several wet systems moving through 
during the second half of the month. February 2010 was drier than normal, with a period of 
warmer than normal temperatures during the middle of the month followed by cooler than 
normal temperatures. November 2010 began with warmer than normal temperatures but ended 
with much cooler than normal temperatures, resulting in overall temperatures cooler than 
normal. A strong system moved through Sacramento in mid-November, producing nearly 2 
inches of rain over two days. December 2010 was warmer and much wetter than normal, with 
measureable precipitation falling on 18 days and 5.52 inches of rain total. 
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Figure 5.2. 2010 climograph for downtown Sacramento (NWS). 

 
Meteorological Conditions in 2011 

Overall weather conditions in 2011 during January, February, November, and December were 
cooler and much drier than normal. These temperature and precipitation patterns were not 
favorable for low ambient PM2.5 concentrations. January 2011 was drier and slightly cooler than 
normal in Sacramento (Figure 5.3). Only two significant storm systems moved through 
Sacramento during this month, one at the very beginning of the month and the other at the end 
of the month. This resulted in an extended period of dry, cool weather for much of the month. 
February 2011 was cooler than normal with near normal precipitation, but all of the precipitation 
fell during the second half of the month. November 2011 was cooler and drier than normal in 
Sacramento, and December 2011 was extremely dry with near normal temperatures. A 
persistent upper-level ridge of high pressure along the West Coast deflected wet Pacific storms 
well north of Sacramento, resulting in relatively stagnant conditions and only 0.07 inches of rain 
for the month. 
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Figure 5.3. 2011 climograph for downtown Sacramento (NWS). 

 
 

5.2 Classification and Regression Tree Analysis 
5.2.1 Introduction 

Air quality trends can help reveal the effects of emission control strategies and regulations on 
ambient air pollution levels. However, meteorological conditions also affect pollutant levels and 
can obscure the effects of changing emissions on ambient air pollution levels over time. If the 
meteorological effects can be identified, quantified and removed, the met-adjusted trends may 
reveal the emissions-induced trends with greater clarity. 

For Sacramento, met-adjusted trends were prepared for annual average PM2.5 and for PM2.5 
exceedance days. This analysis presents the methodology used to construct the met-adjusted 
trends. 

5.2.2 Data Acquisition and Preparation 

PM2.5 mass concentrations from three air quality monitoring sites in Sacramento were collected. 
Meteorological data for factors that may influence PM2.5 concentrations were also acquired from 
various meteorological monitoring networks. Monitors at ground level provided temperature, 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

  Meteorological Analysis 
  Page 5-8 

relatively humidity, air pressure, wind speed, wind direction, precipitation, and solar radiation 
data. For various reasons, surface air pressure, wind direction, precipitation, and solar radiation 
were not used in the final analysis. Routine rawinsondes (weather balloons) at Oakland 
provided data for 500 millibar (mb) heights and 850 mb temperatures. These surface and upper 
air factors are consistent with studies of meteorological conditions associated with daily PM2.5 
levels (EPA, 2003). 

Table 5.1 lists the air quality and meteorological monitoring sites that provided data used in this 
analysis. The PM2.5 and meteorological data presented are daily regional averages of the data 
collected from the sites in various locations in Sacramento. 

Table 5.1 Air Quality and Meteorological Monitoring Sites 

Air Basin Region Air Quality Sites Meteorological Sites 
SV Sacramento Sacramento-Health Dept., Stockton Bl 

Sacramento-Del Paso Manor 
Sacramento-T Street 

Sacramento-Health Dept. Stockton Bl  
Sacramento-Del Paso Manor 
Sacramento-T Street 
Elk Grove-Bruceville Road 
Fair Oaks #2 

A consistent analysis of met-effects on daily PM2.5 will benefit from, and may require, the 
presence of all PM2.5 and meteorological data for each daily record used in the analysis. If any 
values are missing, the entire day might be excluded from further consideration. Therefore, data 
completeness is very desirable for the analysis to be as meaningful as possible. To minimize 
instances of missing PM2.5 and meteorological data, imputed values were calculated based on 
relationships for measured data at nearby sites. The imputed values were used when 
appropriate. Details concerning the imputation method (called “I-Bot”) are available from the Air 
Quality and Statistical Studies Section of CARB. 

5.2.3 Analytical Method: Classification and Regression Trees 

CART is a statistical exploratory technique for uncovering structures in the data, which is 
sometimes called “data mining” (Breiman, 1984; Thompson, 2001; Slini, 2007). CART is a non-
parametric decision tree learning technique that produces a classification tree if the dependent 
(target) variable is categorical or a regression tree if the dependent variable is numeric. At each 
step of the tree building process, CART finds the best possible independent variable (or linear 
combination of independent variables) to split the values of the target variable into two groups 
for which the means are as different as possible (subject to certain constraints). Each of the new 
groups is called a “child” node. The process of node splitting is repeated for each child node, 
continued recursively until a stopping criterion is satisfied, and a set of terminal nodes is 
reached (Breiman, 1984; Xu, 2005). In this way, the nodes of the final CART tree explain the 
values of the dependent variable in terms of the independent variables used to make splits. 

In this analysis of PM2.5 and meteorology, the final CART tree explains daily PM2.5 in terms of 
the meteorological variables (parameters) used to make the splits. Table 5.2 lists all the 
parameters used in this particular analysis. The parameters used are much the same as those 
listed in EPA Guidelines for Developing an Air Quality (Ozone and PM2.5) Forecasting Program 
(EPA, 2003). 
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Table 5.2 Meteorological Parameters in CART Analysis 

 

To prepare a CART tree, CARB selected the years 2004-2006 as base years, assuming that the 
relevant emissions did not change greatly during these few years. When emissions are 
reasonably stable, day-to-day differences in PM2.5 concentrations are mostly due to differences 
in meteorology. CARB then applied CART analysis to the base years to define a relationship 
(“tree”) between daily PM2.5 and daily meteorological conditions. 

First, the tree was split by season so that an independent sub-tree was generated for each 
season. Each sub-tree consisted of one or more terminal nodes representing different 
meteorological classes. The CART system makes the differences in PM2.5 between the met-
classes as large as possible and the differences in PM2.5 within the met-classes as small as 
possible. CARB’s CART tree diagram (CARB, 2012) shows the CART defined relationship 
between the daily PM2.5 concentration and the daily meteorological conditions for Sacramento. 
The PM2.5 concentration representing each met-class (terminal node) is the average 
concentration of all the days assigned to that met-class in the base years. For each day 
assigned to a met-class, the average PM2.5 for the met-class serves as a “predicted PM2.5” for 
that day. Days with high-predicted values have met-conditions that are more conducive to PM2.5 
formation compared to days with low predicted values. 

The CART-defined relationship between meteorology and PM2.5 in the base years was then 
used to assign days in the other years to their appropriate met-classes based on their day-
specific meteorological data. The predicted PM2.5 values for all the days are then used to adjust 
PM2.5 trends up or down to compensate for each year’s PM2.5-conduciveness relative to 
“normal.” 

5.2.4 Results and Discussion 

Based on daily air quality and meteorological data in 2004-2006, a CART tree with 26 met-
classes was constructed for Sacramento. Figure 5.4 indicates that this CART tree accounts for 
approximately 80 percent of the variation in daily PM2.5 during the base years. 

Variable  Usefulness  Condition for High PM2.5 a Used in Our Analysis 
500-mb height Indicator of the synoptic-scale weather pattern High Yes 

Surface wind speed Associated with dispersion and dilution of pollutants Low Yes 
Surface wind direction Associated with transport of pollutants - No b 

Pressure gradient Causes wind/ventilation Low No b 
Previous day’s peak PM2.5 concentration Persistence, carry-over High No c 

850-mb temperature Surrogate for vertical mixing High Yes 
Precipitation Associated with clean-out None or small No d 

Relative Humidity Affects secondary reactions High Yes 
Holiday Additional emissions - Yes 

Day of week Emissions differences - Yes 
Season Transport patterns / Chemistry Yes 

Surface Temperature Chemistry / Photochemistry Yes 
Difference of Surface T and 850-mb T Surrogate for stability Yes 

Difference of max and min T Diurnal variability Yes 
a  Relative condition is location- and season- dependent  
b  Transport patterns are characterized either by clustering the pressure gradients or by seasons  
c 
 Since we are investigating the impact of meteorology on PM2.5 (not forecasting), the change of emissions should not play a role in the analysis 

d  Precipitation data are not used in this analysis due to the data quality and completeness issues 

Common predictor variables used to forecast PM2.5 
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It is worth mentioning that this CART model treats each day independently and does not directly 
characterize met-conditions over a sequence of days that may result in long-term buildup and 
transport of PM2.5. 

Figure 5.4 Observations vs. CART Predictions during the Base Years in Sacramento  

 
A sensitivity analysis was also done to explore the impact of the selected base years on the 
CART results for Sacramento. For this purpose, different sets of base years (2003-2005, 2004-
2006, and 2006-2008) were used with CART to develop relationships between meteorology and 
PM2.5. The met-adjusted annual average PM2.5 concentrations proved to be quite similar 
regardless of the base years used in the CART analysis. 

Annual average PM2.5 trends for observed data and for CART-predicted values (2004-2006 used 
as base years) were analyzed in Sacramento. In Sacramento, observed PM2.5 levels decreased 
significantly from 1999 to 2003, were relatively flat from 2003 to 2006, decreased again from 
2007 to 2010, and increased in 2011 then dropped again in 2012. As described throughout 
Chapter 5, meteorological conditions in 2011 were particularly unfavorable for low PM2.5 
concentrations in Sacramento. Otherwise, for Sacramento, the CART-predicted annual average 
PM2.5 concentrations trend (the red dotted line in Figure 5.5) is relatively flat, which indicates 
that met-conditions have been stable and have had relatively small impacts on observed PM2.5 
trends from 1999 through 2012. Additionally, the CART-predicted PM2.5 concentrations are 
higher than the observed annual average PM2.5 concentrations (blue line) beginning in 2008, 
demonstrating that emissions reductions, not weather conditions, caused the reductions in 
observed PM2.5 annual average concentrations. 
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The CART-predicted trend information was merged with the observed trends to produce met-
adjusted trends for annual average PM2.5. Figure 5.5 shows the observed and met-adjusted 
trends for Sacramento and indicates that the met-adjusted and observed trends are very similar, 
both showing significant decreases in Sacramento. Met-adjusted PM2.5 decreased by 
approximately 0.64µg/m3 per year from 1999 through 2012. Comparing the met-adjusted trend 
line (green) to the observed trend line (blue) to examine the effect of meteorology during the 
2009-2012 attainment period, the met-adjusted annual average PM2.5 concentration in 2010 is 
slightly higher than what was observed, reflecting that weather conditions caused the observed 
annual average PM2.5 concentration to be slightly lower than expected in 2010. In 2011, the 
met-adjusted annual average PM2.5 concentration is lower than what was observed, reflecting 
that weather conditions caused the observed annual average PM2.5 concentration to be higher 
than expected. The 2009 and 2012 met-adjusted and observed annual average PM2.5 
concentrations are roughly the same, indicating that weather conditions were relatively normal 
in those years. Overall, the met-adjusted trends indicate that annual average PM2.5 decreased 
by over 50 percent in Sacramento from 1999 through 2012 because of ongoing emission 
reductions. 

Figure 5.5 Trends of Observed and Meteorologically Adjusted PM2.5 Concentrations in 
Sacramento 

 

Trends for exceedance days were also prepared for Sacramento. For this work, an exceedance 
day meant that the regional average daily PM2.5 concentration was greater than or equal to 35 
µg/m3. Trends for the observed PM2.5 data and for the CART-predicted PM2.5 data (representing 
meteorological effects) were prepared. 

In Sacramento, the impact of meteorology on PM2.5 exceedance days was relatively small, again 
similar to the annual averages. Figure 5.6 shows that the observed PM2.5 exceedance days 
were greater than the CART-predicted PM2.5 exceedance days from 1999 through 2002. The 
two trends were similar from 2003 through 2006. From 2007 through 2012, observed PM2.5 
exceedance days dipped below the CART-predicted exceedance days. In 2011, the number of 
observed PM2.5 exceedance days increased but remained below the number of CART-predicted 
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exceedance days. As is described in Section 5.2, meteorological conditions in 2011 were 
particularly favorable for higher PM2.5 concentrations. The number of observed exceedance 
days decreased at a rate of approximately 3 days per year from 1999 through 2012. The 
implication of these results is that emission reductions played a significant role in decreasing the 
PM2.5 exceedance days from 1999 through 2012. The number of observed PM2.5 exceedance 
days remains below the number of CART predicted days. 

It should be noted that the annual averages and exceedance days calculated in this analysis are 
not the same as the official annual averages and exceedance days for Sacramento. This is true 
for several reasons:  

1. imputed data were used,  
2. the exceedance days shown on the plots are the counts of days when the average (not 

the maximum) of the three Sacramento sites was greater than 35µg/m3, and  
3. the exceedance days were adjusted to account for the missing days (although there 

were not many because of data imputation). 

Figure 5.6 Trends of Observed and CART-Predicted PM2.5 Exceedance Days in Sacramento  

 
5.2.5 CART Analysis Summary 

Overall, CART analysis can help us to define the relationship between PM2.5 mass 
concentrations and meteorological conditions and to calculate meteorologically adjusted trends. 
Such trends can help reveal the impact of emission changes on air pollutant levels, and promote 
the development of effective air pollution control strategies and regulations. Of course, as with 
any statistical analysis, there are uncertainties and limitations in CART analysis. Therefore, 
caution is needed when interpreting the resulting air quality trends, especially when small 
differences occur within short time periods. 

The annual average PM2.5 concentrations and the number of exceedances of the 24-hour PM2.5 

standard followed similar trends in Sacramento from 1999-2012. During that time, the 
meteorological conditions seem to have been relatively stable, so met-adjusted trends were 
similar to the observed trends. 
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The analyses indicate that the met-adjusted annual average PM2.5 concentrations decreased at 
a rate of approximately 0.64µg/m3 per year between 1999 and 2012. This corresponds to a 
decrease in met-adjusted PM2.5 of approximately 50 percent in Sacramento as a result of 
emission reductions during this period. The observed number of PM2.5 exceedance days per 
year in Sacramento also decreased significantly, at a rate of approximately 3 days per year 
between 1999 and 2012. This corresponds to a decrease in observed number of PM2.5 
exceedance days of approximately 98 percent. The implication of these results is that the 
downward trend in PM2.5 concentrations in the Sacramento region is due to federal, state, and 
local emission reduction strategies rather than meteorological differences. 

5.3 General Statistical Analysis and Hypothesis Testing 
Meteorological parameters that are known to influence PM2.5 concentrations in Sacramento 
were evaluated by year using various statistical techniques. For this analysis, each 
meteorological parameter was evaluated independently of the other parameters. Section 5.3.1 
describes the meteorological parameters used in this analysis, why they were selected for this 
analysis, and the statistical methods used in this analysis. Sections 5.3.2 through 5.3.7 contain 
more detailed information on the statistical analyses and results for each meteorological 
parameter. 

5.3.1 Background and Methodology 

Forecasting Guidelines and meteorological research studies identified several meteorological 
parameters, which are important to ambient PM2.5 concentrations. EPA forecasting program 
guidelines (EPA, 2003, Table 2-5) identified eight meteorological phenomena that can affect 
PM2.5 concentrations: aloft pressure pattern, wind speed and direction, temperature inversions, 
rain, moisture, temperature, cloud/fog, and season26. Two scientific studies, which focus on 
particulate matter formation in the Sacramento region, evaluated most of EPA’s meteorological 
phenomena and concluded that these factors play a role in the region’s ambient PM2.5 
concentrations. 

Motallebi’s wintertime PM source apportionment study (Motallebi, 1999, p.7) examined 24-hour 
average wind speed, wind direction, temperature, and relative humidity and suggested that low 
temperatures in the presence of increased humidity are conducive to the formation of secondary 
particles. Motallebi also claimed that more residents are likely to utilize fireplaces, a source of 
PM2.5, for residential heating as winter temperatures drop. 

A study conducted by the University of California, Davis (Palazoglu, 2012, p.25) identified six 
different upper air pressure patterns using the technique of cluster analysis. It evaluated 
temperature, wind speed, wind direction, relative humidity, and precipitation. The cluster 
analysis shows that scenarios with cool midnight surface temperature and low wind speed 
recorded higher ambient PM2.5 concentrations. This study also found that the scenario with 
significant daily average precipitation has the lowest ambient PM2.5 concentration. 

                                                
26  Season includes events that change by seasons such as agricultural activities, construction, and sun 

angle. 
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Sonoma Technology, Inc. (STI) developed forecasting guidelines for SMAQMD’s Check Before 
You Burn program (STI, 2012). The guideline identifies four different upper air pressure patterns 
that are conducive to high PM2.5 concentrations. STI uses these meteorological patterns and 
associated meteorological parameters to forecast ambient PM2.5 concentrations in Sacramento 
County. 

This analysis evaluates the meteorological parameters that scientific studies and forecasting 
guidelines commonly recognize as meteorological factors contributing to high ambient PM2.5 
concentrations. The purpose of the analysis is to demonstrate that the attainment year 
meteorology was not statistically different from earlier, nonattainment year meteorology. 

The above forecasting guidelines and scientific studies recognized several factors relevant to 
PM2.5 formation and concentration levels. The meteorological parameters evaluated in this 
analysis are based on STI’s Forecasting Guidelines with some variations. For example, STI 
uses the morning temperature at Sacramento Executive Airport (KSAC) for forecasting and this 
analysis uses the 4am surface temperature at the Del Paso Manor (DPM) monitoring site. 

Table 5.3 summarizes the meteorological parameters evaluated in the above guidelines and 
studies, and the parameters used in this analysis. 
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Table 5.3 Contributing Meteorological Parameters 

Meteorological 
Parameters 

EPA 
Forecasting 

Program 
Guidelines 

Motallebi’s PM 
Source 

Apportionment 
Study 

Palazoglu’s PM2.5 
Cluster Analysis 

STI Check Before 
You Burn 

Forecasting 
Guidelines 

This 
analysis 

Aloft Pressure 
Pattern X  

1800 UTC 500-hPa and 
1000-hPa pressure pattern 

over the western North 
America and Pacific 

* KSAC 12Z 500mb 
height 
* 4 different pressure 
scenarios 

OAK 4am 
500mb 
height 

Winds (wind 
speed) X 

24-hr average 
resultant wind 

speed at 
Sacramento T 

Street 

1pm & 5am surface wind 
field at the Sacramento 

Valley and Bay Area 

* KSAC morning, 
afternoon, & 
overnight wind 
speed 
* KSAC 12Z 950mb 
wind speed 

DPM 
afternoon 

and 
overnight 

wind speed 

Winds (wind 
direction) X 

24-hr average 
resultant wind 

direction at 
Sacramento T 

Street 

24-hr wind direction at Elk 
Grove, Sacramento, 

Folsom, and Roseville 

* KSUU wind 
direction 

DPM 
afternoon 

and 
overnight 

wind 
direction 

Temperature 
Inversion X   

* KSAC 12Z and 00Z 
950mb – surface 
temperatures 

4am/4pm 
OAK 925mb 
temperature 

–DPM 
surface 

temperature 
Rain 
(precipitation) X  Hourly rainfall at Davis  

Total winter 
rainfall at 

KSAC 
Moisture 
(Relative 
Humidity /Dew 
Point 
Temperature) 

X 

24-hr average 
relative humidity 
at Sacramento T 

Street 

2pm and hourly relative 
humidity at Davis 

* KSAC 6am-6pm 
average dew point 
temperature 

DPM 6am-
6pm dew 

point 
temperature 

Surface 
Temperature X 

24-hr average 
temperature at 
Sacramento T 

Street 

Midnight surface 
temperature in the 
Sacramento Valley 

* KSAC morning low 
temperature and 
afternoon high 
temperature 

DPM 4am 
and 4pm 

temperature 

Cloud/Fog X     
Seasons X     
Solar Radiation   Solar Radiation at Davis   

Pressure 
Gradient    

*KSAC to KLAS 12Z 
pressure gradient 
*KSAC to KSAC 12Z 
pressure gradient 
*KSAC to KSAC 00Z 
pressure gradient 

 

Note to abbreviations: 
DPM: Del Paso Manor OAK: Oakland International Airport 
KSAC: Sacramento Executive Airport KSUU: Travis Air Force Base 
KSFO: San Francisco International Airport KLAS: Las Vegas International Airport 
mb: millibars Z: Zulu Time (Greenwich Mean Time) 12Z= 4 a.m. 00Z= 4pm 
hPa: hectare Pascal UTC: Coordinated Universal Time 

Table 5.4 lists the meteorological parameters documented in STI’s CBYB Forecasting 
Guidelines and the parameters evaluated in this analysis. STI forecasting parameters are based 
on the region’s historical meteorological data and ambient PM2.5 concentrations defined by four 
scenarios that are conducive to high ambient PM2.5 concentrations. These four scenarios are 
the Great Basin High, Pacific Northwest High, Pre-cold front/Pre-trough, and 500mb cut-off 
South. These are the upper air pressure patterns over the Western United States and Northeast 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

  Meteorological Analysis 
  Page 5-16 

Pacific Ocean. Graphical expressions of these pressure scenarios can be found in STI’s 
Sacramento PM2.5 CBYB Forecasting Guidelines (STI, 2012). 

Table 5.4 CBYB Forecasting Guidelines Forecast Exceedance Criteria. 

Meteorological Parameter Great Basin 
High 

Pacific 
Northwest 
High 

Pre-Cold 
Front/Pre-
trough 

500mb Cut-
off Low 
South 

Parameters used 
in this analysis 

Surface Temperature 
KSAC Moring low 
temperature 

<42°F None None None DPM 4am 
temperature 

Surface Temperature KSAC 
Afternoon High Temperature None None 50°F-62°F None DPM 4pm 

temperature 

Temperature Inversion: 
KSAC 12Z 950mb – surface 
temperature 

>8°C >10°C >6°C None 

OAK 4am 
925mb 
temperature – 
4am DPM 
surface 
temperature 

Temperature Inversion: 
KSAC 00Z 950mb – surface 
temperature 

>-2°C None None >-2°C 

OAK 4pm 
925mb 
temperature – 
4pm DPM 
surface 
temperature 

KSAC afternoon wind speed < 3kts < 3kts < 6kts < 3kts DPM 4pm wind 
speed 

KSAC morning wind speed < 2kts None None None Not evaluated 

KSAC overnight wind speed None <1 kt < 3kts < 3kts DPM 12am wind 
speed 

KSAC 12Z 950mb wind speed None None < 4 m/s None Not evaluated 
KSUU afternoon wind speed None None < 9kts < 6kts Not evaluated 

KSUU wind direction < 100° None None None DPM wind rose 
diagram 

KSAC 12Z 500mb Height None > 5670m > 5630m None OAK 4am 
500mb Height  

KSAC 6am to 6pm average 
dew point temperature < 48°F 34°F – 48°F None None DPM dew point 

temperature  
KSAC to KLAS 12Z pressure 
gradient < 4mb -1mb to 5mb -6mb to 0mb None 

Not evaluated. 
Not mentioned in 
other research 

KSFO to KASC 12Z pressure 
gradient None < 0mb -1.5mb -1mb None 

KSFO to KSAC 00Z pressure 
gradient None None None < 0mb 

CBYB is a control strategy in Sacramento County that prohibits residents and businesses from 
using indoor or outdoor fireplaces, wood stoves, fire pits, and chimneys that burn wood, pellets, 
manufactured logs or other solid fuels unless they are in exempted categories (i.e. a 
household’s sole source of heat, ceremonial fires, cook stoves, or economic hardship). A 
forecast exceedance day occurs when 24-hour PM2.5 concentrations are predicted to exceed the 
level of the federal health standard (35 µg/m3). For convenience, we refer to this as a “forecast 
exceedance.” In the following analysis, we examine the meteorological parameters, which are 
used for PM2.5 ambient concentration forecasting. 
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 Seasonality Analysis 5.3.1.1

Higher ambient concentrations of PM2.5 are a wintertime issue for the Sacramento Region. As 
discussed in Section 3.4, low wind speed, low temperatures, and a strong temperature 
inversion, combined with low precipitation during winter could result in higher PM2.5 
concentrations. Figure 3.3 shows that days exceeding the 35µg/m3 standard have occurred only 
in the winter season (November-February). It is unusual to have exceedances during the 
remaining months, with the exception of summer wildfire events. This analysis will focus on the 
meteorological parameters and ambient PM2.5 concentrations during winter months. 

 Parameter Selection 5.3.1.2

EPA’s forecasting guidelines, Motallebi’s study, Palazoglu’s cluster analysis, and STI’s 
Forecasting Guidelines identified six different meteorological parameters that relate to high 
ambient PM2.5 concentrations. These factors are surface temperature, temperature inversion 
(the temperature difference between upper air and surface air), wind speed and direction, aloft 
pressure pattern (500mb height), relative humidity/dew point temperature, and rainfall. We used 
STI’s parameters for this meteorological evaluation with modifications of measurement time and 
location. For example, STI selected the overnight wind speed at KSAC for the exceedance days 
forecasting but this analysis evaluates the 12am wind speed at the Del Paso Manor monitor. 
This section discusses the selection of each meteorological parameter, and the selection of data 
sources is discussed in Section 5.3.1.3 below. 

Surface Temperature 

EPA’s and STI’s forecasting guidelines and the Motallebi and Palazoglu studies recognized that 
surface temperature is an important factor relating to the formation of high PM2.5 concentrations. 
Motallebi evaluated the 24-hour average temperature at the Sacramento T Street monitor and 
Palazoglu evaluated the midnight surface temperature at various locations in the Sacramento 
Valley. STI’s Forecasting Guidelines used the morning low and afternoon high temperatures at 
Sacramento Executive Airport (KSAC) as criteria for calling a forecast exceedance day. In this 
analysis, the 4am and 4pm surface temperatures were chosen to represent the morning and 
afternoon temperatures. These times are also used in the temperature inversion analysis. This 
analysis evaluated the general statistics and hypothesis testing results for morning and 
afternoon temperatures. 

Temperature Inversion 

Temperature inversion describes the vertical movement of air. The temperature difference 
between 925mb and the surface is used to quantify the temperature inversion and vertical 
mixing. Since PM2.5 is a winter problem in the Sacramento region, the inversion layer is usually 
below the 925mb level; therefore, the 925mb level was chosen for our analysis. The 850mb 
level is commonly used for year round or summer season analyses, which is why it was 
selected in CARB’s analysis. 

STI’s Forecasting Guidelines used the morning and afternoon forecasting temperatures at 
Sacramento Executive Airport (KSAC) as criteria for a forecast exceedance day. Since no 
continuous upper air temperature data is available within the Sacramento Region, this analysis 
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used the upper air temperature from Oakland International Airport (OAK) and surface 
temperature at the Del Paso Manor monitor. Upper air measurement equipment is launched 
twice daily at 4am and 4pm. Therefore, this analysis evaluated the temperature inversions at 
these hours. 

Wind Speed and Direction 

Wind speed and direction is another parameter that is commonly recognized in the above-
referenced research papers and forecasting guidelines. However, these studies and guidelines 
focused on different times of the day in their evaluation. Motallebi uses 24-hour average wind 
speed and wind direction at Sacramento T Street, Palazoglu uses 1 pm and 5am surface wind 
field in the Sacramento Valley, and STI uses morning, afternoon, and overnight wind speed and 
direction at KSAC. In this analysis, we chose the 4pm and midnight wind speed and direction. 

Aloft Pressure Patterns 

Aloft pressure pattern indicates the vertical flow of air. Meteorologists usually use the 500mb 
height as a simplified indicator to determine the vertical airflow direction. Upper air pressure 
patterns are the important factors identified in both Palazoglu’s cluster analysis and STI’s 
Forecasting Guidelines. Palazoglu’s study identified six different clusters based on 500mb 
pressure patterns over the Western United States and the Northeast Pacific Ocean. STI 
identified four upper air pressure patterns and used their model-forecasted 4am 500mb height 
at KSAC to determine the possibility of exceedance days. Again, weather conditions at upper 
elevations are not available, so the OAK 500mb height was used as a surrogate in this analysis. 

Rainfall 

Rainfall is another factor associated with ambient PM2.5 concentration levels. EPA’s guidelines 
and Palazoglu’s cluster analysis suggested that rainfall removes pollutants from the air. This 
analysis evaluates the total winter rainfall measured during January, February, November, and 
December at Sacramento Executive Airport. The total winter rainfall and the percentage of days 
when rainfall was greater than 0.05 inches are compared to the 98th percentile PM2.5 
concentrations. 

Relative Humidity 

Relative humidity or dew point temperature is the measurement of water vapor content in the 
air. Humidity can enhance PM2.5 aerosol formation. Motallebi’s study uses 24-hour average 
relative humidity and Palazoglu’s study uses 2pm and hourly relative humidity to evaluate water 
vapor content in their studies. STI uses daytime (6am-6pm) dew point temperature. 

Other Factors 

Other factors mentioned in the guidelines and research studies include cloud/fog, solar 
radiation, and pressure gradient. However, these factors are not commonly identified among the 
literature reviewed and were not evaluated in this analysis. 

 Data Sources 5.3.1.3

Four regional monitoring sites were selected as the source of meteorological data for this 
analysis: Del Paso Manor (DPM), Sacramento T Street, Sacramento Executive Airport (KSAC), 
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and Oakland International Airport (OAK). Table 5.5 lists the meteorological parameters and their 
data source. 

Table 5.5 Data Sources 

Meteorological 
parameters Details of the parameters Data source and download date 

Surface 
Temperature 

4am surface temperature at DPM https://aqs.epa.gov/aqs/ 
on 09/19/2012 4pm surface temperature at DPM 

Temperature 
Inversion 

4am 925mb Temperature at OAK– 4am surface 
temperature at DPM http://www.ncdc.noaa/oa/clim

ate/igra/index.php 
on 05/29/2012 4pm 925mb Temperature at OAK – 4pm surface 

temperature at DPM 
Wind Speed and 

Direction 
4am surface wind speed and direction at DPM https://aqs.epa.gov/aqs/ 

on 09/19/2012 4pm surface wind speed and direction at DPM 

Aloft pressure 
500mb Height 4am 500mb Height 

http://www.ncdc.noaa/oa/clim
ate/igra/index.php 
on 05/29/2012 

Rain Number of days with rainfall ≥ 0.05in at 
Sacramento Executive Airport 

http://www.ncdc.noaa.gov/cdo
-web/#t=secondTabLink on 
09/27/2012 

Moisture 6am to 6pm average dew point temperature at 
DPM 

https://aqs.epa.gov/aqs/ 
on 09/19/2012 

The Del Paso Manor site, located at the core of the urbanized area of the Sacramento region, is 
the peak design value site. Del Paso Manor is also one of the 52 national core multi-pollutants 
network (NCore) sites. It is the primary source of surface meteorological data in this study. This 
analysis uses Federal Reference Method (FRM) PM2.5 concentration data, surface temperature, 
wind speed, wind direction, and relative humidity from this site27. The data was downloaded 
from the EPA Air Quality Systems (AQS) database. 

The Sacramento T-Street monitor is also a design value site located in downtown Sacramento. 
It has similar weather equipment configuration as the Del Paso Manor site. These two sites are 
7.3 miles apart. Evaluation of the Del Paso Manor site wind data revealed a large gap in wind 
data between November 13, 2004, and January 6, 2005, which was due to equipment 
maintenance. Therefore, the T Street data was used to replace the wind speed and direction 
data during that period. The Sacramento T Street meteorological data was also downloaded 
from the EPA AQS database. 

Neither Del Paso Manor nor T Street monitors measure rainfall. As an alternative, this analysis 
used the rainfall data from the Sacramento Executive Airport. The National Oceanic and 
Atmospheric Administration (NOAA) operates this site. The rainfall data was downloaded from 
National Climatic Data Center’s (NCDC) website28. 

                                                
27  On May 19, 2010, April 28, 2011, and May 9, 2012, CARB certified and submitted the air quality data 

to EPA as complete and quality assured. The 2012 data has not been certified, but district staff 
perform daily and monthly data review to ensure data quality. 

28  NCDC performs data quality check by both automated and manual methods. The details of their 
procedures are listed in  

https://aqs.epa.gov/aqs/
http://www.ncdc.noaa/oa/climate/igra/index.php
http://www.ncdc.noaa/oa/climate/igra/index.php
https://aqs.epa.gov/aqs/
http://www.ncdc.noaa/oa/climate/igra/index.php
http://www.ncdc.noaa/oa/climate/igra/index.php
http://www.ncdc.noaa.gov/cdo-web/#t=secondTabLink
http://www.ncdc.noaa.gov/cdo-web/#t=secondTabLink
https://aqs.epa.gov/aqs/
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The upper air profiler located at the air quality monitoring site on Bruceville Road in Sacramento 
County measures temperature and wind speed up to 900-1000 meters above the ground 
surface. However, due to equipment issues at this site, data gaps exist for 2002, 2003, 2004, 
and 2009. As an alternative, this analysis used the upper air radiosonde data measured at the 
Oakland International Airport. The radiosonde data was downloaded from the NCDC’s 
website29. The Oakland International Airport is the nearest available upper air data source for 
the region. It is approximately 75 miles away from the Del Paso Manor monitor. The Oakland 
International Airport upper air data is considered representative of the Sacramento Region and 
was used to evaluate modeling episode selection in support of the development of the 
Sacramento Region 8-hour Ozone Attainment Plan (CARB, 2007, p.14). 

 Statistical Methods 5.3.1.4

This analysis applies two different statistical methods to demonstrate that meteorological 
conditions in the attainment years were not “unusually favorable” to low ambient PM2.5 
concentrations. The statistical methods include simple statistics of average values, five-number 
summary (minimum, first quartile, median, third quartile, and maximum), standard deviation, and 
hypothesis testing. As described in Section 5.3.1.1, the majority of the days with 24-hour PM2.5 
concentrations over 35µg/m3 occur during winter seasons; therefore, this analysis only 
evaluates the meteorological data for winter months (November–February). Winter data was 
extracted from the raw data downloaded from EPA’s AQS and NOAA databases and evaluated 
using spreadsheet software. 

 General Statistics 5.3.1.4.1
The simple statistics method includes the calculations of average, standard deviation, and five-
number summary. The five-number summary is the minimum, first quartile, median, third 
quartile, and maximum values. The summary gives information on data distribution, data 
location (distance from the median), spread (location of quartiles), and range (distance between 
minimum and maximum). Box-and-Whisker Plots (box plots) are used to visualize the five-
number summary statistics and show the trend of each meteorological parameter. The two ends 
of the box plot are the minimum and maximum values. The bottom of the box is the first quartile 
(25th percentile), the middle of the box is the median, and the top of the box is the third quartile 
(75th percentile). A line is included in each graph to illustrate the trend, using the average value. 
A second line, showing PM2.5 concentration, is included in each graph to allow the reader to 
directly compare the meteorological parameter to the 98th percentile PM2.5 concentration for 
each year. 

                                                                                                                                                       

http://www1.ncdc.noaa.gov/pub/data/cdo/documentation/PRECIP_HLY_documentation.pdf as 
08/16/2013. 

29  NCDC performs eight steps to ensure the upper air data meets their data quality standards. Their 
quality control procedures can be found under 
http://www.ncdc.noaa.gov/oa/climate/igra/index.php?name=quality  

http://www.ncdc.noaa.gov/oa/climate/igra/index.php?name=quality
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To ensure a robust dataset of the parameters evaluated, each parameter dataset was evaluated 
for completeness and had to pass a 75% completeness threshold30. For example, to calculate 
the average dew point temperatures between 6am-6pm for a given day, nine hourly data points 
are required during that period. In another example, to compute the average 4am wind speed 
for 2004, at least 90 daily wind speed records are required. If the data completeness rate of a 
year is below 75%, data from an alternate representative site is used to substitute or replace the 
missing data for that year. 

 Hypothesis Testing 5.3.1.4.2
Hypothesis testing was used to determine whether there is a statistically significant difference 
between the mean of the meteorological parameters recorded in the attainment year and the 
data recorded during nonattainment years. When there is not a statistically significant 
difference, the meteorology is not considered to have an unusually favorable impact on the 
attainment year PM2.5 concentration. 

In this analysis, we used the method “Tests of Hypotheses on the Equality of Two Means, 
Variances Known” to compute the standard score Z0 (Hines, 1990, p.301-303). 

   
  
̅̅ ̅    

̅̅ ̅

√
  

 

  
 

  
 

  

 

Where:    = Standard Score 
   

̅̅ ̅ = Average Meteorological Data—Attainment Year (2009 or later) 
   

̅̅ ̅ = Average Meteorological Data—Nonattainment Year (before 2009) 
   

  = Variance of Meteorological Data—Attainment Year 
   

  = Variance of Meteorological Data—Nonattainment Year 
    = Total Number of Data—Attainment Year 
    = Total Number of Data—Nonattainment Year 
 * Variance is the square of standard deviation 

The standard score Z0 represents how far the statistical averages are away from each other. In 
the analysis, we established a significance level of 0.05 for the standard score, which provides a 
95% level of confidence that the hypothesis is true. In other words, a standard score between -
1.96 and 1.96 suggests there is a 95% level of confidence that no significant differences exist 
between two averages. A positive standard score means the attainment year meteorological 
average is greater than the nonattainment year meteorological average; a negative standard 
score means the nonattainment year is greater than the attainment year. 

Table 5.6 displays an example of the hypothesis testing results. For example, the comparison of 
attainment year 2011 and the decade (2002-2011) morning temperature averages was -6.64, 

                                                
30  There is no universal standard for data completeness for meteorological data evaluation. However, 

EPA uses 75% data completeness to calculate 8-hour ozone or 24-hour PM2.5 concentration. This 
standard will be applied throughout this analysis. 
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which is less than -1.96. Therefore, the 2011 average morning temperature is significantly 
cooler than the decade average morning temperature. 

Hypothesis test results also displays the standard scores comparing individual attainment vs. 
nonattainment years—e.g., the 2009 attainment year compared to the 2002 nonattainment 
year—and are for information purposes only. The conclusions for each parameter are based on 
whether the attainment year is statistically more favorable to low PM2.5 concentrations than the 
decade. 

Table 5.6 Sample Results for Hypothesis Testing—Morning (4am) Temperature at Del Paso 
Manor Monitor 

Analysis 
Years 

Attainment Year 
2009 2010 2011 

2002-2011 -2.12 2.38 -6.64 

 Peak PM2.5 Monitoring Site 5.3.1.5

In this analysis, the PM2.5 concentration data at the Del Paso Manor monitor was selected as 
reference for this meteorological analysis. As described earlier, Del Paso Manor was the peak 
monitoring site for the region until 2011. The Sacramento Health Department and Sacramento T 
Street monitoring sites were the peak sites in 2011. Note that the peak sites have been in 
Sacramento County since 2001. Figure 5.7 shows the annual 98th percentile for all monitors in 
the Sacramento region. 

Figure 5.7 (Figure 3.4) Annual 98th Percentile Concentration—All Monitors 
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5.3.2 Surface Temperature 

Surface temperature can indirectly influence PM2.5 concentrations (i.e., home heating on winter 
nights) (EPA, 2003, Table 2-5). During cold winter nights, people tend to use fireplaces for 
home heating31 (Motallebi, 1999, p6). Residential wood combustion contributes 51% of the 
Sacramento Region’s directly emitted wintertime PM2.5 emissions (Section 4.5.2, Figure 4.1). If 
the region experiences a cold winter, more emissions from residential wood burning can be 
expected. Conversely, warm temperatures suggest less wood burning and lower PM2.5 
concentrations, and would favor PM2.5 attainment. 

Surface temperatures also play multiple roles in the secondary aerosol formation, similar to the 
role of relative humidity or dew point temperature. Secondary aerosol formation is a two-step 
process: condensation of the gas particle into water droplets and chemical reaction. Under cold 
temperature conditions, more gas phase particles can condense into water droplets in the air 
and these water droplets act as chemical reactors. Next, dissolved gas particles react with other 
chemicals to form secondary particulate matter. Higher temperatures may speed up the 
chemical reactions. However, the rate-determining step for the secondary aerosol formation is 
the gas phase particle condensation. As a result, cold surface temperatures can be conducive 
to secondary aerosol formation. A scientific study conducted by the Paul Scherrer Institute 
(Barmpadimos, 2012, p.1) stated, “Temperature has a negative relationship to PM2.5 for low 
temperatures and a positive relationship for high temperatures. The stationary point of this 
relationship varies between 5°C and 15°C depending on the location.” (The 2002-2011 median 
morning surface temperature of Sacramento was 5°C.) This statement confirms that cooler 
temperatures mean less favorable weather for low ambient PM2.5 concentrations. 

In this analysis, we used the morning temperature at 4am and the afternoon temperature at 4pm 
as our time reference to determine whether unusual temperature conditions resulted in low 
ambient PM2.5 concentrations. Different studies used different time references for their 
meteorological analyses. Motallebi used the 24-hour average temperature, Palazoglu used the 
midnight temperature, and STI used morning and afternoon temperatures with no specified 
hours. Since the upper air morning and afternoon temperatures are measured at 4am and 4pm 
in the region, these two hours were selected as the time reference for the temperature analysis. 
The selection of the specific time is consistent with the temperature inversion analysis. 

Hypothesis testing can determine whether there is a statistically significant difference in the 
attainment years’ temperatures compared to the rest of the decade. Section 5.3.1.4.2 has a 
detailed discussion of the methodology used. 

 General Statistical Analysis 5.3.2.1

 Morning (4am) Temperature 5.3.2.1.1
Table 5.7 shows the statistical summary of the morning (4am) temperature measured at the Del 
Paso Manor site and the 98th percentile PM2.5 concentration. Figure 5.8 is a box plot visualizing 

                                                
31  In Sacramento County, 83% of homes had wood burning fireplaces and half of those fireplaces are 

used. 
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the statistical five-number summary of the 4am temperature with the 98th percentile PM2.5 
concentrations. 

Table 5.7 Statistical Summary of Morning (4am) Temperature (°F) at Del Paso Manor Monitor 
and 98th Percentile Concentration 

Year Minimum First 
Quartile Median Third 

Quartile Maximum Average 
( ̅) 

Standard 
Deviation 

(σ) 

Count 
(n) 

98th percentile 
concentration 

(µg/m3) 
2002 30.0 40.0 43.0 47.0 59.0 43.2 5.9 111 62 
2003 30.0 41.0 44.0 50.0 56.0 44.6 5.8 120 43 
2004 30.0 39.0 44.0 48.0 57.0 43.6 6.0 121 42 
2005 33.0 41.0 45.0 50.0 59.0 45.7 5.9 120 49 
2006 31.0 39.0 44.0 49.0 61.0 44.0 6.7 120 55 
2007 28.0 38.0 42.0 48.0 60.0 43.0 7.1 120 60 
2008 31.0 41.0 44.0 48.0 59.0 44.1 5.3 121 54.9* 
2009 27.0 39.0 42.0 48.0 55.0 42.4 5.8 120 38.7* 
2010 30.0 42.8 45.0 48.0 55.0 44.8 5.5 120 27.0* 
2011 30.0 36.0 39.0 45.0 52.0 40.1 5.4 120 39.8* 
2002 

- 
2011 

27.0 39.0 43.0 48.0 61.0 43.5 6.1 1193 N/A 

*  Note: EPA changed the PM2.5 concentration reporting accuracy requirement from nearest integer to one decimal point in mid-
2007; as a result, the 98th percentile concentration is shown to one decimal point beginning in 2008. 

Figure 5.8 Statistical Summary of Morning (4am) Temperature at Del Paso Manor Monitor 

 
The morning temperature data had more than a 90% data completeness rate for all individual 
years, satisfying our 75% minimum data completeness rate. The median morning temperatures 
for all years were between 39°F and 45°F and the median morning temperatures for the decade 
was 43°F. 
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 Afternoon (4pm) Temperature 5.3.2.1.2
Table 5.8 shows the statistical summary of the afternoon (4pm) temperatures measured at the 
Del Paso Manor site and the 98th percentile PM2.5 concentration. Figure 5.9 is a box plot of the 
statistical five-number summary of afternoon temperature. 

Table 5.8 Statistical Summary of Afternoon (4pm) Temperature (°F) at Del Paso Manor Monitor 

Year Minimum First 
Quartile Median Third 

Quartile Maximum Average 
( ̅) 

Standard 
Deviation 

(σ) 

Count 
(n) 

98th percentile 
concentration 

(µg/m3) 
2002 43.0 52.0 56.0 62.0 73.0 56.8 6.7 111 62 
2003 44.0 53.0 56.0 59.0 65.0 55.5 4.5 120 43 
2004 40.0 50.0 54.0 58.0 67.0 54.2 5.2 121 42 
2005 41.0 51.8 56.0 62.0 73.0 56.5 7.4 120 49 
2006 43.0 52.0 56.0 61.0 74.0 57.1 6.3 120 55 
2007 42.0 53.0 57.5 62.0 76.0 57.6 7.3 120 60 
2008 42.0 50.0 54.0 60.0 76.0 55.4 7.7 121 54.9 
2009 42.0 51.0 56.0 61.0 74.0 55.9 6.9 120 38.7 
2010 44.0 49.0 53.0 57.0 75.0 54.1 6.9 119 27.0 
2011 37.0 50.0 54.0 59.0 72.0 54.6 6.6 120 39.8 
2002 

- 
2011 

37.0 51.0 55.0 60.0 76.0 55.8 6.7 1192 N/A 

Figure 5.9 Statistical Summary of Afternoon (4pm) Temperature at Del Paso Manor Monitor 

 
The afternoon data completeness rates for individual years were at least 92%, satisfying our 
75% minimum data completeness rate. The median afternoon temperatures ranged from 53.0°F 
to 57.5°F between 2002 and 2011, and the decade’s median was 55.0°F. 
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 Hypothesis Testing Results 5.3.2.2

Hypothesis testing can determine whether the attainment years’ temperatures were significantly 
different than average temperatures over the decade. 

Table 5.9 and Table 5.10 show the hypothesis test results for the morning and afternoon 
temperatures at Del Paso Manor. If the number is greater than 1.96, the attainment year is 
significantly warmer than the 10-year average, a favorable weather condition for low PM2.5 
concentrations. If the number is less than -1.96, the year is significantly cooler, a favorable 
condition for higher PM2.5 concentrations than the 10-year period. If the number is between -
1.96 and 1.96, there is no statistical difference between the attainment year and the 10-year 
period. 

Table 5.9 Hypotheses Test Results for Morning (4am) Temperature at Del Paso Manor Monitor 

Analysis 
Years 

Attainment Year 
2009 2010 2011 

2002 -1.12 2.11 -4.21 
2003 -3.03 0.23 -6.30 
2004 -1.66 1.61 -4.83 
2005 -4.37 -1.16 -7.68 
2006 -2.02 1.02 -4.98 
2007 -0.71 2.26 -3.53 
2008 -2.40 1.06 -5.82 

2002-2011 -2.12 2.38 -6.64 

Table 5.10 Hypotheses Test Results for Afternoon (4pm) Temperature at Del Paso Manor 
Monitor 

Analysis 
Years 

Attainment Year 
2009 2010 2011 

2002 -0.95 -3.04 -2.49 
2003 0.50 -1.98 -1.31 
2004 2.13 -0.24 0.45 
2005 -0.58 -2.60 -2.06 
2006 -1.37 -3.56 -3.00 
2007 -1.83 -3.87 -3.35 
2008 0.53 -1.46 -0.91 

2002-2011 0.24 -2.59 -1.85 

 Conclusions of Surface Temperature Analysis 5.3.2.3

The hypothesis test results show that morning temperatures in 2009 were statistically cooler 
than the 10-year average. Therefore, the morning (4am) temperature was unfavorable for low 
PM2.5 concentrations in 2009. 
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The hypothesis test results show that morning temperatures in 2010 were statistically warmer 
than the 10-year average. Therefore, the morning (4am) temperature was favorable for low 
PM2.5 concentrations in 2010. 

The hypothesis test results show that morning temperatures in 2011 were statistically cooler 
than the 10-year average. Therefore, the morning (4am) temperature was unfavorable for low 
PM2.5 concentrations in 2011. 

The hypothesis test results show that afternoon temperatures in 2009 were statistically no 
different compared to the 10-year average. Therefore, the afternoon (4pm) temperatures were 
not considered as favorable conditions for low PM2.5 concentrations in 2009. 

The hypothesis test results show that afternoon temperatures in 2010 were statistically cooler 
than the 10-year average. Therefore, the afternoon (4pm) temperature was unfavorable for low 
PM2.5 concentrations in 2010. 

The hypothesis test results show that afternoon temperatures in 2011 were statistically no 
different compared to the 10-year average. Therefore, the afternoon (4pm) temperatures were 
not considered as favorable conditions for low PM2.5 concentrations in 2011. 

5.3.3 Temperature Inversion 

A temperature inversion is a layer of warm air above a layer of relatively cooler air in the 
atmosphere, which acts to limit the vertical mixing of pollutants (EPA, 2003, p2-23). The 
temperature difference between the 925mb level and the surface is a simplified way to quantify 
the strength of the temperature inversion in winter seasons for the Sacramento region (Ching, 
2010). If the difference is a positive number, it represents a stable atmosphere. If the upper 
atmosphere is warmer than the surface air, denser cooler air is trapped near the surface and 
higher pollutant concentrations can develop. Conversely, if the difference is negative, strong 
vertical circulation of the air (vertical mixing) disperses the pollutants. This analysis examines 
whether strong vertical mixing or weak temperature inversions occurring during the attainment 
years favored low ambient PM2.5 concentrations. 

In the Forecasting Guidelines, STI uses the model-forecasted morning and afternoon 
temperature differences between 950mb and the surface as criteria for determining a forecast 
exceedance. Three scenarios in STI’s Forecasting Guidelines include morning temperature 
inversion as forecast exceedance criteria. In the Great Basin High scenario, the temperature 
difference criterion is 8°C (14.4°F); in the Pacific Northwest High scenario, the temperature 
difference is 10°C (18°F); and in the Pre-cold front/Pre-trough scenario, the temperature 
difference is 6°C (10.8°F). One scenario in STI’s Forecasting Guidelines includes afternoon 
temperature inversion as forecast exceedance criteria. STI uses the afternoon (4pm) 
temperature differences as one of the forecast exceedance criteria for the 500mb Cut-off Low 
South scenario. If the temperature difference between 950mb and the surface is greater than -
2°C (-3.8°F), it favors higher ambient PM2.5 concentrations. 

A temperature difference greater than any of these criteria may trigger a forecast exceedance. 
However, 950mb sounding data is not available daily because it is not a mandatory reporting 
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level32 for radiosonde measurement. The closest mandatory level is 925mb. This analysis used 
the 925mb temperature at Oakland International Airport to compare with the surface 
temperature at Del Paso Manor. 

Upper air temperature data used in this analysis was collected at Oakland International Airport. 
Radiosonde balloons were launched twice daily to collect upper atmospheric data, usually at 
4am and 4pm local standard time. We matched the 925mb sounding temperatures with the 
surface temperature data at the Del Paso Manor monitor for the same hour and calculated the 
temperature differences. If either temperature was missing, the temperature inversion was not 
calculated and was considered as missing data. The data completeness rates were better than 
75% for all individual years, which met our 75% data completeness rate. 

The morning temperature difference between 925mb and the surface represents the strength of 
vertical mixing in the nighttime when the surface cools due to heat loss. A positive number 
means less vertical mixing in the attainment years compared to nonattainment years, and a 
negative value represents increased vertical mixing during the attainment years compared to 
nonattainment years. 

 General Statistics  5.3.3.1

 Morning (4am) Temperature Inversion 5.3.3.1.1
Heat loss by radiation after sunset causes temperatures to drop overnight. If the heat loss is 
faster near the surface than in the upper atmosphere, cooler and denser air traps pollutants 
near the surface due to buoyance force and prohibits vertical air circulation. This causes more 
pollutants to stay near the surface, which can result in higher ambient PM2.5 concentrations. 

Table 5.11 shows the five-number statistical summary, average temperature, standard deviation 
of the morning temperature difference, and 98th percentile PM2.5 concentrations. Figure 5.10 is 
the box plot of the statistical summary, average trend, and 98th percentile PM2.5 concentrations 
trend. 

                                                
32  Mandatory reporting levels are the surface, 1000, 925, 850, 700, 500, 400, 300, 250, 200, 150, 100, 

70, 50, and 10 mb. These radiosonde pressure levels were set by international convention and must 
be reported in the radiosonde message. (Hopkins, 1996) 
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Table 5.11 Statistical Summary of Morning (4am) Temperature (°F) Inversion 

Year Minimum First 
Quartile Median Third 

Quartile Maximum Average 
( ̅) 

Standard 
Deviation 

(σ) 

Count 
(n) 

98th percentile 
concentration 

(µg/m3) 
2002 -8.9 -0.9 4.6 11.4 47.1 5.3 8.9 105 62 
2003 -8.6 -2.3 2.6 8.9 24.8 3.6 7.2 119 43 
2004 -10.8 -3.6 2.3 9.4 22.6 2.8 7.8 117 42 
2005 -11.3 -3.8 1.4 11.1 26.2 4.3 9.4 115 49 
2006 -8.4 -2.6 2.6 10.4 26.0 4.3 8.8 120 55 
2007 -11.1 -3.8 4.1 10.9 27.8 4.3 9.0 114 60 
2008 -11.6 -4.9 2.6 11.1 24.8 3.4 9.4 101 54.9 
2009 -11.1 -2.0 4.4 14.1 31.1 6.0 9.9 106 38.7 
2010 -8.1 -2.6 2.7 11.1 20.3 3.8 7.3 102 27.0 
2011 -7.0 0.3 9.2 14.8 27.6 8.1 8.4 119 39.8 
2002  

- 
2011 

-11.6 -2.7 3.6 11.2 47.1 4.6 8.8 1118 N/A 

Figure 5.10 Statistical Summary of Morning (4am) Temperature Inversion 

 
The morning temperature differences data had better than 80% data completeness rate for all 
individual years, satisfying our 75% minimum data completeness rate. The median morning 
temperature differences for individual years ranged from 1.2°F to 9.2°F and the decade’s 
median temperature difference was 3.6°F. 

 Afternoon (4pm) Temperature Inversions 5.3.3.1.2
As the sun heats up the earth’s surface during the daytime, warmer air near the surface brings 
pollutants to higher elevations in the upper atmosphere, resulting in lower surface pollutant 
concentrations. If the surface temperature is much warmer than the upper air temperature (more 
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negative for the temperature difference), more pollutants are transported into the upper 
atmosphere. 

Table 5.12 shows the five-number summary, average temperature, standard deviation of the 
afternoon temperature difference, and the 98th percentile concentrations. Figure 5.11 is the box 
plot of the five-number summary, average trend, and the 98th percentile PM2.5 concentration 
trend. 

Table 5.12 Statistical Summary of Afternoon (4pm) Temperature (°F) Inversion 

Year Minimum First 
Quartile Median Third 

Quartile Maximum Average 
( ̅) 

Standard 
Deviation 

(σ) 

Count 
(n) 

98th percentile 
concentration 

(µg/m3) 
2002 -18.0 -10.5 -7.8 -3.4 48.9 -6.4 7.5 115 62 
2003 -15.8 -11.3 -8.5 -3.7 19.4 -6.2 7.3 119 43 
2004 -17.8 -10.9 -7.7 -4.3 15.4 -6.6 6.3 120 42 
2005 -17.9 -11.8 -7.0 -2.2 19.9 -5.8 8.2 118 49 
2006 -16.8 -11.4 -7.5 -4.3 7.0 -7.4 5.5 119 55 
2007 -17.8 -12.8 -10.4 -7.2 4.7 -9.5 4.8 118 60 
2008 -16.5 -10.8 -7.1 -2.8 16.4 -6.5 6.2 100 54.9 
2009 -17.0 -11.2 -6.7 -2.6 15.4 -6.1 6.4 106 38.7 
2010 -13.5 -8.7 -6.2 -3.3 11.9 -5.3 5.8 100 27.0 
2011 -16.5 -10.3 -7.2 -1.3 15.7 -5.3 7.3 120 39.8 
2002 

- 
2011 

-18.0 -11.1 -7.8 -3.3 48.9 -6.5 6.7 1135 N/A 

Figure 5.11 Statistical Summary of Afternoon (4pm) Temperature Inversion 

 
The afternoon temperature differences data had more than an 80% data completeness rate for 
all individual years, satisfying our 75% minimum data completeness rate. The median afternoon 
temperature differences for individual years ranged from -6.2°F to -10.4°F, and the decade’s 
median temperature difference was -7.8°F. 
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 Hypothesis Testing Results 5.3.3.2

Hypothesis testing was used to determine whether the morning and afternoon temperature 
differences of the attainment years were the results of statistically stronger vertical mixing. Table 
5.13 and Table 5.14 show the hypothesis results for the morning and afternoon 925mb and 
surface temperature differences. If the number is greater than 1.96, the average temperature 
difference of the attainment year is significantly higher than the 10-year average difference, 
which means stronger temperature inversions with less vertical mixing. If the number is less 
than -1.96, the average temperature difference of the attainment year is significantly lower than 
the 10-year average difference, which means weaker temperature inversions with increased 
vertical mixing. If the number is between -1.96 and 1.96, there was no statistical difference 
between the attainment year and the decade. 

Table 5.13 Hypothesis Test Result: Morning (4am) 925mb and Surface Temperature Difference 

Analysis 
Years 

Attainment Year 
2009 2010 2011 

2002 0.55 -1.34 2.36 
2003 2.07 0.21 4.39 
2004 2.66 0.97 4.97 
2005 1.36 -0.40 3.27 
2006 1.40 -0.43 3.42 
2007 1.33 -0.47 3.27 

2008 1.98 0.37 3.89 

2002-2011 1.43 -1.02 4.27 

Table 5.14 Hypothesis Test Result: Afternoon (4pm) 925mb and Surface Temperature 
Difference 

Analysis 
Years 

Attainment Year 
2009 2010 2011 

2002 0.32 1.24 1.18 
2003 0.09 1.03 0.98 
2004 0.55 1.60 1.49 
2005 -0.31 0.56 0.54 
2006 1.64 2.80 2.58 
2007 4.41 5.77 5.25 

2008 0.47 1.47 1.38 

2002-2011 0.64 2.05 1.81 

 Conclusions of Temperature Inversion Analysis 5.3.3.3

The hypothesis test results show that in 2009 there was no statistical difference compared to 
the 10-year average. Therefore, the morning temperature inversion was not considered as 
favorable conditions for low PM2.5 concentrations in 2009. 
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The hypothesis test results show that in 2010 there was no statistical difference compared to 
the 10-year average. Therefore, the morning temperature inversion was not considered as 
favorable conditions for low PM2.5 concentrations in 2010. 

The hypothesis test results show that the temperature difference in 2011 was statistically 
greater than the 10-year average. Therefore, the morning temperature inversion was 
unfavorable for low PM2.5 concentrations in 2011. 

The hypothesis test results show that in 2009 there was no statistical difference compared to 
the 10-year average. Therefore, the afternoon temperature inversion was not considered as 
favorable conditions for low PM2.5 concentrations in 2009. 

The hypothesis test results show that the temperature difference in 2010 was statistically 
greater than the 10-year average. Therefore, the afternoon temperature inversion was 
unfavorable for low PM2.5 concentrations in 2010. 

The hypothesis test results show that the temperature difference in 2011 was statistically 
greater than the 10-year average. Therefore, the afternoon temperature inversion was 
unfavorable for low PM2.5 concentrations in 2011. 

5.3.4 Surface Wind Speed and Direction 

Surface wind represents the horizontal movement of air. Moderate to strong winds can act to 
disperse pollutants, transporting these constituents to other locations (EPA, 2003, p2-26). 
Motallebi suggests that light winds and calmer conditions lead to high ambient pollutant 
concentrations because pollutants can accumulate in the area for several days before being 
dispersed (Motallebi, 1999, p.4). This analysis examines the wind speed and direction at the Del 
Paso Manor site to determine whether low wind speed or unusual wind direction patterns 
existed during the attainment years. 

Surface wind data (speed and direction) were collected at the Del Paso Manor site. Parameter 
and data selection was discussed in Section 0. STI evaluates the forecasted morning, 
afternoon, and overnight wind speed as forecast exceedance criteria. STI evaluates the 
afternoon wind speed in all four scenarios (Great Basin High, Pacific Northwest High, Pre-cold 
front/Pre-trough, and 500mb Cut-off Low South), overnight temperature in three scenarios 
(Pacific Northwest High, Pre-cold front/Pre-trough, and 500mb Cut-off Low South), and morning 
temperature in one scenario (Great Basin High) for determining a forecast exceedance day. 

Overnight wind speed is one of the criteria for predicting a forecast exceedance day under the 
Pacific Northwest High, Pre-Cold Front/Pre-trough, and 500mb Cut-off Low South scenarios. If 
the overnight wind speed is less than 3 knots (kt) (1.54 meter per second (m/s)), it favors a 
forecast exceedance day for the Pre-cold front/Pre-trough and 500mb Cut-off Low South 
scenarios. If the overnight wind speed is less than 1kt (0.51m/s), it satisfies forecast 
exceedance criteria during the Pacific Northwest High weather pattern. 

Afternoon wind speed is a criterion common to all scenarios in STI’s Forecasting Guidelines. If 
the afternoon wind speed is under 3kt (1.54m/s) for the Great Basin High, Pacific Northwest 
High, and 500mb Cut-off Low South scenarios, it satisfies one of the criteria for predicting a 
forecast exceedance day. If the afternoon wind speed is below 6kt (3.08/s) under the Pre-Cold 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

  Meteorological Analysis 
  Page 5-33 

Front/Pre-trough scenario, it satisfies one of the criteria for predicting a forecast exceedance 
day. 

The overnight and afternoon wind data were selected for this analysis because it was evaluated 
for the majority of forecasting scenarios. No specific time was defined in STI’s Forecasting 
Guidelines, and the time definition of morning, afternoon, and evening for meteorological 
measurements varies in different literatures. In this analysis, wind speed and direction at 12am 
and 4pm were chosen to represent overnight and afternoon time points. The selection of 4pm 
for the afternoon time is also consistent with the upper air measurement described in Section 
5.3.3. 

The data completeness requirement was not met in 2004 because of a large data gap between 
November 13, 2004, and January 6, 2005. The Sacramento T Street data was used to 
substitute the missing wind data for that period. Both Del Paso Manor and T Street monitors are 
located in urbanized areas of Sacramento County and the Sacramento T Street data is a 
representative site for the region. The Sacramento T Street monitor is located in downtown 
Sacramento and is 7.6 miles west-southwest of the Del Paso Manor site. 

 General Statistics 5.3.4.1

 Overnight (12am) Wind Speed 5.3.4.1.1
Table 5.15 shows the statistical summary of the overnight wind speed and the 98th percentile 
PM2.5 concentration. Figure 5.12 shows the box plot diagram and statistical trends. 

Table 5.15 Statistical Summary of Overnight Surface Wind Speed (m/s) at Del Paso Manor 
Monitor 

Year Minimum First 
Quartile Median Third 

Quartile Maximum Average 
( ̅) 

Standard 
Deviation 

(σ) 

Count 
(n) 

98th percentile 
concentration 

(µg/m3) 
2002 0.10 0.41 0.87 1.95 7.31 1.42 1.39 0.10 62 
2003 0.10 0.41 0.82 1.29 4.48 1.07 1.00 0.10 43 
2004 0.10 0.62 0.87 1.49 4.01 1.16 0.80 0.10 42 
2005 0.05 0.84 1.54 3.16 11.99 2.30 2.13 0.05 49 
2006 0.10 0.41 0.93 1.72 11.88 1.44 1.75 0.10 55 
2007 0.05 0.41 0.85 1.70 10.19 1.32 1.44 0.05 60 
2008 0.05 0.41 0.82 1.59 6.07 1.23 1.20 0.05 54.9 
2009 0.10 0.41 0.72 1.29 4.78 1.01 0.91 0.10 38.7 
2010 0.10 0.41 0.82 1.39 6.02 1.21 1.23 0.10 27.0 
2011 0.05 0.31 0.72 1.31 5.40 1.05 1.09 0.05 39.8 
2002 

- 
2011 

0.05 0.41 0.87 1.70 11.99 1.32 1.41 0.05 N/A 

Note: The Sacramento T Street data was used to replace the missing Del Paso Manor data between November 13, 2004 and 
January 5, 2005 
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Figure 5.12 Statistical Summary of Overnight (12am) Wind Speed at Del Paso Manor Monitor 

 
The overnight wind speeds measured in the Sacramento urbanized area were usually calm. Large differences between the 
maximum and the 75th percentile were due to occasional high wind speed events such as storms. 

The median overnight wind speeds for all individual years ranged between 0.72m/s and 
1.54m/s, and the decade’s median wind speed was 0.87m/s. As described above, slow surface 
wind speed allows pollutants to stay in the region and may result in high ambient PM2.5 
concentrations. 

 Afternoon (4pm) Wind Speed 5.3.4.1.2
Table 5.16 shows the statistical summary of the afternoon wind speed and the 98th percentile 
PM2.5 concentrations. Figure 5.13 shows the box plot and trends for these statistics. 
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Table 5.16 Statistical Summary of Afternoon Surface Wind Speed (m/s) at Del Paso Manor 
Monitor 

Year Minimum First 
Quartile Median Third 

Quartile Maximum Average 
( ̅) 

Standard 
Deviation 

(σ) 

Count 
(n) 

98th percentile 
concentration 

(µg/m3) 
2002 0.10 0.84 1.90 3.16 10.29 2.37 1.99 114 62 
2003 0.05 0.87 1.39 1.90 6.38 1.60 1.14 120 43 
2004 0.10 1.03 1.54 2.57 5.66 1.88 1.18 121 42 
2005 0.31 1.70 2.57 4.17 15.59 3.36 2.48 119 49 
2006 0.10 1.18 1.90 3.11 12.81 2.47 2.05 120 55 
2007 0.10 0.82 1.59 2.73 8.80 1.98 1.50 120 60 
2008 0.05 0.87 1.49 2.21 8.59 1.80 1.34 118 54.9 
2009 0.10 0.72 1.18 2.01 5.71 1.52 1.08 117 38.7 
2010 0.05 0.87 1.39 2.21 5.71 1.66 1.03 119 27.0 
2011 0.05 0.72 0.98 2.11 7.00 1.60 1.45 120 39.8 
2002 

- 
2011 

0.05 0.87 1.54 2.57 15.59 2.02 1.68 1188 N/A 

Note: The Sacramento T Street data was used to replace the missing Del Paso Manor data between November 13, 2004, and 
January 5, 2005 

Figure 5.13 Statistical Summary of Afternoon (4pm) Wind Speed at Del Paso Manor Monitor 

 
The afternoon wind speeds measured in the Sacramento urbanized area were usually calm. Large differences between the 
maximum and the 75th percentile were due to occasional high wind speed events such as storms. 

The afternoon median wind speed ranged between 0.98m/s and 2.57m/s, and the decade’s 
median was 1.54m/s. Again, slow surface wind speed allows accumulation of pollutants in the 
region and may cause high PM2.5 ambient concentrations. 

 Hypothesis Testing Results 5.3.4.2

Hypothesis testing is a statistical tool comparing the meteorological conditions between two 
years. The test results determine whether the attainment years’ average wind speeds were 
significantly stronger than the decade. Section 5.3.1.4.2 has a detailed discussion of the 
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hypothesis testing methodology. Table 5.17 and Table 5.18 show the hypothesis test results for 
the overnight (12am) and afternoon (4pm) wind speed at Del Paso Manor. If the number is 
greater than 1.96, the year’s wind speed is considered significantly faster than the decade’s. If 
the number is less than -1.96, the year is considered to be experiencing statistically slower 
winds compared to the decade. If the number is between -1.96 and 1.96, no significant 
differences exist between the wind speeds of the years compared. 

Table 5.17 Hypothesis Test Result for Overnight (12am) Wind Speed at Del Paso Manor 
Monitor 

Analysis 
Years 

Attainment Year 
2009 2010 2011 

2002 -2.61 -1.22 -2.25 
2003 -0.41 1.00 -0.10 
2004 -1.26 0.42 -0.84 
2005 -6.06 -4.84 -5.71 
2006 -2.36 -1.17 -2.07 
2007 -1.97 -0.64 -1.64 
2008 -1.56 -0.13 -1.21 

2002-2011 -3.30 -0.94 -2.53 

Note: Sacramento T Street was used to replace the Del Paso Manor data between November 13, 2004 and January 5, 2005 

Table 5.18 Hypothesis Test Result for Afternoon (4pm) Wind Speed at Del Paso Manor Monitor 
Analysis 
Years 

Attainment Year 
2009 2010 2011 

2002 -4.02 -3.41 -3.36 
2003 -0.54 0.43 0.03 
2004 -2.42 -1.52 -1.60 
2005 -7.40 -6.90 -6.67 
2006 -4.50 -3.89 -3.80 
2007 -2.68 -1.90 -1.95 

2008 -1.73 -0.88 -1.06 

2002-2011 -4.52 -3.41 -2.96 

Note: Sacramento T Street was used to replace the Del Paso Manor data between November 13, 2004 and January 5, 2005 

The hypothesis test results show that the average overnight wind speed in 2009 was statistically 
slower than the 10-year average wind speed. Therefore, the overnight wind speed was 
unfavorable for low PM2.5 concentrations in 2009. 

The hypothesis test results show that in 2010 there was no statistical difference compared to 
the 10-year average wind speed. Therefore, the overnight wind speed was not considered as 
favorable conditions for low PM2.5 concentrations in 2010. 
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The hypothesis test results show that the average overnight wind speed in 2011 was statistically 
slower than the 10-year average wind speed. Therefore, the overnight wind speed was 
unfavorable for low PM2.5 concentrations in 2011. 

The hypothesis test results show that the average afternoon wind speed in 2009 was 
statistically slower than the 10-year average wind speed. Therefore, the afternoon wind speed 
was unfavorable for low PM2.5 concentrations in 2009. 

The hypothesis test results show that the average afternoon wind speed in 2010 was 
statistically slower than the 10-year average wind speed. Therefore, the afternoon wind speed 
was unfavorable for low PM2.5 concentrations in 2010. 

The hypothesis test results show that the average afternoon wind speed in 2011 was 
statistically slower than the 10-year average wind speed. Therefore, the afternoon wind speed 
was unfavorable for low PM2.5 concentrations in 2011. 

 Wind Direction  5.3.4.3

Wind direction at Del Paso Manor was also evaluated. Significant upwind emission sources can 
transport pollutants to downwind areas. In addition, particular wind directions are common to 
certain meteorological events, such as storms that usually come from the south into the 
Sacramento region. Palazoglu’s cluster analysis (Palazoglu, 2012, p.31) found that the wind 
directions experienced during high PM2.5 concentration scenarios were predominately from the 
northwest, while low PM2.5 concentration scenarios experienced winds predominately from the 
southwest. In this section, we evaluate the 12am and 4pm wind rose diagrams for the decade 
(2002-2011) and individual attainment years and determine whether unusual wind direction 
patterns occurred during the attainment period. 

Figure 5.14 and Figure 5.15 show the wind rose diagrams for 12am and 4pm for nonattainment 
years (2002-2011) and individual attainment years. Note that the missing November 13, 2004, 
to January 5, 2005 wind data were substituted by the Sacramento T Street data. 
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Figure 5.14 Overnight (12am) Wind Rose Diagrams for Del Paso Manor Monitor 

  
Winter months from 2002-2011 Winter months of 2009 

  
Winter months of 2010 Winter months of 2011 

The decade’s overnight (12am) wind directions measured at the Del Paso Manor 
site were predominately (approximately 30%) from the southeast, 18.5% came from 
the northwest and north, and 9% came from the south. 
In 2009, the dominant overnight wind direction was from the southeast direction, 
occurring on approximately 22% of the days. The next dominant wind directions 
were from the north and northwest directions and they combined for 22% of the 
days. The general shape of the wind rose diagram is similar to the decade’s diagram. The 
diagrams did not show any unusual variations. 
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In 2010, the dominant overnight wind direction also came from the southeast, with 29% of the 
days experiencing wind from that direction. However, the year had a higher percentage (14%) of 
overnight wind that came from the south. Another 14% of 2010 winds came from the north and 
northwest. 
In 2011, 30% of the days with overnight wind came from the southeast, similar to the decade’s 
average wind direction. 18.6% of 2011 winds came from the north and northwest and 7% came 
from the south. The overnight wind rose diagrams do not show significant variations of wind 
direction that may contribute to low ambient PM2.5 concentrations. 
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Figure 5.15 Afternoon (4pm) Wind Rose Diagrams for Del Paso Manor Monitor 

  
Winter months from 2002-2011 Winter months of 2009 

  
Winter months of 2010 Winter months of 2011 

The decade’s afternoon (4pm) wind directions measured at Del Paso Manor were 
predominately from the northwest, south, and southeast. Approximately two thirds of 
the afternoon winds came from these directions. 29% came from the northwest, 19% 
came from the southeast, 19% came from the south, 12% came from the north, and 
7% came from the southwest. 
The dominant wind directions for attainment years were also from the northwest, 
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south, and southeast. In 2009, approximately 28% and 21% of the days with afternoon wind 
came from the northwest and southeast, respectively. There were no significant variations 
compared to the decade’s wind rose diagram. 
The afternoon wind direction of 2010 was predominately from the northwest and south on 
approximately 33% and 24% of the days with afternoon wind, respectively. Compared to the 
decade’s predominate wind directions, 2010 experienced a slightly higher percentage of days 
with southerly wind, but less wind came from the southwest. 
The predominant afternoon wind directions of 2011 were from the south and northwest. 
Approximately 23% of the days with afternoon wind came from the south and 22% came from 
the northwest. The next most predominant 2011 wind direction shows 17% of the afternoon 
winds came from the north. Although a relatively higher percentage of days with afternoon wind 
came from the north, the northwestern wind may slightly shift to a north wind. 
In general, the overnight and afternoon winds in the Sacramento Region came from the 
northwest and southeast directions. No significant variations were present in attainment years. 
The wind rose diagrams did not demonstrate any unusual wind direction patterns that might 
favor low ambient PM2.5 concentrations. 

 Conclusion from the Surface Wind Analysis 5.3.4.4

The wind speed statistics demonstrate that the attainment years experienced slower and calmer 
wind conditions. These conditions favor high PM2.5 concentrations as described in the beginning 
of Section 5.3.4. The attainment years’ wind rose diagrams show no significant differences in 
wind direction compared to the decade. It is reasonable to conclude that wind conditions of 
2009-2011 were not more favorable to low ambient PM2.5 concentrations than average. 

5.3.5 500mb Height 

Aloft atmospheric circulations have a strong influence on regional weather conditions. 
Meteorologists generally focus on the so-called “500mb level” to evaluate the aloft large-scale 
pressure systems. In particular, they focus on the location, size, intensity, and movement of 
500mb high-pressure ridges and low-pressure troughs (mountains of warm air and cold air, 
respectively). (EPA, 2003, p2-23) Specifically, ridges tend to produce conditions conducive to 
the accumulation of PM2.5 and troughs tend to produce conditions conducive to the dispersion 
(greater vertical mixing) and removal (rainfall deposition) of PM2.5. Figure 5.16 is a 500mb height 
diagram, which shows an example of a ridge over the Western United States and a trough near 
Oklahoma and Texas. 
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Figure 5.16 Example of 500mb Height Diagram (courtesy Lutzak, 2008) 

 
An advanced cluster analysis study, conducted by the University of California, Davis, evaluated 
the 500mb pressure pattern over the Northeastern Pacific Ocean and the Western part of North 
America. The study concluded that certain pressure patterns favored high ambient PM2.5 
concentrations (Palazoglu, 2012). STI used a similar approach, but defined different upper air 
pressure patterns to identify high ambient PM2.5 scenarios in their Forecasting Guidelines. That 
type of analysis is too difficult to replicate for this study. Two scenarios in STI’s Sacramento 
PM2.5 Forecasting Guidelines use the 500mb height as the criterion to determine if there will be 
a forecast exceedance. In the Pre-cold front/Pre-trough scenario, if the morning 500mb height is 
over 5630 meters, it satisfies one of the forecast exceedance criteria. If the height is over 5670 
meters, it satisfies the criteria for the Pacific Northwest High Scenario. This analysis used a 
simplified approach, using 500mb height, to examine the aloft pressure pattern over the region. 
This allowed us to determine whether the region experienced a low 500mb height during the 
attainment years. 

A 500mb height indicates whether a high-pressure or low-pressure system is over the region. A 
high-pressure system drives air downward, trapping pollutants near the surface. The 500mb 
height value describes the condition of a high-pressure system: the higher the 500mb height, 
the stronger the high-pressure system, thus more trapping of pollutants at the surface. If the 
region experiences a low 500mb height, it represents a low-pressure system that drives air 
upward and disperses pollutants away from the surface. This analysis examines the 500mb 
height and determines whether PM2.5 attainment was due to low 500mb height. 

 General Statistics 5.3.5.1

The data completeness rates for all the years were over 80%, satisfying our 75% minimum data 
completeness rate. Table 5.19 shows the five-number statistical summary, average, standard 
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deviation of the morning 500mb height at Oakland International Airport, and the 98th percentile 
PM2.5 concentration. Figure 5.17 is the box plot and chart visualizing the statistical trends. 

Table 5.19 Statistical Summary of Morning (4am) 500mb Height (m) at Oakland International 
Airport 

Year Minimum First 
Quartile Median Third 

Quartile Maximum Average 
( ̅) 

Standard 
Deviation 

(σ) 

Count 
(n) 

98th percentile 
concentration 

(µg/m3) 
2002 5350 5630 5685 5753 5870 5681 106 104 62 
2003 5450 5615 5660 5755 5860 5675 97 119 43 
2004 5420 5590 5670 5730 5870 5660 105 115 42 
2005 5410 5600 5680 5750 5890 5674 106 113 49 
2006 5380 5628 5710 5760 5900 5687 109 120 55 
2007 5370 5630 5695 5770 5880 5683 113 112 60 
2008 5370 5600 5710 5770 5890 5686 126 101 54.9 
2009 5390 5610 5695 5760 5900 5679 118 104 38.7 
2010 5270 5563 5670 5750 5950 5659 133 102 27.0 
2011 5290 5630 5730 5775 5870 5692 120 119 39.8 
2002 

- 
2011 

5270 5610 5690 5760 5950 5677 114 1109 N/A 

Figure 5.17 Statistical Summary of Morning (4am) 500mb Height at Oakland International 
Airport 

 
A high 500mb height usually favors elevated ambient PM2.5 concentrations. The range in 
median 500mb heights was 5660 meters to 5730 meters, and the decade’s median was 5690 
meters. 

 Hypothesis Testing Results  5.3.5.2

Hypothesis testing was applied to determine whether the attainment year’s 500mb height was 
statistically different from the decade. Table 5.20 shows the hypothesis test results for the 
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morning (4am) 500mb height at Oakland International Airport. If the number is greater than 
1.96, the average 500mb height is significantly higher than the decade’s average. If the number 
is lower than -1.96, the average 500mb height is significantly lower than the decade’s average, 
which is a favorable condition for low ambient PM2.5 concentrations. If the number is between -
1.96 and 1.96, there is no significant difference. 

Table 5.20 Hypothesis Test Result for Morning (4am) 500mb Height at Oakland International 
Airport 

Analysis 
Years 

Attainment Year 
2009 2010 2011 

2002 -0.15 -1.32 0.74 
2003 0.24 -1.03 1.20 
2004 1.27 -0.04 2.21 
2005 0.31 -0.92 1.23 
2006 -0.55 -1.71 0.35 
2007 -0.27 -1.43 0.60 

2008 -0.43 -1.50 0.37 

2002-2011 0.14 -1.34 1.31 

 Conclusions of 500mb Height Analysis 5.3.5.3

The hypothesis test results show that in 2009 there was no statistical difference compared to 
the 10-year average. Therefore, the 500mb height was not considered a favorable condition for 
low PM2.5 concentrations in 2009. 

The hypothesis test results show that in 2010 there was no statistical difference compared to 
the 10-year average. Therefore, the 500mb height was not considered a favorable condition for 
low PM2.5 concentrations in 2010. 

The hypothesis test results show that in 2011 there was no statistical difference compared to 
the 10-year average. Therefore, the 500mb height was not considered a favorable condition for 
low PM2.5 concentrations in 2011. 
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5.3.6 Rainfall 

Rainfall can remove particulate matter emissions and its precursors from the air through wet 
deposition and result in lower PM2.5 ambient concentrations (EPA, 2003, Table 2-5). Rainfall 
amounts are not measured at air quality monitoring sites in the Sacramento region. Therefore, 
this analysis uses rainfall data measured at the Sacramento Executive Airport. The Sacramento 
Executive Airport is the best available site in the Sacramento region with complete rainfall data 
for the past 10 years. It is located 10 miles to the southwest of the Del Paso Manor site. Table 
5.21 shows the total winter rainfall at the Sacramento Executive Airport and the 98th percentile 
concentration at Del Paso Manor. Figure 5.18 shows a stacked bar chart of monthly rainfall for 
each year over the past decade. 

Table 5.21 Summary of Winter Rainfall at Sacramento Executive Airport and 98th Percentile 
PM2.5 Concentration 

Year Total Rainfall (inches) 98th Percentile PM2.5 
Concentrations (µg/m3) 

2002 11.87 62 
2003 8.09 43 
2004 13.91 42 
2005 15.99 49 
2006 8.75 55 
2007 8.51 60 
2008 12.29 54.9 
2009 10.38 38.7 
2010 15.02 27.0 
2011 6.07 39.8 
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Figure 5.18 Total Winter Rainfall at Sacramento Executive Airport. 

 
* In Fig 5.18, 2005 had the highest total winter rainfall in the decade but also had the highest 98 th percentile 

ambient PM2.5 concentration. This observation seems contradictory to the scientific claims discussed earlier that 
high rainfall would lower ambient PM2.5 concentrations. We found three possible reasons: 1) although 2005 had 
the highest total amount of winter rainfall, there were fewer rain days compared to other wet years. A few days 
with heavy rainfall were recorded in late December 2005. Table 5.22 shows that 31 rain days were recorded in 
2005 while 38 days were recorded in 2010; 2) Not many exceedance days were recorded in 2005 compared to 
other nonattainment years, but a dry five-day high concentration episode that occurred in mid-December 2005 
drove high 98th percentile PM2.5 concentrations in the region. The Del Paso Manor monitor recorded the decade’s 
1st, 4th, 8th, and 10th highest PM2.5 concentrations in 2005. 
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 General Statistics Results 5.3.6.1

The total winter rainfall of 2009 (10.38 inches) was slightly less than the decade’s average 
rainfall (11.06 inches), and the 98th percentile PM2.5 concentration was 38.7µg/m3. 2010 was a 
wet year. The Sacramento region recorded total rainfall of 15.02 inches, which was one 
standard deviation above the decade’s average, and it recorded the lowest 98th percentile PM2.5 
concentration of 27.0µg/m3. 2011 was the driest year in the past decade with only 6.07 inches of 
rain, more than one standard deviation below the decade’s average. If the winter of 2011 had 
had normal rainfall, we would expect 98th percentile PM2.5 concentrations to be lower than what 
were observed. 

 Hypothesis Testing Results 5.3.6.2

Winter rainfall data is presented as total annual rainfall and cannot be represented by averages 
and standard deviations like other meteorological parameters; therefore, the “tests for 
hypotheses on the equality of two means, variances known” are not applicable here. We applied 
another method—“tests of hypothesis on two proportions” (Hines et al, 1990, p.323-325)—to 
compare the ratios of rainy days between the attainment year and the decade. In this method, 
we compare the ratio of days with rainfall greater than 0.05 inches and calculate the standard 
score. The interpretation of the standard score results is identical to the hypothesis test method 
introduced in Section 5.3.1.4.2. If Z0 is greater than 1.96, the number of rain days in attainment 
years is significantly more than the nonattainment years. If the standard score is between -1.96 
and 1.96, there is no significant difference of rain days between attainment and nonattainment 
years. If Z0 is less than -1.96, the attainment year had significantly fewer rain days compared to 
nonattainment years. The equations for the standard score are below. 

  
     

     
 and    

  
  

 
  
  

√       
 

  
 

 

  
 
 

Where:  Z0  = Standard Score  
 x1 = the number of days with rainfall more than 0.05 inches (attainment 

year, 2009 or later) 
 x2 = the number of days with rainfall more than 0.05 inches 

(nonattainment year/decade) 
 n1 = total number of days (attainment year) 
 n2 = total number of days (nonattainment year/decade) 

 and  0 ≤ xi ≤ ni  
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Table 5.22 Hypotheses Test Result for Rainfall at Sacramento Executive Airport 

 Year x n 
2002 27 120 
2003 30 120 
2004 33 121 
2005 31 120 
2006 26 120 
2007 22 120 
2008 29 121 
2009 23 120 
2010 38 120 
2011 18 120 

2002-2011 277 1202 
 

Analysis Years 
Attainment Year 

2009 2010 2011 
2002 -0.64 1.60 -1.49 
2003 -1.09 1.15 -1.94 
2004 -1.49 0.75 -2.33 
2005 -1.24 1.00 -2.08 
2006 -0.48 1.75 -1.33 
2007 0.17 2.39 -0.69 
2008 -0.91 1.33 -1.76 

2002-2011 -0.97 2.11 -2.02 
Positive Z0 value means more rainfall days than 
nonattainment year and favors low PM2.5 
concentrations 

 

 Conclusions of the Rainfall Analysis 5.3.6.3

The hypothesis test results show that in 2009 there was no statistical difference in rainfall 
compared to the 10-year average. Therefore, winter rainfall was not considered a favorable 
condition for low PM2.5 concentrations in 2009. 

The hypothesis test results show that 2010 was statistically wetter than the 10-year average. 
Therefore, the winter rainfall was a favorable condition for low PM2.5 concentrations in 2010. 

The hypothesis test results show that 2011 was statistically drier than the 10-year average. 
Therefore, the winter rainfall was an unfavorable condition for low PM2.5 concentrations in 2011. 

The total rainfall analysis and hypothesis test indicated that 2009 was a year with average 
rainfall, 2010 was a wet year, and 2011 was a dry year. 

5.3.7 Dew Point Temperature 

Dew point is the temperature below which water vapor in a volume of humid air, at a constant 
pressure, will condense into liquid water. Water vapor or droplets in the air play various roles in 
PM2.5 formation and chemistry. Scientific studies (Brown, 2006) state that “fog droplets served 
as both aqueous reactors for production of secondary sulfate and nitrate and facilitated wet 
removal of PM ammonium, sulfate, and nitrate.” Motallebi also suggests that low temperatures 
in the presence of increased humidity are conducive to the formation of secondary particles 
(Motallebi, 1999, p.7). For most meteorological parameters, the relationship between the 
parameter and PM2.5 concentrations is generally one directional; for example, high wind speeds 
always disperse pollutants and reduce PM2.5 concentrations. With water vapor, as represented 
by dew-point temperature, some moisture increases PM2.5 formation, but if the moisture level is 
a bit higher, the water droplets remove PM2.5. The threshold when moisture changes from 
favorable to unfavorable is complex. STI’s Forecasting Guidelines suggest that if the 6am to 
6pm average dew point temperature is between 34°F and 48°F under the Pacific Northwest 
High scenario (Criterion 1) or lower than 42°F under the Great Basin High scenario (Criterion 2), 
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it would satisfy one of the forecast exceedance criteria. Since there is no absolute correlation 
between dew point temperature and ambient PM2.5 concentration, high or low dew point 
temperature alone does not indicate a favorable or unfavorable condition. Therefore, we present 
the dew-point temperature information to complete the analysis, but do not draw any 
conclusions from that data. 

The Del Paso Manor site does not collect direct dew point temperature measurements but it 
measures surface temperature and relative humidity. The dew point temperature can be 
calculated using the Arden Buck equation (Buck, 1981) with the Del Paso Manor site surface 
temperature and humidity data. 

Below is the Arden Buck equation converting relative humidity and surface temperature to dew 
point temperature. 

           
 

 
 

          
   

  
 

  
  

    ) 

    
  

   
 

Where TC = Temperature in degree Celsius (°C) 
 TF = Temperature in degree Fahrenheit (°F) 
 Tdp = Dew Point Temperature in degree Celsius (°C) 
 b  = 18.678 
 c  = 257.14°C 
 d  = 234.5°C 
 RH = Relative Humidity (%) 

Additional steps were performed to compute the average 6am–6pm dew point temperatures 
before performing simple statistics. If either surface temperature or relative humidity is missing, 
the dew point temperature of that hour was described as missing. The hourly dew point 
temperatures from 6am to 6pm were extracted and then the total number of valid hourly data 
was determined. If the number of valid records for a day is less than 9 (less than 75% 
completeness), the average 6am to 6pm dew point temperature was described as missing. 

 General Statistics 5.3.7.1

Table 5.23 shows the statistical summary of dew point temperatures at Del Paso Manor and the 
98th percentile PM2.5 concentrations. Figure 5.19 is the box plot and trend lines visualizing the 
statistical results. 
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Table 5.23 Statistical Summary of Daytime (6am–6pm) Average Surface Dew Point 
Temperature (°F) at Del Paso Manor Monitor 

Year Minimum First 
Quartile Median Third 

Quartile Maximum Average 
( ̅) 

Standard 
Deviation 

(σ) 

Count 
(n) 

98th percentile 
concentration 

(µg/m3) 
2002 20.2 38.2 43.7 47.9 59.1 43.0 7.0 111 62 
2003 25.5 39.7 43.9 49.4 55.1 43.4 7.0 89 43 
2004 26.2 39.1 44.5 47.7 54.8 43.3 6.2 120 42 
2005 29.7 42.2 45.0 49.5 59.0 45.7 5.4 120 49 
2006 24.2 38.2 43.9 49.2 58.7 43.6 7.7 120 55 
2007 8.5 33.4 40.6 47.1 56.2 40.1 9.7 120 60 
2008 26.4 39.7 43.0 47.5 56.9 43.1 6.0 120 54.9 
2009 25.9 39.2 42.1 45.5 55.2 42.0 6.0 120 38.7 
2010 22.8 42.2 44.7 48.1 56.0 44.5 5.8 120 27.0 
2011 16.8 34.8 38.9 44.2 50.1 38.7 6.7 119 39.8 
2002 

- 
2011 

8.5 38.9 43.3 47.5 59.1 42.7 7.1 1149 N/A 

Figure 5.19 Statistical Summary of Daytime (6am – 6pm) Average Surface Dew Point 
Temperature at Del Paso Manor Monitor 

  
The data had better than a 90% completeness rate except for 2003. The data completeness 
rate for 2003 was 74%, which was slightly less than our established criterion of 75%. Since the 
data completeness rate is not significantly lower than the threshold, we included 2003 data in 
this analysis. 

The statistical data shows that the dew point temperature during the nonattainment years 
ranged from 8.5°F to 59.1°F and the decade’s median was 43.3°F. 

 Conclusions from the Dew Point Temperature Analysis 5.3.7.2

Since dew point temperature or water vapor moisture has multiple roles in secondary aerosols 
formation and PM2.5 removal, no conclusion can be clearly drawn from the general statistics. 
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5.4 Air Quality Forecasting Conceptual Model for Sacramento 
5.4.1 Introduction 

STI developed forecasting guidelines for SMAQMD’s CBYB program as a tool to help 
forecasters assess whether meteorological conditions are conducive to high PM2.5 
concentrations. Observed meteorological parameters were compared to PM2.5 concentrations, 
and meteorological parameters with stronger correlations to PM2.5 concentrations were 
identified. Thresholds for these meteorological parameters were then chosen on the basis of 
historical data on days with high PM2.5 concentrations (in this case, above 35 g/m3). For 
example, one guideline in STI’s conceptual model is for afternoon average wind speed at 
Sacramento Executive Airport to be less than 5.5 knots, meaning that on most historical days 
with high PM2.5 concentrations in Sacramento, the afternoon average wind speed was less than 
5.5 knots. STI developed unique sets of guidelines specific to certain upper air and synoptic 
pressure patterns identified as favorable for high PM2.5 concentrations in Sacramento. STI used 
these guidelines to assess whether observed meteorological conditions during the 2002-2012 
period were unusually favorable for high or low PM2.5 concentrations. This analysis was limited 
to days in November, December, January, and February, as these months constitute 
SMAQMD’s CBYB program for which the forecast guidelines were developed. The specific 
guidelines by synoptic pattern are shown in Tables 5.24 through 5.28. 

Table 5.24. General forecast guidelines for high PM2.5 concentration in Sacramento 

Parameter Criteria 
OAK 12Z 500 mb height (m) > 5530 m 
SAC morning low temperature (°F) < 9°C 
SFO to SAC 00Z pressure gradient (mb) Between -1.7 and 1.0 mb 
SAC average morning wind speed (kts) < 3 kts 
SUU average morning wind speed (kts) < 10 kts 
SFO to SAC 12Z pressure gradient (mb) Between -2.3 and 1.0 mb 
SFO average morning wind speed (kts) < 8 kts 
OAK 12Z 850 mb wind direction (deg) < 225 deg 
OAK 12Z 850 mb wind speed (kts) < 10 kts 
SAC to RNO 12Z pressure gradient (mb) -9.0 to 3.0 mb 
SAC 12Z 925 mb – surface temp difference (°C) > 5°C 
SAC average afternoon wind direction (deg) > 125 deg 
SAC average afternoon wind speed (kts) < 5.5 kts 
SAC average daytime dew point temperature (°C) < 9°C 

SAC average morning wind direction (deg) Between 100 and 200 deg or 
between 340 and 360 deg 
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Table 5.25. Great Basin surface high forecast guidelines for high PM2.5 concentrations in 
Sacramento. 

Parameter Criteria 
SAC 12Z 950 mb – surface temp difference (°C) > 8°C 
SAC average afternoon wind speed (kts) < 3 kts 
SAC 00Z 950 mb – surface temp difference (°C) > -2°C 
SAC average daytime dew point temperature (°C) < 9°C 
SAC morning low temperature (°C) < 5.5°C 
SAC to LAS 12Z pressure gradient (mb) < 4 mb 
SUU average morning wind direction (deg) < 100 deg 
SAC average morning wind speed (kts) < 2 kts 

 

Table 5.26. Pacific Northwest surface high forecast guidelines for high PM2.5 concentrations in 
Sacramento. 

Parameter Criteria 
SAC 12Z 950 mb – surface temp difference (°C) > 10°C 
SAC average afternoon wind speed (kts) < 3 kts 
SAC average overnight wind speed (kts) < 1 kt 
SFO to SAC 12Z pressure gradient (mb) < 0 mb 
SAC to LAS 12Z pressure gradient (mb) Between -1 and 5 mb 
SAC 12Z 500 mb height (m) > 5670 m 
SAC average daytime dew point temperature (°C) Between 1 and 9°C 

 

Table 5.27. Pre-cold front/Pre-trough forecast guidelines for high PM2.5 concentrations in 
Sacramento. 

Parameter Criteria 
SAC afternoon high temperature (°C) Between 10 and 16°C 
SAC average afternoon wind speed (kts) < 6 kts 
SAC 12Z 950 mb – surface temp difference (°C) > 6°C 
SFO to SAC 12Z pressure gradient (mb) Between -1.5 and 1.0 mb 
SAC to LAS 12Z pressure gradient (mb) Between -6.0 and 0.0 mb 
SAC 12Z 925 mb wind speed (kts) < 8 kts 
SAC 12Z 500 mb height (m) > 5630 m 
SUU average afternoon wind speed < 9 kts 
SAC average overnight wind speed (kts) < 3 kts 

 

Table 5.28. 500 mb Cutoff Low south forecast guidelines for high PM2.5 concentrations in 
Sacramento. 

Parameter Criteria 
SAC average overnight wind speed (kts) < 3 kts 
SAC average afternoon wind speed (kts) < 3 kts 
SFO to SAC 00Z pressure gradient (mb) < 0 mb 
SUU average afternoon wind speed (kts) < 6 kts 
SAC 00Z 950 mb – surface temp difference (°C) > -2°C 
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5.4.2 Data Acquisition and Analysis 

STI collected surface and upper air meteorological data for all days in November, December, 
January, and February for the 2002-2012 period using the same stations, times, and averaging 
periods as described in Tables 5.24 through 5.28. Each day was synoptically typed and placed 
into one of five categories according to the five sets of forecast guidelines. Days that did not fit 
into the four specific synoptic patterns identified as favorable for high PM2.5 concentrations were 
assessed using the general forecast guidelines. The general forecast guidelines were originally 
developed without synoptic typing. All of the guidelines contain parameter-specific thresholds 
according to the CBYB program. Stage 2 corresponds to daily average PM2.5 concentrations 
above 35 g/m3, which is in exceedance of the NAAQS. Thus, the Stage 2 thresholds were 
used in this analysis to determine the predicted number of exceedance days. 

The data used to create the forecast guidelines encompasses the attainment period in question 
(2009-2011), and the forecast guidelines were developed with the intention that all or nearly all 
meteorological parameters must be satisfied in order to have observed PM2.5 concentrations 
above 35 g/m3. Thus, for the purposes of this analysis, an exceedance day is defined as a day 
in which all meteorological parameters in the appropriate set of forecast guidelines are satisfied. 
Days that were missing data for any of the required parameters in the appropriate set of 
forecast guidelines were not considered in this analysis. To achieve as complete a data set as 
possible, upper air data were at times estimated using synoptic weather maps and model 
analysis data when raw observed data were not available. 

Figure 5.20 shows the annual predicted number of exceedance days for 2002-2012 using the 
forecast guidelines, and Figure 5.21 illustrates these results broken down by synoptic weather 
pattern. There is considerable variation in the number of predicted exceedance days from year 
to year over the 2002-2012 period and over the 2009-2011 attainment period. The guidelines 
suggest that weather conditions in 2010 were favorable for lower PM2.5 concentrations in 
Sacramento, but that weather conditions in 2011 were very unfavorable for lower PM2.5 
concentrations. In fact, the forecast guidelines predicted 35 exceedance days in 2011, which is 
similar to the results from the CART analysis and is the highest predicted number of 
exceedances for any year in the 2002-2012 period. The forecast guidelines also predicted 23 
exceedances for 2009, which is the second highest number of exceedances for any year in this 
analysis. Thus, overall meteorological conditions during the 2009-2011 attainment period as a 
whole were not unusually favorable for low PM2.5 concentrations in the Sacramento region, 
corroborating the results from the CART analysis and the general statistics analysis. 
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Figure 5.20. Predicted number of exceedance days per year using STI’s forecast guidelines, 
2002-2012. 
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Figure 5.21. Predicted number of exceedance days per year by synoptic weather pattern using 
STI’s forecast guidelines, 2002-2012. 

 

5.5 Conclusions 
This chapter details the findings of three separate and independent analyses which were 
prepared to determine the influence of meteorology on PM2.5 concentrations in the Sacramento 
Region. These analyses were spurred by USEPA guidance that states “… attainment due to 
unusually favorable meteorology would not qualify as an air quality improvement due to 
permanent and enforceable emissions reductions.” (Calcagni, 1992) While the Region has 
made significant emission reductions through permanent and enforceable control strategies, 
and has attained the PM2.5 standard, the region must demonstrate that meteorology did not 
have a significant influence on lowering PM2.5 concentrations during the attainment years of 
2009-2011. 

In the first analysis, CARB and STI applied the Classification and Regression Tree (CART) 
technique to evaluate the trends of PM2.5 annual averages and number of exceedance days 
from 1999-2010. In order to cover the attainment years of 2009-2011, STI reproduced this 
CART analysis to determine trends in PM2.5 annual averages and number of exceedance days 
in 2011 and 2012. The findings from this analysis indicate that the actual observed and 
meteorologically adjusted PM2.5 trends decline. The fact that the observed and met-adjusted 
trend lines are lower than the CART-predicted PM2.5 concentrations (beginning in 2008) 
demonstrate that the PM2.5 concentrations were declining because of emission reductions and 
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not meteorology. In 2010, the met-adjusted annual average PM2.5 concentration is higher than 
the observed concentration, showing that meteorological conditions in 2010 were slightly 
favorable for low PM2.5 concentrations. The CART analysis shows that 2011 had the most 
unfavorable meteorological conditions for low PM2.5 concentrations over all the years 
investigated (1999-2012) because the CART-predicted annual average PM2.5 concentration and 
number of exceedance days were notably higher than the other years. In addition, the met-
adjusted annual average PM2.5 concentration (the concentration expected if weather conditions 
were normal) for 2011 was lower than observed. Despite these very unfavorable meteorological 
conditions, the number of observed PM2.5 exceedances days was still less than the CART-
predicted number of PM2.5 exceedances. These facts further illustrate that PM2.5 concentrations 
were declining because of emission reductions and not meteorology. 

In the second analysis, SMAQMD examined the relationship between PM2.5 concentrations and 
meteorology in the region, statistically comparing each attainment year with the 10-year average 
for several meteorological parameters. The meteorological parameters analyzed were surface 
temperature, temperature inversion, surface wind speed and direction, 500mb height, dew point 
temperature, and rainfall. Warm surface temperature, strong vertical mixing (temperature 
inversion), strong surface wind speed, low 500mb height, and rainfall are conducive to low 
ambient PM2.5 concentrations based on scientific studies of the region. Table 5.29 summarizes 
SMAQMD’s findings on the impacts of each meteorological parameter and its propensity to 
favor low ambient PM2.5 concentrations. 

Table 5.29 Summary of Impacts of Meteorological Parameters to Favor Low Ambient PM2.5 
Concentrations. 

Meteorological Parameter 2009 2010 2011 
Surface Temperature-Morning Unfavorable Favorable Unfavorable 

Surface Temperature-Afternoon No impact* Unfavorable No impact 

Temperature Inversion – Morning No impact No impact Unfavorable 

Temperature Inversion – Afternoon No impact Unfavorable Unfavorable 

Wind Speed – Overnight/Midnight Unfavorable No impact Unfavorable 

Wind Speed – Afternoon Unfavorable Unfavorable Unfavorable 

500 mb Height – Morning No impact No impact No impact 

Winter Rainfall No impact Favorable Unfavorable 
* No impact means that there was not a statistically significant difference in the value for the attainment year and the data over the 
entire 10-year data record. 

The statistical analysis found that despite some variability of meteorological conditions during 
the past decade, the conditions could not be considered as “unusually favorable” for low 
ambient PM2.5 concentrations. Among SMAQMD’s findings is that surface temperature and 
winter rainfall in 2010 are the only two meteorological parameters that favored low ambient 
PM2.5 concentrations. It is not reasonable to conclude that unusually favorable meteorological 
conditions were present during the attainment years when only two favorable conditions were 
present for one of the three attainment years. 
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The third analysis used STI’s forecasting conceptual model to assess whether daily 
meteorological conditions were unusually favorable for low PM2.5 concentrations. STI’s 
forecasting conceptual model for PM2.5 in Sacramento consists of five sets of meteorological 
parameters customized to different synoptic weather patterns. This analysis has the benefit of 
assessing multiple meteorological parameters in combination. This analysis showed 
considerable variability in the number of predicted exceedances from year to year over the 
2002-2012 period, with the most predicted exceedances occurring in 2011, the second most in 
2009, and the fewest number of exceedances in 2010. Thus, while this analysis indicates that 
meteorological conditions in 2010 were favorable for lower PM2.5 concentrations, meteorological 
conditions were unfavorable for low PM2.5 concentrations in 2009 and were very unfavorable for 
low PM2.5 concentrations in 2011. Therefore, this analysis demonstrates that meteorological 
conditions during the 2009-2011 attainment period as a whole were not unusually favorable for 
low PM2.5 concentrations. 

From CARB/STI’s CART analysis, we have strong evidence that the low ambient PM2.5 
concentrations were a result of emission reductions. SMAQMD’s statistical analysis and STI’s 
conceptual model analysis concluded that the overall meteorological conditions during the 
attainment years could not be considered as “unusually favorable” for low ambient PM2.5 
concentrations. It is reasonable to conclude that attainment of the 2006 PM2.5 National Ambient 
Air Quality Standards (NAAQS) for the Sacramento region was due to permanent and 
enforceable emissions reductions and not “unusually favorable” meteorological conditions. 
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6 Control Measure Analysis 
6.1 Introduction and Background 
The control measures chapter describes the permanent and enforceable control measures that 
enabled the Sacramento Federal Nonattainment Area (SFNA) to attain the 24-hour PM2.5 
National Ambient Air Quality Standard (NAAQS) in 2011. The control measures include a 
combination of actions taken by local, state, and federal agencies to reduce PM2.5 and 
applicable PM2.5 precursor emissions from various source categories. Because the SFNA has 
already attained the 2006 NAAQS, new measures and a Reasonably Available Control Measure 
(RACM) analysis are not required33. The maintenance demonstration in Chapter 7 showed that 
no new control measures are required to maintain the PM2.5 NAAQS through 2024. Rules 
implemented in 2008 or later are the measures that led to attainment and are identified in this 
chapter. CAA Section 107(d)(3)(E)(iii) requires a demonstration that attainment is the result of 
permanent and enforceable measures as a condition of re-designation. This chapter reviews 
permanent and enforceable measures that contribute to attainment and the status of CAA Part 
D permit requirements. 

6.2 Existing Local PM2.5 Control Measures 
PM2.5 concentrations were reduced by controlling direct emissions of PM2.5 and PM2.5 

precursors. Under the United States Environmental Protection Agency’s (EPA) final PM2.5 

implementation rule, PM2.5 precursors include nitrogen oxides (NOX) and sulfur dioxide (SO2). 
(72 FR 20591) Volatile organic compounds (VOC) and ammonia are excluded from the PM2.5 

control evaluation, unless it is demonstrated that VOC or ammonia is a significant contributor to 
the formation of PM2.5. The sources of PM2.5, NOX, and SO2 have been controlled in the 
nonattainment area by the local air districts, as well as by the California Air Resources Board 
(CARB) and EPA. 

The majority of directly emitted PM2.5 in the nonattainment area is the result of fuel combustion, 
including wood burning. The local air districts of the nonattainment area have rules to control 
directly emitted PM2.5 and PM2.5 precursors. The chart below shows rules implemented to 
control residential wood burning, and other rules implemented in 2008 or later for each air 
district by source type. Rules adopted or implemented following 2008 collectively contributed to 
attainment and/or continued attainment of the 2006 24-hour PM2.5 NAAQS in the Sacramento 
region. Following this table, for each District, are tables which include adoption dates34, 
implementation dates, current State Implementation Plan (SIP) approval status, and brief 
narratives of the rules. 

                                                
33  40 CFR 51.1004(c) 
34  Adoption or amendment dates of the version that was implemented 2008 or later. 
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Table 6.1 Summary of Wood Burning Rules and Rules Implemented 2008 or Later 

 Pollutant EDCAQMD PCAPCD SMAQMD YSAQMD 
Wood Burning Appliances PM2.5  X X X 
Mandatory Episodic Burn 
Restrictions 

PM2.5, NOX, 
SO2 

  X  

Boilers, Process Heaters, and 
Steam Generators 

NOX   X  

Water Heaters, Boilers, Process 
Heaters < 1,000,000 BTU/hr 

NOX   X X 

Central Furnaces NOX    X 
Biomass Boilers NOX  X  X 
Burn Management PM2.5  X   
EDCAQMD: El Dorado County Air Quality Management District 
PCAPCD: Placer County Air Pollution Control District 
SMAQMD: Sacramento Metropolitan Air Quality Management District 
YSAQMD: Yolo-Solano Air Quality Management District 

El Dorado County Air Quality Management District 

No District rules for wood burning and no other rules that began implementation in 2008 or later. 

Placer County Air Pollution Control District 

Table 6.2 PCAPCD Control Measures 

Rule 
# Pollutant Title 

Adoption 
(Amendment) 

Date 

Implementation 
Date 

SIP 
Submittal 

Date 

SIP 
Approval 

Date 
225 PM2.5 Wood Burning Appliances 12/13/2007 1/1/2009   
233 NOX Biomass Boilers 6/14/2012 6/14/2012 6/26/2012 8/29/2013 

301 PM2.5 
Non-Agricultural Burning 
Smoke Management 2/9/2012 2/9/2012 2/29/2012 1/31/2013 

302 PM2.5 
Agricultural Waste Burning 
Smoke Management 2/9/2012 2/9/2012 2/29/2012 1/31/2013 

303 PM2.5 
Prescribed Burning Smoke 
Management 2/9/2012 2/9/2012 2/29/2012 1/31/2013 

304 PM2.5 
Land Development 
Burning Smoke 
Management 

2/9/2012 2/9/2012 2/29/2012 1/31/2013 

305 PM2.5 
Residential Allowable 
Burning 2/9/2012 2/9/2012 2/29/2012 1/31/2013 

306 PM2.5 
Open Burning of Non-
Industrial Wood Waste at 
Designated Disposal Sites 

2/9/2012 2/9/2012 2/29/2012 1/31/2013 

 

 The amendment of Rule 225 Wood Burning Appliances was approved by the Board of 
Directors on December 13, 2007. The rule requires that 1) after January 1, 2009 the 
sale, offer for sale, supply, or installation of new wood-burning appliance in Placer 
County should meet the EPA Phase II woodstove emission standard, and 2) after 
January 1, 2012 no person shall sell or transfer any real property which contains an 
operable free standing woodstove which is not EPA Phase II certified. 

 The amendment of Rule 233 Biomass Boilers was approved by the Board of Directors 
on June 14, 2012 to address EPA comments and remove the limited approval by EPA 
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on January 19, 2012. This rule was fully approved into the SIP on August 29, 2013 (78 
FR 53249-53250). 

 On February 10, 2011, six (6) burn management rules were adopted which replace the 
District’s 25 prior burn rules. The 25 prior rules were adopted in or before 1993. Those 
rules were restructured into a new format, language was clarified or deleted as 
applicable, and changes to Title 17 of the California Code of Regulations, adopted by 
CARB in 2000 and 2002, were added. The new rules are more stringent for outdoor 
burning and allow the District to manage the burning program more efficiently to reduce 
smoke and associated PM impacts. The rules were submitted to EPA for SIP approval in 
September 2011. However, EPA had additional comments that required changes. The 
rules were amended in February 2012 to incorporate those changes and received 
approval on January 31, 2013 (78 FR 6736-6740). 
 

Sacramento Metropolitan Air Quality Management District 

Table 6.3 SMAQMD Control Measures 

Rule 
# Pollutant Title 

Adoption 
(Amendment) 

Date 

Implementation 
Date 

SIP 
Submittal 

Date 

SIP 
Approval 

Date 
417 PM2.5 Wood Burning Appliances 10/26/2006 10/26/2007 9/21/2012 4/11/2013 

421 PM2.5, 
NOX, SO2 

Mandatory Episodic 
Curtailment of Wood and 
Other Solid Fuel Burning 

10/25/2007 
(9/24/2009) 

12/1/2007 
(11/1/2009) 5/2012  

411 NOX Boilers. Process Heaters, 
and Steam Generators 8/23/2007 10/27/2009 3/7/2008 5/6/2009 

414 NOX 
Water Heaters. Boilers, 
Process Heaters 
<1,000,000 BTU/hr 

3/25/2010 1/1/2013 4/5/2011 11/1/2011 

 

Wood Burning Control Measures: The largest single source of Sacramento County’s wintertime 
direct PM2.5 emissions is wood, pellet, and other solid fuel burning in fireplaces, inserts, wood, 
and pellet stoves. In 2005, SMAQMD began developing a three-prong approach to reducing 
emissions from wood burning: providing financial incentives to install cleaner burning device, 
regulating new wood burning installations, and reducing burning from existing fireplaces and 
wood stoves. The following rules were adopted to reduce PM2.5 emissions from residential wood 
combustion. These emission reductions are permanent and enforceable as they are 
implemented through District adopted rules. 

 Rule 417, Wood Burning Appliances, was approved by the Board of Directors on 
October 26, 2006 to prohibit installing new fireplaces and limiting the sale or installation 
of wood burning devices. The sale and installation requirements in the rule became 
effective on October 26, 2007. This rule was submitted for SIP approval in May 2012. 

 Rule 421, Mandatory Episodic Curtailment of Wood and Other Solid Fuel Burning, was 
approved by the Board of Directors on October 25, 2007 to restrict wood burning on 
forecasted high PM2.5 days during November through February and was first 
implemented during the 2007/2008 winter season. It was amended on September 24, 
2009 to lower the forecast thresholds for burning restrictions which went into effect for 
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the 2009/2010 winter season. This rule was submitted for SIP approval in May 2012. 
This rule also provides PM2.5 precursor benefits. 

 Rule 411, Boilers, Process Heaters, and Steam Generators, was amended by the Board 
of Directors on August 23, 2007 to establish lower NOX limits for boilers and process 
heaters that are 1 mmBTU/hr or greater. The new limits were fully implemented by 
October 27, 2009. This rule was approved into the SIP on May 6, 2009 (74 FR 20880-
20882). 

 Rule 414, Water Heaters, Boilers, Process Heaters <1,000,000 BTU/hr, was amended 
by the Board of Directors on March 25, 2010 [see 2009 Ozone Plan (SMAQMD, 2011) 
for a narrative on this control measure.] Implementation of the 2010 amendments began 
January 1, 2011 and additional NOX limits were implemented in January 2013. This rule 
was approved into the SIP on November 1, 2011 (76 FR 67366-67369). 

Yolo/Solano Air Quality Management District 

Table 6.4 YSAQMD Control Measures 
Rule 

# Pollutant Title 
Adoption 

(Amendme
nt) Date 

Implementatio
n Date 

SIP 
Submittal 

Date 

SIP 
Approval 

Date 
2.11 PM Particulate Matter 1/13/2010 1/13/2010 7/20/2010 4/8/2012 
2.12 PM Specific Contaminants 1/13/2010 1/13/2010 7/20/2010 4/8/2012 
2.3 PM Ringelmann Chart 1/13/2010 1/13/2010 7/20/2010 4/8/2012 

2.37 NOX Natural Gas-Fired Water 
Heaters and Small Boilers 4/8/2009 1/1/2010 9/15/2009 5/10/2010 

2.40 PM2.5 Wood Burning Appliances 12/8/2004 12/8/2004   
2.42 NOX Nitric Acid Production 5/13/2009 7/1/2009 9/15/2009 5/10/2010 
2.44 NOX Central Furnaces 5/13/2009 1/1/2010   
11.2 PM Confined Animal Facilities 6/14/2006 12/14/2006 10/5/2006  
11.3 PM/NOX Agricultural Engine Registration 7/9/2008 7/9/2008   

The following rules have been adopted by the YSAQMD to either directly control PM2.5 
emissions or to control the emissions of PM2.5 precursors. Rules developed for the control of 
directly-emitted PM2.5 focus on residential wood-burning. Rules that control PM2.5 precursors 
were originally written as NOX-reduction measures for the purposes of limiting ozone 
concentrations. 

 Rule 2.40, Wood Burning Appliances, was approved by the YSAQMD Board of Directors 
on December 8, 2004. The rule prohibits the sale, offer for sale, supply, or installation of 
any wood-burning appliance in a new or existing development that is not: 

o A pellet-fueled wood-burning heater 
o A U.S. EPA Phase II Certified wood-burning heater 
o An appliance or fireplace determined to meet U.S. EPA particulate matter 

emission standards and approved in writing by the YSAQMD Air Pollution Control 
Officer. 

 Rule 2.37, Natural Gas-Fired Water Heaters and Small Boilers, prohibits the 
manufacture, sale, offer for sale, or installation of any natural gas fired water heater with 
a rated heat input capacity of less than 1,000,000 BTU’s that does not meet specified 
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NOX limits, thereby reducing PM2.5 precursor emissions. This rule was approved into the 
SIP by EPA on May 10, 2010 (75 FR 25778-25780). 

 Rule 2.44, Central Furnaces, limits NOX emissions from the use of natural gas-fired, fan-
type central furnaces. NOX reductions associated with this rule will reduce PM2.5 
precursor emissions. 

6.3 Existing State and Federal PM2.5 Control Measures 
In addition to the local controls implemented by the air districts, controls are also adopted by 
federal and State authorities to regulate directly emitted PM2.5 and PM2.5 precursors. Typically, 
these controls are focused on emissions sources over which air districts do not have authority. 
Federal and State control measures are especially important for the Sacramento Region’s 
continuing attainment of the federal PM2.5 standard because some sources that are major 
contributors to the Region’s PM2.5 and NOX inventories are not subject to air district control. 

In 2007, CARB adopted a State Strategy for California’s State Implementation Plan. The 
strategy included measures necessary to bring the state into compliance with federal PM2.5 and 
ozone standards, concentrating on the control of emissions from mobile sources. Mobile 
sources are the largest contributor of NOX in the Sacramento Region’s emissions inventory. In 
its original nonattainment designation (EPA, 2008) for the Sacramento Region, EPA identified 
mobile sources as one of the categories responsible for violations of the federal PM2.5 standard 
in the Sacramento Region. 

CARB’s 2007 State Strategy contains mobile source control measures to achieve reductions in 
both directly emitted PM2.5 as well as NOX. The measures in Table 6.5 were: (i) adopted, (ii) 
implemented between 2008 and 2011, and (iii) involve reductions of PM2.5 and/or NOX 
emissions in the SFNA (CARB, 2009)(CARB, 2011). 

Table 6.5 CARB adopted control measures 
Measure/Waiver Date submitted to EPA Implementation 
Smog Check Improvements 10-28-09 2008-2013 
Cleaner In-Use Heavy-Duty Trucks 09-21-11 2011-2015 
Clean Up Existing Harbor Craft waiver granted on 12-13-11 2009-2018 
Cleaner In-Use Off-Road Equipment 
waiver 08-12-08 2009 

 

Since the adoption of the 2007 Strategy, CARB has also adopted two additional rules that were 
not identified as specific measures in the original Strategy, but do have NOX emission benefits. 
Both of these measures began implementation between 2008 and 2011. 

 Light-duty Vehicle Catalyst Replacement 
 Greenhouse Gas Emissions from Heavy-Duty Vehicles 

 

CARB Scoping Plan – California Global Warming Solutions Act 

In 2008, CARB adopted a scoping plan as mandated by the provisions of AB 32, the California 
Global Warming Solutions Act of 2006. AB 32 requires California to reduce emissions of 
greenhouse gases (GHG) to 1990 baseline levels by 2020. Many of the actions outlined in the 
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scoping plan assist with reducing PM2.5 pollution. Several of the scoping plan measures are 
measures that were originally developed for attainment of federal criteria pollutant standards. 

The Light-Duty Vehicle Greenhouse Gas Standards measure in the Scoping Plan was adopted 
and later implemented between 2008 and 2011. That measure reduces directly emitted PM2.5 
and NOX. 

6.4 Public Education and Outreach 
Some air districts in the Sacramento Region have developed public outreach to encourage 
voluntary efforts to reduce PM2.5 emissions and engage with the public to educate residents 
concerning proper wood-burning techniques. Some districts have also developed public 
education campaigns that encourage residents not to burn on days when meteorological 
conditions indicate that PM2.5 levels could be elevated. These outreach programs can directly 
assist with reducing PM2.5 generating activity on days when a violation of the federal standard 
would be most likely. Some districts also administer grant programs that provide financial 
incentives for individuals to replace older wood burning appliances with newer, more efficient 
appliances. 

6.5 New Source Review Program 
Clean Air Act Section 161 requires SIPs to include emission limitations and other measures 
necessary to prevent significant deterioration of air quality in an attainment or unclassified area. 
Section 172(c)(5) and 173 of the Clean Air Act requires the SIP to include provisions to require 
permits for the construction and operation of new or modified major stationary sources 
anywhere in the nonattainment area. These requirements are referred to as the New Source 
Review (NSR) program. EPA issued final rules governing the implementation of the NSR 
program for PM2.5 in 2008 (73 FR 28321-28350). PM2.5 can be emitted directly or formed 
secondarily in the atmosphere from the emission of precursor compounds. EPA’s final rule 
requires NSR programs to address directly emitted PM2.5 and pollutants responsible for 
secondary PM2.5 formation as follows: 

 SO2 – regulated 
 NOX – regulated unless it is demonstrated that NOX is not a significant contributor to 

PM2.5 for the area 
 VOC – not regulated unless it is demonstrated that VOC is a significant contributor to 

PM2.5 for the area 
 Ammonia – not regulated unless it is demonstrated that ammonia is a significant 

contributor to PM2.5 for the area 
 

On January 4, 2013, in Natural Resources Defense Council v. EPA, the DC Circuit Court of 
Appeals remanded EPA’s “Implementation of the New Source Review Program for Particulate 
Matter Less than 2.5 Micrometers (PM2.5)” to be re-promulgated pursuant to CAA Subpart 4. 
The Court did not address the merits of EPA’s rules, which have not yet been re-promulgated. 
We will interpret the permitting requirements in Subpart 4 regarding PM2.5 precursors as 
described in EPA’s prior Implementation Rule (EPA, 2013). See Chapter 7 for additional details. 
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CAA Section 188(a) classifies nonattainment areas initially as “moderate” with an attainment 
date no later than the sixth calendar year following a nonattainment designation. The 
Sacramento Region was designated nonattainment effective December 14, 2009. The CAA 
specifies that an area be reclassified to “serious” if it cannot practically attain by the moderate 
area attainment date. Because Sacramento attained the standard prior to the sixth year 
deadline, this Plan complies with the moderate nonattainment area permitting program 
requirements. 

The nonattainment area NSR requirements apply to any major stationary source that directly 
emits, or has the potential to emit, 100 tons per year or more of PM2.5. PM2.5 precursors must 
also be considered when determining if a stationary source is considered a major stationary 
source for PM2.5. Stationary sources that emit, or have the potential to emit, 100 tons per year or 
more of nitrogen oxides or sulfur oxides as PM2.5 precursors are subject to PM2.5 NSR 
requirements. 

EPA has determined (Nicholas, 1994) that although PSD requirements apply after re-
designation, and areas being re-designated are not required to establish a nonattainment NSR 
program prior to re-designation, if the area demonstrates that it can maintain PM2.5 attainment 
without NSR. This Plan does not include emission reduction benefits from nonattainment NSR 
and demonstrates that NSR is not required to maintain the standard. 

The requirements of Prevention of Significant Deterioration (PSD) affect certain new or modified 
major stationary sources that emit, or have the potential to emit, 100 tons per year or of any 
regulated NSR pollutant in an attainment or an unclassifiable area; the threshold is 250 tons per 
year for all other sources35. PSD requirements include: installation of Best Available Control 
Technology (BACT), air quality monitoring and modeling analyses to ensure a project will not 
cause or contribute to a violation of any air quality standard, and additional public involvement 
(including opportunity for public comment).  

El Dorado Air Quality Management District PSD Rule Status 

The EDCAQMD does not have a SIP approved PSD Rule and has not been delegated authority 
for implementing PSD. The PSD requirements for PM2.5 are met through EPA’s implementation 
of 40 CFR 52.21. 

Placer County Air Pollution Control District PSD Rule Status 

The PCAPCD’s Prevention of Significant Deterioration Rule (Rule 518) requirements meet or 
exceed those required for a PM2.5 attainment area. Rule 518 was approved by the Board of 
Directors on February 10, 2011 and was fully approved into the SIP on December 10, 2012 (77 
FR 73316-73320). 

                                                
35  Sources belonging to the list of source categories in 40 CFR 51.166(b)(1)(i)(a) are subject to the 100 

tons per year threshold. All other sources must emit, or have the potential to emit, of 250 tons per 
year or more of a regulated NSR pollutant. 
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Sacramento Metropolitan Air Quality Management District PSD Rule Status 

The SMAQMD’s Prevention of Significant Deterioration Rule (Rule 203) requirements meet or 
exceed those required for a PM2.5 attainment area. Rule 203 was fully approved into the SIP 
effective August 19, 2011 (76 FR 43183-43185). 

Yolo-Solano Air Quality Management District PSD Rule Status 

The YSAQMD’s Prevention of Significant Deterioration Rule (Rule 3.24) requirements meet or 
exceed those required for a PM2.5 attainment area. Rule 3.24 was approved by the Board of 
Directors on February 10, 2011 and was approved into the SIP effective February 8, 2013. 

6.6 Conclusions 
Measures to reduce directly-emitted PM2.5 and PM2.5 precursors have been implemented by all 
the local air districts of the Sacramento Region, as well as State and federal agencies. These 
measures have regulated PM2.5 and PM2.5 precursors and have significantly decreased its PM2.5 
design value. These permanent and enforceable measures led to attainment in 2011. 
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7 Maintenance Demonstration 
7.1 Introduction to Maintenance Demonstration 
The maintenance plan must include a demonstration showing that the area will continue to meet 
the National Ambient Air Quality Standard (NAAQS) for at least 10 years. (Clean Air Act Section 
107(d)(3)(E)(iv)). This chapter describes the basic requirements for a maintenance 
demonstration, provides a maintenance demonstration analysis, and discusses methods for 
implementing verification and tracking procedures. 

7.2 Maintenance Demonstration Requirements 
The Clean Air Act (CAA) Section 175A contains maintenance plan requirements. The region 
attained the NAAQS in 2011 and anticipates formal redesignation in 2014. Therefore, the 
maintenance plan horizon year is 2024. Transportation Conformity rules require the region to 
designate an interim year for reassessing conformity budgets so that there is never more than 
10 years between conformity analysis years (40CFR93.118(d)(2)). The interim year selected is 
2017. 

CAA Section 175A also specifies that the maintenance plan contain any additional measures 
necessary to ensure maintenance. EPA guidance for re-designation requests and maintenance 
plans (Calcagni, 1992) requires the following be included in a maintenance demonstration plan: 

 Demonstrate that the NAAQS will be maintained through the horizon year either by 
showing that future emissions will not exceed the attainment level emissions or by 
modeling to show future emissions will not cause a violation of the NAAQS. 

 Verify continued attainment through operation of an appropriate air quality monitoring 
network. 

 Track progress of the maintenance demonstration by a periodic review or update of the 
factors and assumptions used in the maintenance demonstration. 
 

A revision of the SIP is required 8 years after the original re-designation request is approved to 
demonstrate continuing maintenance of the NAAQS for an additional 10 years following the first 
10-year period. 

7.3 Demonstration of Maintenance 
This Plan relies primarily on the first of EPA’s two maintenance demonstration options, showing 
that the emissions in the interim year (2017) and maintenance plan horizon year (2024) are less 
than the emissions in the attainment year. The results of this test are summarized in Table 7.1. 
This analysis shows that the combined total future emissions of directly emitted PM2.5 and its 
precursors remain below attainment year emission levels. Directly emitted PM2.5 is projected to 
increase slightly, 1 tons per day (tpd) in 2017, and 2 tpd in 2024, after including the motor 
vehicle emissions budget safety margin. PM2.5 precursors, sulfur dioxide (SO2) emissions do not 
change, and ammonia (NH3) emissions are projected to increase up to 1 tpd. The combined 
increase of these pollutants is small compared to the substantial reductions of 49 tpd in other 
PM2.5 precursors, nitrogen oxides (NOX) and volatile organic compound (VOC). 
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Table 7.1 Comparison of 2011, 2017, and 2024 PM2.5 and Its Precursors Emissions1 

  

SFNA-PM2.5  
Emissions (Tons/Day) 

Net Change From 
Attainment Year (Tons/Day) 

2011 2017 2024 (2017-2011)  (2024-2011) 

Total Emissions 
(PM2.5 & Precursors) 261 233 215 -28 -46 

Directly Emitted PM2.5
2 26 27 28 1 2 

Total Precursors 235 206 187 -29 -48 

    NOx
1 100 80 63 -20 -37 

    SO2 2 2 2 0 0 

    VOC 106 97 94 -9 -12 

    NH3 27 27 28 0 1 
1 Data Source: Emissions Inventory is from Tables 4.1-4.3 and included Motor Vehicle Emissions 

Budgets Safety Margins. The Safety Margin values can be found in Table 9.1 and Appendix D. 
2 The emissions inventory is rounded to the nearest integer. 

Emission Reductions 

The directly emitted PM2.5 emissions inventory projections are conservatively high for residential 
wood burning emissions, which represents 52% of the inventory in 2024. Significant 
improvement in particulate matter air quality occurred following implementation of SMAQMD 
Rule 421, Mandatory Episodic Curtailment of Wood and Other Solid Fuel Burning. The emission 
reductions from that rule are not well represented in a winter average inventory scenario 
because the rule prohibits wood burning only on poor air quality days, while the emission 
inventory averages all days, substantively diluting the true impact of the rule. On a no burn day, 
Rule 421 reduces up to 70% of directly emitted PM2.5 emissions from residential wood 
combustion in Sacramento County or an additional reduction of about 5 tons per day (or 20%) in 
the 2024 SFNA directly emitted PM2.5 inventory. In the inventory, Rule 421 emissions reductions 
are averaged over an entire winter season, only a fraction of which are no burn days, resulting 
in emission reduction benefits that are not apparent in Table 7.1, Rule 421 plays a significant 
role in the Sacramento Federal Nonattainment Area’s (SFNA) attainment and maintenance of 
the 24-hour PM2.5 NAAQS. 

Ozone and PM2.5 have two precursors in common, VOC and NOX. The reductions in these 
precursor emissions are associated with implementation of NOX and VOC controls in the ozone 
SIP. Between 2011 and 2024, the NOX emissions inventory is expected to reduce from 100 tpd 
to 63 tpd, a 37% reduction. Most of the NOX reductions are from on-road and off-road mobile 
source controls. The VOC emissions forecast shows significant reductions of 11% from 2011 to 
2024, with most of the reductions from mobile sources. The SFNA remains an ozone 
nonattainment area, so future ozone planning will likely result in additional NOx and VOC 
emissions reductions. As discussed in Section 7.5, the relationship between VOC reductions 
and ambient PM2.5 concentration reductions is complex. Although VOC reductions are included 
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in this analysis, even without VOC reductions, total PM2.5 and precursor emissions remain below 
attainment year levels through 2024. 

7.4 Maintenance Demonstration Analysis – Chemical Mass Balance Analysis 
Although the total emissions are declining, the future emissions inventory of directly emitted 
PM2.5 and NH3 are slightly higher than the 2011 attainment level. Consequently, to be 
conservative, a chemical mass balance (CMB) modeling analysis was performed to confirm 
these small emissions increases will not cause a violation of the standard. This analysis 
supplements the emissions analysis for the maintenance demonstration. CMB modeling of 
2009–2012 wintertime ambient PM2.5 data is used to determine PM2.5 concentrations by 
emissions source categories in 2011. Next, we used the forecasted changes in emissions by 
source category, obtained from Sacramento’s emissions inventory (EI) as described in Chapter 
4, to forecast the future contributions of each source category to ambient wintertime PM2.5 for 
2024 (the end of the first maintenance period). The modeling assumes that there is a 1:1 
relationship between emissions reductions and PM2.5 concentration reductions. For example, if 
CMB results showed that motor vehicle emissions contributed 10 µg/m3 in the current year, and 
the forecasted change in these emissions for 2024 was a reduction of 10%, then the forecasted 
contribution to PM2.5 mass from motor vehicles in 2024 would be 9 µg/m3. Wintertime data were 
selected because ambient PM2.5 concentrations are highest during this season in the 
Sacramento region (see Section 3.4 for details), and resulting calculations would thus represent 
a conservative base-year estimate for future-year projections. 

Ammonium nitrate is not emitted directly, but is produced in the atmosphere through chemical 
reactions of ammonia (NH3) and NOX. It is a large fraction of particulate matter in the 
Sacramento region, as measured by monitors at Del Paso Manor and T St, where nitrate is 30% 
and 39% ambient PM2.5 concentration on an average winter day, respectively. Generally 
ammonia is plentiful in the Sacramento and San Joaquin Valleys (Kleeman, 2005) (MacDonald 
et al, 2006), therefore ammonium nitrate formation is limited only by the availability of NOX in the 
atmosphere. Since the atmosphere has a sufficient amount of ammonia, ammonium nitrate is 
expected to vary proportionally to changes in NOX emissions. For example, a 10% increase in 
NOX would result in a proportional increase the ambient ammonium nitrate concentration by 
10% (1:1). This situation is also known as a NOX limited condition. Modeling in the California 
Regional Particulate Air Quality Study (CRPAQS) (Pun et al, 2009), found that a 50% reduction 
in NOX emissions reduced ammonium nitrate by approximately 50% at rural sites and between 
30-45% at Bakersfield. These results suggest a 1:1 ratio of ammonium nitrate response to NOX 
is a reasonable assumption. 

CMB is a source-receptor model used to identify and characterize the mixture and magnitude of 
sources contributing to ambient pollutant concentrations. Known source profiles are linearly fit to 
ambient data using a least squares solution. Model outputs represent the contributions of 
various emission sources to the observed ambient concentrations. In CMB, source profiles (i.e., 
the fraction of each species emitted from each source type), and ambient data collected at the 
receptor are required as model inputs. Underlying CMB assumptions include (1) accurate 
identification of source types and abundances (source profiles); (2) independent source 
compositions (i.e., species abundances are unique to each profile); and (3) consistent profiles 
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between source and receptor (i.e., no mass removal and constant emissions) throughout the 
sampling period. In this analysis, the degree of conformance to these assumptions was similar 
to that commonly found in published literature (Watson, 1997) (Watson, 2004)(Coulter, 
2004)(Chow, et al, 2002). The most recent version of EPA’s CMB model (EPA CMB v. 8.2) was 
used in this analysis. 

Ambient PM2.5 mass and speciation data for November–February in the years 2009–2012 
(selected as years that are representative of current ambient conditions) were obtained from the 
EPA Air Quality System (AQS) for two sites in Sacramento: Del Paso Manor (DPM) and T 
Street (T St.). In addition, data for levoglucosan, an important chemical marker for residential 
wood burning, was available for the T St. monitoring site. 

The DPM site is in a neighborhood park about 7 miles east-northeast of downtown Sacramento 
and is operated as part of EPA’s Chemical Speciation Network (CSN). The T St. site is in a 
residential area in downtown Sacramento and is operated as part of the California Air 
Resources Board (CARB) PM2.5 speciation network. Data at DPM were collected every third day 
and data at T St. every sixth day. Daily composition information is provided in Appendix C. 

Wintertime PM2.5 in the Sacramento region is composed mostly of organic carbon (OC) and 
ammonium nitrate, with minor contributions from ammonium sulfate, elemental carbon (EC), 
soil, and trace metals (Figure 7.1). To be conservative and to target the days that would most 
likely affect attainment, a subset of 12 days with the highest 24-hour PM2.5 concentrations 
(above 18 µg/m3)—referred to here as “high days”—was also used to forecast future-year 
concentrations on high PM2.5 days. Meteorological conditions on all of the days analyzed were 
representative of conditions conducive for high PM2.5 in the Sacramento region. Therefore, the 
results from this analysis are representative of the day types of concern for maintenance 
demonstration. 

With ambient data, the sum of measured species does not equal the total measured mass 
because, in addition to other issues, the hydrogen and oxygen associated with OC are not 
measured. In order to match Federal Reference Method (FRM) measurements of PM2.5 mass, 
and to attempt to account for the difference between the measured species and measured 
mass, ambient data were also modified via the SANDWICH36 method, which reconciles the 
speciation measurements with the collocated FRM PM2.5 mass measurements (Frank, 2006). 
The SANDWICH method attempts to account for nitrate losses from the FRM and for OC 
sampling artifacts on the FRM and speciation monitors; other parameters are unchanged from 
the ambient measurements. 

On average, OC and ammonium nitrate account for two-thirds of the mass at DPM and three-
quarters of the mass at T St. Day-to-day variability was relatively low, with ammonium nitrate 
and OC together accounting for at least half of the mass at DPM on 84% of the days and at T 
St. on 98% of the days. Sources of these species were the major contributors to PM2.5 in the 
CMB analysis, discussed below. 
                                                
36  SANDWICH is the Sulfate, Adjusted Nitrate, Derived Water, Inferred Carbonaceous mass Hybrid 

material balance approach. 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

  Maintenance Demonstration 
  Page 7-5 

Figure 7.1 Average PM2.5 composition at DPM and T St. during winter months of 2009–2012 
overall, for the 12 highest PM2.5 concentration days, via the SANDWICH method on average, 

and via the SANDWICH method for the 12 highest PM2.5 concentration days. 

 

CMB modeling fits ambient data to known source profiles; however, source identification is 
limited by the ambient species that are measured, the quality of the data, and the availability 
and quality of source profiles. Since the ambient speciation data are limited in terms of unique 
species/source type combinations, only a handful of CMB source types can be quantified: 
ammonium sulfate, ammonium nitrate, motor vehicles (combined gasoline and diesel exhaust), 
dust, wood burning, and other OC (i.e., OC attributed to secondary formation from VOC 
emissions). The following source profiles were prepared for the likely CMB source types: 
ammonium sulfate, ammonium nitrate, motor vehicles (combined gas/diesel exhaust), dust, 
wood burning, and organic carbon. The mobile sources, dust, ammonium nitrate, and 
ammonium sulfate profiles, as well as the associated uncertainties, were provided by CARB via 
SMAQMD (Lam, 2009). These profiles compare reasonably well with the key sources of PM2.5 
and PM2.5 precursors in the EI. 

CMB was applied to the ambient and SANDWICH data sets described above. In addition to 
calculating source contribution and uncertainty values, the CMB model calculates various 
performance measures including percent of mass apportioned, chi-square, and r-square values. 
Standard goodness-of-fit criteria were used. To estimate future-year (2024) PM2.5 
concentrations by accounting for expected reductions by source category, we assigned the 
CMB source types to corresponding source categories in the EI. 

CMB mobile sources were assigned to primary PM emissions from on-road and off-road 
vehicles. Soil was the CMB source type assigned to all crustal, soil, and dust sources in the EI. 
It also includes paved road dust, unpaved road dust, and highway and transit construction dust 
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and accounts for 50% of the total PM2.5 dust, soil, and crustal (Appendix B-7). Total road dust is 
1.7% - 2.1% of the total PM2.5 mass shown in Figure 7.2. Ammonium nitrate and ammonium 
sulfate are not primarily emitted, but are formed in the atmosphere by reactions of the gaseous 
precursors ammonia, nitrogen oxides (NOX), and sulfur oxides (SOX). Ammonium nitrate was 
assigned to all NOX sources in the EI, and ammonium sulfate was assigned to all SOX sources; 
in the atmosphere, there is no chemical difference between NOX emissions from different 
sources, so the amount of nitrate by source cannot be determined. There is abundant ammonia 
in the Sacramento region, so ammonium nitrate and ammonium sulfate formation are limited by 
(1) the availability of nitrate and sulfate precursors, and (2) meteorologically conducive 
conditions (Pun et al, 2001)(Lurmann et al, 2006). Thus, the changes in ammonium nitrate and 
ammonium sulfate are affected more by changes in NOX and SOX precursor emissions than by 
changes in ammonia concentrations, and we did not use the ammonia emission inventory in this 
demonstration. 

CMB wood burning contributions were assigned to residential and open burn emissions. Since 
the focus of this work is on wintertime, wildfires were not included in the wood-burning category, 
as they typically do not occur during the winter. The “other OC” source type was assigned to all 
VOC emissions in the EI. Since the ambient measured species do not necessarily account for 
all the PM2.5 mass measured — in particular, the hydrogen and oxygen associated with the OC 
— there is some amount of unaccounted mass; this CMB unaccounted mass was assigned to 
all other direct PM2.5 emissions sources that did not fit the sources described above, such as 
stationary fuel combustion, food processing, and cooking. 

7.5 Results of Maintenance Demonstration 
CMB was applied to ambient and SANDWICH data at both sites; the results are summarized in 
Figures 7.2 through 7.4. Model performance metrics were generally within tolerances, as 
summarized in Appendix C. Sensitivity tests were also performed to evaluate whether results 
are sensitive to different fitting species and wood burning profiles; the results were similar, i.e., 
within 10%, during these sensitivity tests, as discussed in Appendix C. Results are provided for 
average wintertime CMB source contributions (all 44 winter days combined) and for high mass 
concentration days (i.e., the 12 days with the highest PM2.5 concentrations, when PM2.5 was 
above 18 µg/m3) and include days used to calculate the region’s design value. These days are 
typical of wintertime high PM2.5 concentration days, with relatively stable, stagnant conditions 
and temperatures between 0°C and 10°C. 

On average and on high days, ammonium nitrate and wood burning accounted for most of the 
PM2.5 mass at both sites. At DPM, nitrate constituted 30% of the mass on average and 38% of 
the high-day mass, and wood burning was 24% of the mass on average and 21% of the high-
day mass. At T St., nitrate constituted 39% of the mass on average and 45% of the high-day 
mass, and wood burning was 42% of the mass on average and 41% of the high-day mass. 
Other OC was significant at DPM (12% of the total), but was not considered at T St., since mass 
closure was achieved without it; on average, 21% of the mass was unapportioned at DPM on all 
analysis days; unapportioned refers to the difference in mass between the measured total mass 
and the total mass estimated by CMB. At T St., 4% was unapportioned in the results for the 
non-SANDWICH-adjusted dataset. Note that the reason for the differences between the sites in 
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wood burning contributions and amounts of unapportioned mass is that levoglucosan data, a 
better tracer for wood burning than potassium, was available only at T St., and potassium was 
used at DPM. If either “other OC” or the unapportioned mass were attributed to wood burning at 
DPM, wood burning would account for 36% to 44% of the PM2.5, similar to the value at T St. 
Dust, ammonium sulfate, and primary PM2.5 from mobile sources each constituted, on average, 
less than 15% of the mass combined. SANDWICH data results were broadly similar to the 
ambient data results, with ammonium nitrate and wood burning the main contributors to PM2.5. 
For the T St. SANDWICH dataset, CMB overestimates the total PM2.5 mass by 0.37 µg/m3 on 
average; therefore the “unapportioned” source contribution, or the difference between the 
measured and calculated total mass, in Figure 7.2 is slightly negative. 

Figure 7.2 CMB apportionment of PM2.5 and SANDWICH PM2.5 at Del Paso Manor and T St. for 
all 44 wintertime samples and 12 selected high PM2.5 concentration days for data collected 

during December–February in 2009–2012. 
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Figure 7.3 Pie charts of average contribution by CMB source type for Del Paso Manor: (a) ambient data on all analysis days; (b) 
SANDWICH data on all analysis days; (c) ambient data on high PM2.5 days; and (d) SANDWICH data on high PM2.5 days. 
Del Paso Manor Ambient data SANDWICH data 

All Days 

(a)  (b)  

12 High PM2.5 
Days 

(c)  
(d)   
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Figure 7.4 Pie charts of average contribution by CMB source type for T St: (a) ambient data on all analysis days; (b) SANDWICH 
data on all analysis days; (c) ambient data on high PM2.5 days; and (d) SANDWICH data on high PM2.5 days. 
T St. Ambient data SANDWICH data 

All Days 

(a)  (b)  

12 High PM2.5 
Days 

(c)  (d)   
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The percent change in emissions from 2011 to 2024 by source category was applied to the 
average current-year concentration value for both sites to estimate future-year (2024) PM2.5 
mass, using all wintertime samples and using high ambient PM2.5 days only, for both ambient 
and SANDWICH-modified measurements. Reconciliation of measured current-year data with EI 
forecasts are presented in Tables 7.3 through 7.8. These tables also include the “safety margin” 
discussed in Chapter 9 (Section 9.7). The EI shows decrease in NOX emissions (-37%) and 
VOC emissions (-11%) and increases in mobile source PM2.5 emissions (+33%) from 2011 
levels to 2024. These source categories correspond to ambient ammonium nitrate, “other OC,” 
and mobile source PM2.5, respectively, of which the ammonium nitrate constitutes the largest 
fraction of PM2.5. The other major part of the ambient PM2.5 is wood burning (on average, 24% 
and 42% at DPM and T St., respectively), which is forecast to increase by 1%. Other source 
categories include Dust and “Other Emissions.” The Dust category includes PM2.5 dust, crustal 
material and soil. The Other Emissions category includes unaccounted mass from the CMB 
analysis because monitored species do not necessarily account for all the PM2.5 mass 
measured. 

Based on the 44 samples used here, forecasts of future-year wintertime average concentrations 
are 17.0 µg/m3 and 14.1 µg/m3 at DPM and T St., respectively, down from current-year 
averages of 18.1 µg/m3 and 15.7 µg/m3. Concentrations on high days are forecast to decrease 
from 27.8 µg/m3 to 25.4 µg/m3 at DPM and from 25.6 µg/m3 to 22.0 µg/m3 at T St. Results from 
SANDWICH data were broadly similar to results from ambient data, suggesting future average 
concentrations of 14.0 µg/m3 at DPM and 12.2 µg/m3 at T St., and high-day concentrations of 
23.6 µg/m3 at DPM and 21.1 µg/m3 at T St. 

Predictions shown in Tables 7.3, 7.5, 7.6, and 7.7 are based on high PM2.5 days used in this 
analysis, i.e., days where speciation data were available at both DPM and T St. However, the 
goal is to forecast the likely source contributions for days used in design value calculations. 
Since the fraction of PM2.5 by source category was similar across all high days here, and indeed 
similar across all days analyzed, it is reasonable to assume that this high day composition is 
similar to the composition on days used in design value calculations during the same time 
period. To that end, Tables 7.6 and 7.7 show results for a similar exercise as presented in 
Tables 7.2 through 7.5, but instead of starting with the current-year average concentrations or 
high-day concentrations, we used the 2011 design value for each site, as described in Chapter 
3. These values are 35 µg/m3 (35.2 before applying the required rounding convention) for DPM 
and 33 (33.2) µg/m3 for T St. We use the design values with one decimal place in the 
calculations then apply the rounding convention to projected 2024 design values. The 
contribution of each CMB source on high PM2.5 concentration days is taken from Figures 7.3(d) 
and 7.4(d). The design value is projected by applying the following equations: 

                                                                   

(
                                  

∑                                
)  (1) 

                                                      

                                              

                                      (2) 
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The design-value equivalent CMB source contribution in Tables 7.6 and 7.7 used the percent 
change in the corresponding emission inventory source category from 2011 to the 2024 horizon, 
similar to the process shown in Tables 7.2 through 7.5, yielding a new predicted design-value 
CMB source contribution for each site. Both equations are applied to SANDWICH data. The 
projected future design values are 31 µg/m3 (30.6 before rounding) for DPM and 29 µg/m3 
(28.5) for T St. 

7.6 Maintenance Demonstration Conclusions 
VOCs have the potential to contribute to the formation of two PM2.5 components, secondary 
organic aerosols and nitrates. Speciation analysis indicates that organic carbon represents 30-
40%, and nitrates 30-40% of filters. EPA’s 2007 assessment (72 FR 20593) and EPA’s final rule 
on the San Joaquin Valley’s 2008 PM2.5 SIP found that VOCs were not PM2.5 precursors 
requiring control. (EPA, 2011, p166-169) The San Joaquin Valley Air Pollution Control District 
updated their review and again concluded that VOC control would have an “insignificant benefit” 
as a PM2.5 precursor (SJVAPCD, 2012). VOC precursor conclusions for the Sacramento region 
are uncertain because it has not been studied as extensively; however, Sacramento’s proximity 
to, and similar air quality problems as, the San Joaquin Valley lead us to conclude that VOC 
reductions likely have an insignificantly effect on PM2.5 concentrations in Sacramento. VOCs 
were not included as PM2.5 control measures in Chapter 6 because we cannot conclude that 
they ‘led to attainment.’ 

In spite of the uncertainties about benefit, VOC reductions are included in the projection of 
future PM2.5 concentrations at DPM (Table 7.6) to reflect the reality that as ozone nonattainment 
control measures, the VOC reductions are certain to occur. The CMB analysis assumed that 
PM2.5 concentrations will reduce in a 1:1 relationship with VOC emissions reductions. Because 
this may overestimate reductions in PM2.5 concentrations, then we also analyzed projected 
PM2.5 concentration reductions in the absence of any VOC reductions (0.9 µg/m3), and 
concluded that “NOx-only” reductions would result in projected future design value at DPM of 
31.5 µg/m3, well below the NAAQS. 

The maintenance demonstration uses the method described in EPA Guidance (Calcagni, 1992) 
showing that the projected total PM2.5 and its precursor emissions in the horizon are less than 
the attainment year inventory. The NOX and VOC emissions are expected to decrease by 37 
tons/day and 12 tons/day respectively between 2011 and 2024. The projected future emissions 
of directly emitted PM2.5, SO2, and NH3 show slight increases compared to attainment year 
levels. Consequently, Chemical Mass Balance modeling was applied to confirm that the small 
future emission increases would not cause a standard violation. The modeling results show that 
the future ambient concentrations and design values are lower than the attainment year levels. 
Specifically, the design values are forecast to decrease from 2011 levels, from 35 µg/m3 to 31 
µg/m3 in 2024 at DPM and from 33 µg/m3 to 29 µg/m3 at T St. The largest reduction comes from 
the forecasted change in NOX emissions and the corresponding change in ambient ammonium 
nitrate concentrations (-37%). 

The other maintenance plan requirements; verification of continued attainment, tracking 
progress, and committing to revise the SIP, are discussed in Sections 7.7 through 7.9. In 
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summary, the air districts in the nonattainment area will continue to operate an appropriate air 
quality monitoring network to verify attainment and track progress and take corrective action if 
needed, review the assumptions and data used to demonstrate maintenance, and commit to 
prepare a subsequent maintenance plan in 2022. 
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Table 7.2 Del Paso Manor – All Days. 

Emissions (tons per year) in current year and future year, with percent change from 2011 to 2024 by aggregated source category, 
plus current- and predicted future-year ambient concentration by source category at Del Paso Manor. Ambient data are for data 
collected during November–February in 2009–2012, when both speciation and FRM PM2.5 measurements were available; all ambient 
units are µg/m3. 

Ammonium sulfate and ammonium nitrate emission inventories are from Table 4.2; Motor Vehicle emissions is from Table 4.1 and 
with the Table 9-1 MVEB replacing the on-road motor vehicle inventory; and Dust, Wood burning, Other OC, and Unaccounted mass 
are from Appendix B7. 

CMB 
Source 
Type 

EI Source 
Category 

Base-Year 
(2011) 

Emissions 

Future-Year 
(2024) 

Emissions 
% 

Change 
CMB Winter 
2009-2012 

Concentration 

CMB Winter 
2009-2012 

SANDWICH 
Concentration 

Predicted 
2024 

Concentration 

Predicted 
2024 

SANDWICH 
Concentration 

Ammonium 
sulfate SOX 2 2 0% 0.59 0.67 0.6 0.7 

Ammonium 
nitrate NOX  100 63 -37% 5.45 4.59 3.4 2.9 

Motor 
vehicles 

PM2.5 for on- 
and off-road 
mobile 
sources 

3 4 33% 1.11 1.04 1.5 1.4 

Dust PM2.5 dust, 
crustal, soil 5.26 6.00 14% 0.72 0.63 0.8 0.7 

Wood 
burning 

PM2.5 
residential 
and open 
burning 

14.10 14.20 1% 4.29 3.85 4.3 3.9 

Other OC VOC 
emissions 106.04 94.42 -11% 2.25 4.08 2.0 3.6 

Unaccounted 
mass 

Other 
emissions 3.03 3.60 19% 3.73 0.65 4.4 0.8 

Totals     18.14 15.51 17.0 14.0 
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Table 7.3. Del Paso Manor - High PM2.5 days 

Emissions (tons per year) in current year and future year, with percent change from 2011 to 2024 by aggregated source category, 
plus current- and predicted future-year ambient concentration for high concentration days by source category at Del Paso Manor. 
Ambient data are for high concentration days (N=12, concentrations greater than 18 µg/m3) during November–February in 2009–
2012, when both speciation and FRM PM2.5 measurements were available; all ambient units are µg/m3. 

Ammonium sulfate and ammonium nitrate emission inventories are from Table 4.2; Motor Vehicle emissions is from Table 4.1 and 
with the Table 9-1 MVEB replacing the on-road motor vehicle inventory; and Dust, Wood burning, Other OC, and Unaccounted mass 
are from Appendix B7. 

CMB Source 
Type 

EI Source 
Category 

Base-Year 
(2011) 

Emissions 

Future-Year 
(2024) 

Emissions 
% 

Change 
CMB Winter 
2009-2012 

Concentration 

CMB Winter 
2009-2012 

SANDWICH 
Concentration 

Predicted 
2024 

Concentration 

Predicted 
2024 

SANDWICH 
Concentration 

Ammonium 
sulfate SOX 2 2 0% 0.80 0.87 0.8 0.9 

Ammonium 
nitrate NOX  100 63 -37% 10.49 10.23 6.6 6.4 

Motor vehicles 

PM2.5 for on- 
and off-road 
mobile 
sources 

3 4 33% 1.63 1.63 2.2 2.2 

Dust PM2.5 dust, 
crustal, soil 5.26 6.00 14% 0.93 0.93 1.1 1.1 

Wood burning 

PM2.5 
residential 
and open 
burning 

14.10 14.20 1% 5.94 5.91 6.0 6.0 

Other OC VOC 
emissions 106.04 94.42 -11% 2.59 6.52 2.3 5.8 

Unaccounted 
mass 

Other 
emissions 3.03 3.60 19% 5.40 1.03 6.4 1.2 

Totals     27.77 27.12 25.4 23.6 
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Table 7.4. T Street – All Days. 

Emissions (tons per year) in current year and future year, with percent change from 2011 to 2024 by aggregated source category, 
plus current- and predicted future-year ambient concentration by source category at T St. Ambient data are for data collected during 
November–February in 2009–2012, when both speciation and FRM PM2.5 measurements were available; all ambient units are µg/m3. 

Ammonium sulfate and ammonium nitrate emission inventories are from Table 4.2; Motor Vehicle emissions is from Table 4.1 and 
with the Table 9-1 MVEB replacing the on-road motor vehicle inventory; and Dust, Wood burning, Other OC, and Unaccounted mass 
are from Appendix B7. 

CMB Source 
Type 

EI Source 
Category 

Base-Year 
(2011) 

Emissions 

Future-Year 
(2024) 

Emissions 
% 

Change 
CMB Winter 
2009-2012 

Concentration 

CMB Winter 
2009-2012 

SANDWICH 
Concentration 

Predicted 
2024 

Concentration 

Predicted 
2024 

SANDWICH 
Concentration 

Ammonium 
sulfate SOX 2 2 0% 0.57 0.84 0.6 0.8 

Ammonium 
nitrate NOX 100 63 -37% 6.17 4.89 3.9 3.1 

Motor vehicles 

PM2.5 for on- 
and off-road 
mobile 
sources 

3 4 33% 1.11 1.03 1.5 1.4 

Dust PM2.5 dust, 
crustal, soil 5.26 6.00 14% 0.70 0.67 0.8 0.8 

Wood burning 

PM2.5 
residential 
and open 
burning 

14.10 14.20 1% 6.57 6.08 6.6 6.1 

Other OC VOC 
emissions 106.04 94.42 -11% n/a n/a 0.0 0.0 

Unaccounted 
mass 

Other 
emissions 3.03 3.60 19% 0.56 -0.12 0.7 0.0 

Totals     15.66 13.51 14.1 12.2 
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Table 7.5. T Street – High PM2.5 Days 

Emissions (tons per year) in current year and future year, with percent change from 2011 to 2024 by aggregated source category, 
plus current- and predicted future-year ambient concentration for high concentration days by source category at T St. Ambient data 
are for high concentration days (N=12, concentrations greater than 18 µg/m3) during November–February in 2009–2012, when both 
speciation and FRM PM2.5 measurements were available; all ambient units are µg/m3. 

Ammonium sulfate and ammonium nitrate emission inventories are from Table 4.2; Motor Vehicle emissions is from Table 4.1 and 
with the Table 9-1 MVEB replacing the on-road motor vehicle inventory; and Dust, Wood burning, Other OC, and Unaccounted mass 
are from Appendix B7. 

CMB Source 
Type 

EI Source 
Category 

Base-Year 
(2011) 

Emissions 

Future-
Year 

(2024) 
Emissions 

% 
Change 

CMB Winter 
2009-2012 

Concentration 

CMB Winter 
2009-2012 

SANDWICH 
Concentration 

Predicted 
2024 

Concentration 

Predicted 2024 
SANDWICH 

Concentration 

Ammonium 
sulfate SOX 2 2 0% 0.93 1.04 0.9 1.0 

Ammonium 
nitrate NOX 100 63 -37% 11.47 11.07 7.2 7.0 

Motor vehicles 

PM2.5 for on- 
and off-road 
mobile 
sources 

3 4 33% 1.10 1.17 1.5 1.6 

Dust PM2.5 dust, 
crustal, soil 5.26 6.00 14% 1.06 1.05 1.2 1.2 

Wood burning 

PM2.5 
residential 
and open 
burning 

14.10 14.20 1% 10.36 10.23 10.4 10.3 

Other OC VOC 
emissions 106.04 94.42 -11% n/a n/a 0.0 0.0 

Unaccounted 
mass 

Other 
emissions 3.03 3.60 19% 0.67 -0.61 0.8 0.0 

Totals     25.58 24.56 22.0 21.1 
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Table 7.6 Del Paso Manor – High PM2.5 Days with Design Value 

For Del Paso Manor, 2011 and 2024 emissions by source category, the percent change in emissions between 2011 and 2024, the 
fraction of PM2.5 by source category on high PM2.5 concentration days during winter 2009–2012 from the CMB analysis – SANDWICH 
data, the calculated concentration by source category for the 2011 design value concentration of 35.2 µg/m3, and the predicted 2024 
design value. The predicted 2024 design value concentrations = (2011 design value concentration) + (2011 design value 
concentration × % change in emissions). 

Additionally, SMAQMD performed calculations based on a conservative ratio assumption from Pun 2009 study, 1:0.6, which also 
showed the region will continue to maintenance of the standard. The predicted ammonium nitrate concentration will be 8.3 and the 
total 2024 designed value concentration will be 31.8. 

Ammonium sulfate and ammonium nitrate emission inventories are from Table 4.2; Motor Vehicle emissions is from Table 4.1 and 
with the Table 9-1 MVEB replacing the on-road motor vehicle inventory; and Dust, Wood burning, Other OC, and Unaccounted mass 
are from Appendix B7. 

CMB Source 
Type 

EI Source 
Category 

Base-Year 
Emissions 

2024 
Emissions 

% 
Change 

CMB Winter 
2009-2012 

SANDWICH 
Concentration  

Concentration 
Based on 

Fraction of 
Total and 

Design Value 

Predicted 
2024 Design 

Value 
Concentration 

Ammonium 
sulfate SOX 2 2 0% 3.2% 1.1 1.1 

Ammonium 
nitrate NOX  100 63 -37% 37.7% 13.3 8.4 

Motor vehicles 
PM2.5 for on- and 
off-road mobile 
sources 

3 4 33% 6.0% 2.1 2.8 

Dust PM2.5 dust, 
crustal, soil 5.26 6.00 14% 3.4% 1.2 1.4 

Wood burning PM2.5 residential 
and open burning 14.10 14.20 1% 21.8% 7.7 7.8 

Other OC VOC emissions 106.04 94.42 -11% 24.1% 8.5 7.6 
Unaccounted 
mass Other emissions 3.03 3.60 19% 3.8% 1.3 1.5 

Totals       35.2 30.6 
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Table 7.7 T-St - High PM2.5 Days with Design Value 

For T St, 2011 and year 2024 emissions by source category, the percent change in emissions between 2011 and 2024, the fraction 
of PM2.5 by source category on high PM2.5 concentration days during winter 2009–2012 from the CMB analysis – SANDWICH data, 
the calculated concentration by source category for the 2011 design value concentration of 33.2 µg/m3, and the predicted 2024 
design value. The predicted 2024 design value concentrations = (2011 design value concentration) + (2011 design value 
concentration × % change in emissions). 

Additionally, SMAQMD performed calculations based on a conservative ratio assumption from Pun 2009 study, 1:0.6, which also 
showed the region will continue to maintenance of the standard. The predicted ammonium nitrate concentration will be 11.6 and the 
total 2024 designed value concentration will be 30.4. 

Ammonium sulfate and ammonium nitrate emission inventories are from Table 4.2; Motor Vehicle emissions is from Table 4.1 and 
with the Table 9-1 MVEB replacing the on-road motor vehicle inventory; and Dust, Wood burning, Other OC, and Unaccounted mass 
are from Appendix B7. 

CMB Source 
Type 

EI Source 
Category 

Base-Year 
Emissions 

2024 
Emissions 

% 
Change 

CMB Winter 
2009-2012 

SANDWICH 
Concentration  

Concentration 
Based on 

Fraction of 
Total and 

Design Value 

Predicted 
2024 Design 

Value 
Concentration 

Ammonium 
sulfate SOX 2 2 0% 4.2% 1.4 1.4 

Ammonium 
nitrate NOX  100 63 -37% 45.1% 15.0 9.5 

Motor vehicles 
PM2.5 for on- and 
off-road mobile 
sources 

3 4 33% 4.8% 1.6 2.1 

Dust PM2.5 dust, 
crustal, soil 5.26 6.00 14% 4.2% 1.4 1.6 

Wood burning PM2.5 residential 
and open burning 14.10 14.20 1% 41.7% 13.8 13.9 

Other OC VOC emissions 106.04 94.42 -11% 0.0% 0.0 0.0 
Unaccounted 
mass Other emissions 3.03 3.60 19% 0.0% 0.0 0.0 

Totals      33.2 28.5 
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7.7 Future Monitoring Network 
Federal Regulations state that once an area has been re-designated, the area should continue 
to operate an appropriate air quality monitoring network, in accordance with 40 CFR Part 58, to 
verify the attainment status of the area. The maintenance plan should contain provisions for 
continued operation of air quality monitors that will provide such verification. 

As mentioned in Chapter 3 of this plan, there are two types of PM2.5 monitors currently used in 
the monitoring network: 1) the Federal Reference Method (FRM) filter-based mass samplers, 
and 2) the beta attenuation monitors (BAMs). 

The Air Districts will assure the on-going quality of the measured data by performing the 
operational procedures for data collection, including routine calibrations, pre-run and post-run 
test procedures, and routine service checks. An annual review of the entire air quality 
monitoring network is required by federal regulations as a means to determine if the network is 
effectively meeting the objectives of the monitoring program. If relocation or a closure is 
recommended in the annual network review, reports will be submitted to EPA and CARB to 
document compliance with siting criteria. The data collection procedures already in place, in 
conjunction with the annual review program, will ensure that the future PM2.5 ambient monitoring 
network in the SFNA meets or exceeds the minimum monitoring requirements and that those 
ambient PM2.5 concentrations are monitored appropriately to verify the attainment status of the 
area. The air districts will continue to operate an appropriate PM2.5 ambient monitoring network 
in the Sacramento region to track maintenance of the PM2.5 standard and monitor the indicator 
for triggering the maintenance contingency plan. 

7.8 Verification and Tracking the Maintenance Demonstration 
EPA guidance states that the maintenance plan submittal should indicate how the progress of 
the maintenance plan would be tracked. “This is necessary due to the fact that the emission 
projections made for the maintenance demonstration depend on assumptions of point and area 
source growth” (Calcagni, 1992). Options for tracking the progress of the maintenance 
demonstration would be periodically (typically every 3 years) review and update the emissions 
inventory, if needed, and reevaluate the assumptions and inputs used in the demonstration. The 
indicators for triggering contingency measures (specified in Chapter 8) will be monitored as well. 
The air districts will review the assumptions and data for the PM2.5 maintenance demonstration 
in 2017 (3 year after re-designation) to fulfill the verification and tracking requirements. 

7.9 Subsequent Maintenance Plan 
Two years prior to the end of the maintenance planning period, CAA Section 175A(b) specifies 
that a subsequent maintenance plan is required. This subsequent plan must provide for 
maintenance of the NAAQS for 10 more years after expiration of the first 10-year maintenance 
period. Therefore, the air districts in the nonattainment area will prepare and submit another 
maintenance plan in 2022 to demonstrate continued maintenance of the PM2.5 standard through 
2034. 
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8 Maintenance Contingency Plan 
This chapter describes the federal requirements for a PM2.5 maintenance contingency plan and 
discusses the proposed contingency plan for the Sacramento PM2.5 area once the area is re-
designated as attainment. 

8.1 Introduction to Maintenance Contingency Plan 
This contingency plan includes indicators used to evaluate PM2.5 concentrations and take 
actions to evaluate and implement, if needed, measures to reduce emissions and maintain the 
2006 PM2.5 24-hour NAAQS. 

8.2 Contingency Plan Requirements 
Section 175A (d) of the Clean Air Act requires a maintenance plan to: 

 contain contingency provisions, as necessary, to promptly correct any violation of the 
standard that occurs after re-designation of the area as an attainment area. 

The contingency plan must identify specific indicators or triggers which will be used to determine 
when the contingency measures need to be implemented (Calcagni, 1992, p.12). A contingency 
plan is considered to be an enforceable part of the SIP and should ensure that the contingency 
measures are adopted expediently once they are triggered. In addition, Section 175A(d) of the 
Clean Air Act specifies that the failure of any re-designated area to maintain the national 
ambient air quality standard is a concern but will not result in a requirement for a SIP revision 
unless EPA, in its discretion, requires such submittal. The contingency plan should identify a 
schedule and procedures for selection and adoption of the corrective measures (Calcagni, 1992, 
p.12). 

8.3 Maintenance Contingency Plan 
This contingency plan identifies specific indicators or triggers that will be used to determine 
when the contingency measures need to be implemented. The contingency measures will be 
implemented if any site in the Sacramento Maintenance area has a PM2.5 concentration, 
recorded with an FRM, FEM, or ARM, where the 3 year average of the 98th percentile is greater 
than 35μg/m3 and is not due to a natural or exceptional event. 

After verification of a monitoring violation of the PM2.5 NAAQS, which includes sufficient time for 
sample weighing and processing, the following steps will be implemented. 

1. First, the air district will examine the event and determine if the violation was a 
natural or exceptional event in accordance with EPA requirements. If so, the data will 
be flagged, and the air district or CARB will proceed with preparing and submitting 
the necessary documentation for a natural or exceptional event, as required by 
EPA’s “Treatment of Data Influenced by Exceptional Events” Rule (72 FR 13560). 
The flagged data would not be considered to trigger the maintenance contingency 
plan. 

2. Second, if EPA rejects an exceptional event request or the event does not qualify as 
a natural or exceptional event, the air district would then analyze the event to 
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determine its possible causes. Any applicable emission reductions from already 
adopted rules that have not yet been implemented will be evaluated to determine if 
these new emissions reductions would be sufficient to prevent future violations. 
These already adopted controls could include control measures adopted as part of 
the most recent 8-hour ozone attainment plan, State or local nitrogen oxides (NOX), 
sulfur oxides (SOX), and PM2.5 measures adopted outside the Sacramento area, if 
they could prevent future violations. 

3. Third, if the additional emission reductions from already adopted rules are 
insufficient, the air district would proceed with selecting control measures for 
adoption and implementation to realize sufficient reductions to avoid future PM2.5 
violations. 

Details of the potential rules will be developed when the contingency plan is activated. This 
process will allow sufficient time for public review of new control measures and will be adopted 
at a public hearing. When needed, new rules will be adopted and submitted to EPA within 18 
months. Collectively, the three steps will be completed within 24 months after a violation of the 
PM2.5 is certified. 

8.4 Contingency Plan Conclusions 
The proposed contingency plan is expected to ensure prompt correction of any violation of the 
PM2.5 NAAQS that occurs after re-designation and provide continued maintenance of the 
standard. The plan identifies indicators and specific procedures/steps to determine if the 
contingency plan should be activated and corrective actions taken to return the area to 
attainment. 
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9 Transportation Conformity Budgets 
This chapter describes the federal requirements for transportation conformity and proposed new 
motor vehicle emissions budgets (MVEB) for the Sacramento PM2.5 Nonattainment Area. 
Transportation conformity deals with highway and transit projects. The Clean Air Act (CAA) 
requires that federal actions be consistent with the air quality goals of a region. 

9.1 Introduction to Transportation Conformity 
Transportation conformity is the federal regulatory procedure for linking and coordinating the 
transportation and air quality planning processes. In accordance with the 1990 CAA 
Amendments, conformity requirements are intended to ensure that transportation activities do 
not interfere with air quality progress. The quantification and comparison of on-road motor 
vehicle emissions is the method for determining transportation conformity between air quality 
and transportation planning. MVEBs are established in air quality plans using motor vehicle 
related emissions information from the California Air Resources Board (CARB) and 
transportation activity data provided by the metropolitan transportation organization (MPO). The 
MPOs with jurisdiction over the area, which includes the Sacramento PM2.5 nonattainment area, 
are the Sacramento Area Council of Governments (SACOG) and the Bay Area Metropolitan 
Transportation Commission (MTC). 

Currently, the Sacramento Region has no federally approved budget for PM2.5. In the interim, 
federal regulations allow MPOs to use a “build vs. no build” test to determine transportation 
conformity for the region’s transportation plans and programs for PM2.5 (40 CFR 93.119). If the 
proposed MVEBs are determined to be adequate by the United States Environmental Protection 
Agency (EPA), future transportation plans will need to conform to these MVEBs in any future 
transportation plan amendment and updates. The MPOs must ensure that the aggregate 
transportation emissions in the Sacramento Region (including, but not limited to, vehicle 
emissions, dust from paved and unpaved roads and road construction), rounded up to the 
nearest integer, do not exceed these levels when approving new metropolitan transportation 
plans and transportation improvement programs, even if the mix of projects changes or growth 
increases. Following EPA action, these new NOX and PM2.5 MVEBs will remain in effect until 
other budgets are proposed and approved by EPA. 

9.2 Transportation Conformity Requirements 
CAA Section 176 specifies that transportation plans, programs, and projects cannot cause new 
air quality violations, worsen existing violations, or delay timely attainment of a national ambient 
air quality standards (NAAQS) (42 USC 7506). To implement this requirement, EPA adopted the 
Transportation Conformity Rule (40 CFR 93). This Rule: 

 Establishes criteria and procedures for determining whether long range metropolitan 
transportation plans (MTPs), short range metropolitan transportation improvement 
programs (MTIPs), and projects conform to the SIP. 

 Ensures that transportation plans and projects are consistent with the applicable SIP, 
such that associated transportation emissions are less than or equal to motor vehicle 
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emissions budgets established for demonstrating reasonable further progress, 
attainment or maintenance of health-based air quality standards. 

 Ensures that transportation plans, programs, and other individual projects do not 
cause new air quality violations, exacerbate existing ones, or delay attainment of air 
quality standards. 

9.3 PM2.5 MVEB Pollutants 
The transportation conformity rule requires an MVEB for PM2.5 and nitrogen oxides (NOX) as a 
PM2.5 precursor pollutant37. Chapter 7, Section 7.4 discusses the results of Chemical Mass 
Balance (CMB) modeling which shows NOX being a major precursor for PM2.5. The CMB 
modeling also concluded that Volatile Organic Compounds (VOC) and ammonia (NH3) are not 
appropriate to control, and sulfur oxides (SOX) is not a significant contributor to the Sacramento 
PM2.5 Non-attainment Area problem38. As a result, MVEBs need only be established for PM2.5 
and NOX. 

9.4 Emissions Sources 
Motor vehicle emissions included in the MVEB are tailpipe emissions, brake wear, and tire wear, 
and must include re-entrained paved and unpaved road dust, and highway and transit 
construction dust if they are significant contributors.39 The Maintenance Demonstration (Chapter 
7, Section 7.4) shows that dust (which includes paved and unpaved road dust, highway and 
transit construction dust) do not represent a significant portion of the PM2.5 ambient 
concentrations and therefore are not included in the MVEB. 

9.5 Criteria for approval 
Several criteria must be satisfied for EPA to find the MVEB to be adequate for transportation 
conformity purposes.40 These criteria include:  

i. The maintenance plan is endorsed by the Governor’s designee and was subjected to a 
State public hearing; 

ii. Before the maintenance plan was submitted to EPA, consultation among federal, State, 
and local agencies occurred; full implementation plan documentation was provided to 
EPA; and EPA’s stated concerns, if any, were addressed; 

iii. The MVEB is clearly identified and precisely quantified; 
iv. The MVEB, when considered together with all other emissions sources, is consistent 

with applicable requirements for maintenance; 
v. The MVEB is consistent with and clearly related to the emissions inventory and the 

submitted maintenance plan. 

This MVEB and the maintenance plan will be reviewed and adopted by all the air districts’ 
Boards of Directors in the Sacramento PM2.5 Nonattainment Area during public hearings, and 
                                                
37  40 CFR 93.102(b)(2)(iv) 
38  Chapter 7.4. Maintenance Demonstration Analysis – Chemical Mass Balance Analysis. 
39  40 CFR 93.102(b)(3) and 40 CFR 93.122(f) 
40  40 CFR 93.118(e)(4)(i-v) 
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subsequently will be submitted to CARB for adoption as a revision to the California State 
Implementation Plan. As required by 40 CFR 93.105, the regional air districts consulted with 
metropolitan planning organizations, state agencies, Department of Transportation and the U.S. 
Environmental Protection Agency during the development of the MVEBs proposed in the 
Maintenance Plan. On March 20, 2013, a meeting of SACOG’s Regional Planning Partnership 
(RPP) was held to review the MVEBs. By consensus vote, members of the RPP approved that 
the proposed MVEBs be included in the Plan. The proposed budgets were also presented to the 
Land Use and Natural Resources Committee of the SACOG Board on April 4, 2013. The 
MVEBs listed on Table 9-1 are consistent with the baseline on-road motor vehicle emissions in 
Chapter 4 (Emissions Inventory) and incorporate baseline adjustments not included in 
EMFAC2011 and a nominal “safety margin.”  

9.6 SACOG’s MTP and Latest Planning Assumptions 
The latest planning assumptions were used to establish the MVEB41. Current and forecasted 
vehicle miles traveled (VMT) are from SACOG-supplied activity data based on transportation 
modeling conducted during development of SACOG’s most recent Metropolitan Transportation 
Plan and Sustainable Communities Strategy 2035 (MTP/SCS 2035)(SACOG, 2012a) update. In 
addition, the vehicle activity levels for the eastern part of Solano County in the Sacramento 
PM2.5 nonattainment area are based on data obtained by SACOG from the Bay Area 
Metropolitan Transportation Commission, which is the MPO responsible for the eastern portion 
of Solano County. 

The SACOG long range MTP for the Sacramento region forecasts land use development and 
vehicle activity through 2035 using the most recent planning assumptions and an activity-based 
travel model. The new MTP/SCS 2035 will reflect development patterns consistent with 
SACOG’s “Blueprint” initiative program (SACOG, 2012a), which defines a growth scenario 
through 2050. The Blueprint emphasizes higher population densities, preservation of open 
space, and reductions in vehicle miles traveled. 

In order to estimate future traffic volumes in the Sacramento region SACOG used its SACSIM42 
travel demand model, which incorporates data on population, employment, and the 
transportation system. Using the SACSIM model, SACOG forecasts that the increase in VMT in 
the Sacramento region will be slower than the overall increase in population through 2035. 
(SACOG, 2011) 

9.7 Proposed Motor Vehicle Emission Budgets 
The Center for Continuing Study of the California Economy (CCSCE) developed the growth 
projections for SACOG, which included projections for future employment, population, and 
household growth at the regional scale. The CCSCE estimated 34% growth in numbers of jobs, 
39% increase in population, and 35% increase in number of households from 2008 to 2035 for 
the Sacramento region. These factors are applied to the MTP/SCS 2035 and generate the 

                                                
41  As required by 40 CFR 93.110(a) 
42  SACSIM is the abbreviation of “Sacramento Activity-Based Travel Simulation Model.” 
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forecasted activity and VMT for the Sacramento PM2.5 Nonattainment Area (Chapter 3 of 
SACOG, 2011). 

Once VMT for future years have been estimated with a travel demand model, mobile-source 
emissions are calculated using the CARB’s motor vehicle emissions model, called EMFAC. The 
current version of the EMFAC model is referred to as EMFAC 2011 (CARB, 2011). EMFAC 
incorporates vehicle populations and emission factors for various vehicle types. Vehicle 
emissions for a given year are generated using VMT estimates supplied by SACOG. The 
proposed PM2.5 MVEB for the Sacramento Region were supplied by CARB (Taylor, 2012). 

The Transportation Conformity Regulation (40 CFR Part 93, §93.124) allows an area to 
increase the MVEB in its implementation or maintenance plan provided the area can 
demonstrate compliance with applicable milestone, attainment, or maintenance requirements 
with the higher motor vehicle emissions budget. The plan must explicitly state that this additional 
amount is available to the MPO (i.e. SACOG) and Department of Transportation (DOT) in the 
emissions budget for conformity purposes. 

The MVEB incorporate a ”safety margin,” which includes an additional 1.88 tons per day of NOX 
and 0.09 tons per day of direct PM2.5 in 2017 and 2.10 tons per day of NOX and 0.36 tons per 
day of direct PM2.5 in 2024. 

The additional increase in NOX and PM2.5 emissions are accounted for in the maintenance 
demonstration emission forecasts and the maintenance demonstration analysis using the 
chemical mass balance receptor modeling discussed in Chapter 7. 

Table 9-1 shows the proposed MVEB for PM2.5 and NOX for the Sacramento PM2.5 
Nonattainment Area for an interim year (2017) and the maintenance year (2024). The numbers 
are rounded up to the nearest integer. Future transportation plans must show that regional 
motor vehicle emissions will be less than the budgets shown in order to demonstrate conformity. 

Table 9-1: Proposed Motor Vehicle Emissions Budgets for Maintenance of PM2.5 NAAQS 

Sacramento PM2.5 Nonattainment Area (tons per day) 
2017 2024 

NOX PM2.5 NOX PM2.5 

Baseline On-Road emission from EMFAC2011 37.62 1.78 23.32 1.82 

Adjustment to Baseline -0.55 -0.05 -1.21 -0.16 

Net Inventory 37.07 1.73 22.11 1.66 

Safety Margin 1.88 0.09 2.10 0.36 

Total 38.95 1.82 24.21 2.02 

Conformity Budget* 39 2 25 3 

 * Budgets established by rounding emissions to the next highest integer. 

9.8 References 
CARB, Mobile Source Emission Inventory, CA: California Air Resources Board, Sacramento CA 

[2011.] Web February 21, 2011 < http://www.arb.ca.gov/msei/msei.htm> 
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10 General Conformity 
This chapter summarizes basic general conformity requirements and emission criteria for 
demonstrating general conformity. 

10.1 Introduction to General Conformity 
Clean Air Act (CAA) Section 176(c) contains requirements for the federal regulatory process 
known as Conformity. Conformity requires that actions taken by federal agencies, including 
actions43 receiving federal funding, be consistent with air quality implementation and 
maintenance plans. Transportation plans, programs, and projects are covered under the 
provisions of the Federal Transportation Conformity rule (See Chapter 8 - Transportation 
Conformity). The United States Environmental Protection Agency (EPA) established a separate 
rule for all other federal actions referred to as General Conformity. 

10.2 General Conformity Requirements 
EPA revised the General Conformity regulations in 2010 (75 FR 17254). Federal regulations 
require that federal agencies use the emission inventory from an approved SIP’s attainment or 
maintenance plan to support a conformity determination. Chapter 4 establishes an emission 
inventory for general conformity purposes. 

Federal agencies typically implement General Conformity requirements by preparing an 
applicability analysis that is used to support a draft and final conformity determination, which is 
subject to agency consultation and public review. 

10.3 Applicability analysis 
Only actions that produce emissions in designated nonattainment and maintenance areas are 
subject to the general conformity provisions. Federal agency actions in a nonattainment or 
maintenance area are exempted from the conformity requirement if their emissions are below 
the de minimis threshold. The PM2.5 de minimis thresholds44 for maintenance areas are listed in 
Table 10.1 below. 

Table 10.1 de minimis threshold for PM2.5 Maintenance Area 
Pollutants or Precursors de minimis threshold (tons per year) 

PM2.5 100 
Sulfur dioxide (SO2), 100 
nitrogen oxides (NOX) 100 
Volatile Organic Compounds (VOC) 100 
Ammonia (NH3) 100 

                                                
43  Federal actions are defined as any activity engaged in by a department, agency, or instrumentality of 

the Federal government, or any activity that they support, fund, license, permit, or approve, other than 
activities related to transportation plans, programs, and projects that are applicable to transportation 
conformity requirements. (40 CFR 93.152) 

44  40 CFR 93.153(b)(2) 
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Federal agencies may also publish lists of actions that are “presumed to conform”.45 A federal 
activity on a presumed to conform list is assumed to have emissions that will not exceed the de 
minimis threshold. One type of action that is presumed to conform46 is a specified prescribed 
fire. 

10.4 Conformity Determination 
If a federal action cannot be shown to be below applicable de minimus levels or presumed to 
conform, a conformity determination is required. The federal agency responsible for the project 
must demonstrate that the action does not: 

 cause or contribute to any new violations of a federal standard; or 
 increase the frequency or severity of any existing violation of a standard. 

 

In order to make this demonstration, the agency must show that the total direct and indirect 
emissions associated with the action will not exceed the emissions budget in the appropriate air 
quality plan. Typically, this demonstration is made in cooperation with the state or local air 
district. If emissions from the action cannot be shown to be consistent with the emissions 
budget, the agency must reduce fully offset the total direct and indirect emissions. The 
emissions shown in the inventory (Chapter 4) represents the emission budget for this plan. 

Direct emissions of a criteria pollutant or its precursors47 are emissions that are caused or 
created by the federal action, and occur at the same time and place as the action. Indirect 
emissions are reasonably foreseeable emissions that are further removed from the federal 
action in time and/or distance, and can be practicably controlled by the federal agency due to a 
continuing program responsibility (40 CFR 93.152). 

10.5 Types of Federal Actions Subject to General Conformity Requirements 
Examples of general federal actions that may require a conformity determination include, but 
are not limited to, the following: leasing of federal land, private construction on federal land, 
reuse of military bases, airport construction and expansions, and construction of federal office 
buildings. 

10.6 References 
EPA. Revisions to the General Conformity Regulations. Federal Register. Volume 75, April 5, 

2010, p.17254-17279. 

EPA. 40 CFR 93.152, Reference: Definitions. 

EPA. 40 CFR 93.153. Reference: Applicability 

                                                
45  40 CFR 93.153(f) 
46  40 CFR 93.153(i) 
47  Precursors for PM2.5 in the Sacramento PM2.5 Nonattainment Area include NOX pollutants (40 CFR 

93.153). 
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11 Re-designation Request 
This section documents that all requirements for re-designation to attainment of the 24-hour 
PM2.5 standard have been addressed, including a demonstration that future transportation 
planning actions meet transportation conformity requirements. It also demonstrates that the 
nonattainment area has achieved the PM2.5 standard as a result of permanent and enforceable 
measures. 

11.1 Introduction to Criteria for Re-designation 
The Sacramento Metropolitan Air Quality Management District, El Dorado County Air Quality 
Management District, Placer County Air Pollution Control District, and Yolo-Solano Air Quality 
Management District are requesting that the United States Environmental Protection Agency 
(EPA) re-designate the Sacramento PM2.5 Nonattainment Area to attainment for the 2006 24-
hour PM2.5 National Ambient Air Quality Standard (NAAQS). The Air Districts have met the 
criteria for the EPA Administrator tore-designate as outlined in the Federal Clean Air Act (CAA) 
Section 107(d)(3)(E). 

The EPA Administrator may not re-designate a nonattainment area (or portion thereof) to 
attainment unless the: 

 Administrator determines that the area has attained the NAAQS; 
 Administrator has fully approved the applicable implementation plan for the area 

under CAA Section 110(k); 
 Administrator determines that the improvement in air quality is due to permanent 

and enforceable reductions in emissions resulting from implementation of the 
applicable implementation plan and applicable federal air pollution control 
regulations and other permanent and enforceable reductions; 

 Administrator has fully approved a maintenance plan for the area as meeting the 
requirements of CAA Section 175A; and 

 State containing such area has met all requirements applicable to the area under 
CAA Section 110 and Part D. 

Table 11.1 includes the compliance statements for each of the above re-designation criteria. 
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Table 11.1 Compliance with CAA Section 107(d)(3)(E) Criteria for Re-designation to Attainment 

Criterion Compliance 
Attainment of the PM2.5 
NAAQS 

Section 11.2 contains a summary discussion of the 24-hour 
PM2.5 air quality data used to demonstrate attainment of the 
NAAQS. A more detailed discussion of air quality data, trend 
analyses and the monitoring network is documented in Chapter 
3. 

State Implementation 
Plan (SIP) Approval under 
CAA Section 110(k) 

Section 11.3 summarizes the PM2.5 Implementation Plan 
elements discussed in Chapter 2, Sections 2.4 to 2.7. Chapter 3 
describes the PM2.5 air quality monitoring network; Chapter 4 
documents the emissions inventory; and Chapter 6 discusses 
the permit program. 

Permanent and 
Enforceable Improvement 
in Air Quality 

Section 11.4 of this chapter demonstrates that the Sacramento 
PM2.5 Nonattainment Area’s improvement in PM2.5 air quality was 
due to permanent and enforceable emissions reductions. 
Chapter 6 discusses air district and CARB rules and regulations 
that collectively resulted in attainment. Chapter 4 shows long 
term trends demonstration that emissions will continue to 
decrease even though the region’s population and vehicle miles 
traveled are projected to increase. 

Fully Approved 
Maintenance Plan 

In accordance with CAA Section 175A, the PM2.5 Maintenance 
Plan is included and submitted as part of this Plan with the 
request for re-designation. Section 11.6 summarizes information 
contained in Chapters 7 and 8 and includes the necessary 
elements to satisfy the requirements of the attainment inventory, 
maintenance demonstration, monitoring network, verification of 
continued attainment, and contingency plan requirements. EPA 
approval of this PM2.5 Implementation/Maintenance Plan and the 
Motor Vehicle Emission Budgets (MVEB)(Chapter 9), would 
satisfy CAA Section 110 and Part D requirements. 

CAA §110 and Part D 
Requirements 

Chapter 2 discusses the public noticing procedures and other 
CAA Section 110 and Part D requirements (Section 11.7). 

11.2 Attainment of the PM2.5 NAAQS 
The first condition for re-designation is to show that the Sacramento Federal Nonattainment 
Area has attained the 2006 24-hour PM2.5 NAAQS (CAA Section 107(d)(3)(E)(i)). The 
Sacramento region is in attainment for the annual PM2.5 standard. There are currently ten 
monitors which collect ambient PM2.5 air quality data in the Sacramento Nonattainment Area. 
The 2009-2012 PM2.5 data were quality-assured and certified by the California Air Resources 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 

  Re-designation Request 
  Page 11-3 

Board (CARB)48. Table 11.2 includes a summary of PM2.5 air quality data for the Sacramento 
region’s monitoring sites for the three attainment years, 2009-2012. The PM2.5 design value, 
which determines whether an area is in attainment, is derived from this data. To attain the 24-
hour PM2.5 NAAQS, each monitoring site must have a design value at or below 35µg/m3. A 
design value is calculated by averaging the 98th percentile concentration for three consecutive 
years of complete data. The highest three-year average of the 98th percentile concentration was 
35µg/m3, recorded at the Del Paso Manor and the Department of Health monitoring sites. Based 
on the data for 2009-2011, the region has attained the 2006 24-hour PM2.5 NAAQS. The air 
quality monitoring data shows that the design value for the Sacramento Nonattainment Area has 
decreased from 60µg/m3 in 2002 to 35µg/m3 in 2011 (see also Chapter 3, Section 3.3). The 
region continued to attain in 2012 with a design value of 31 µg/m3. EPA approved a clean data 
finding request for the Sacramento PM2.5 Nonattainment Area (78 FR 42018) effective August 
14, 2013. Table 11.2 summarizes the air quality data for all monitoring sites with Federal 
Reference Method or Federal Equivalent Method monitors. Chapter 3 includes a detailed 
discussion of the adequacy of the PM2.5 monitoring network and provides the certified air quality 
data used to document attainment of the PM2.5 NAAQS. 

Table 11.2 Summary of PM2.5 Air Quality Data – Sacramento region 2009-2012 

Monitoring Station 
Annual 98th Percentile Design Value* 

2009 2010 2011 2012 2011 2012 
Roseville – Sunrise Blvd. 21.3 20.3 23.0 14.9 22 19 

Sacramento – Del Paso Manor 38.7 27.0 39.8 27.1 35 31 
Sacramento – T Street 27.2 27.3 45.1 20.5 33 31 

Sacramento – Health Department 34.9 26.5 44.8 20.5 35 31 
Woodland – Gibson Road 27.4 18.6 25.8 14.2 24 20 

Region’s Peak Value 38.7 27.3 45.1 27.1 35 31 
* 2011 design value is calculated from the 98th percentile of years 2009-2011; 2012 design value is 
calculated from years 2010-2012. 

11.3 State Implementation Plan (SIP) Approval 
CAA Section 107(d)(3)(E) (ii) requires, and EPA guidance (Calcagni, 1992) states, that “The SIP 
for the area must be fully approved under CAA Section 110(k) and must satisfy all requirements 
that apply to the area” before re-designation to attainment is approved. The guidance noted that 
“approval action on SIP elements and the re-designation request may occur simultaneously.” 
This Plan contains the additional required SIP elements, including a maintenance plan. The 
required SIP elements are summarized in Table 11.4 below. 

The guidance also states that “An area cannot be re-designated if a required element of its plan 
is subject of disapproval; …; or partial, conditional, or limited approval.” There have been no 
previous disapprovals, partial, conditional, or limited approvals of required elements of the PM2.5 
State Implementation Plan for the Sacramento Region. 

                                                
48  On May 19, 2010, April 28, 2011, May 9, 2012, and May 16, 2013 CARB certified and submitted the air quality 

data to EPA AQS as complete and quality assured. 
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11.4 Permanent and Enforceable Improvement in Air Quality 
CAA Section 107(d)(3)(E)(iii) and EPA re-designation guidance (Calcagni, 1992) specifies that 
“The State must be able to reasonably attribute the improvement in air quality to emission 
reductions which are permanent and enforceable.”  

Local Air Districts in the Sacramento PM2.5 Nonattainment Area and the California Air 
Resources Board have adopted 17 control measures to reduce PM2.5 and its precursors since 
the implementation of the 2006 PM2.5 standards. These measures listed in Table 11.3 include 
local and statewide PM2.5 and NOX rules. The measures regulate PM2.5 and its precursors and 
significantly reduce ambient PM2.5 concentrations. Figure 11.1a and Figure 11.1b show the 
historical and projected PM2.5 and NOX emissions for the Sacramento region. In addition, 
various statewide mobile measures have lowered NOX emissions. These emission reductions 
are the result of permanent and enforceable measures that led to attainment of the PM2.5 
standards in the Sacramento region. See Chapter 6 for additional details on the control 
measures. 

Table 11.3 PM2.5 and NOX Control Measures Adopted in the Sacramento Region Since 2006  

Rule Title Agency Adoption Date 

Rule 417: Wood Burning Appliances SMAQMD 10/26/2006 

Rule 421: Mandatory Episodic Curtailment of Wood and Other Solid 
Fuel Burning SMAQMD 10/25/2007 

Rule 411: Boilers, Process Heaters, and Steam Generators SMAQMD 08/23/2007 

Rule 414: Water Heaters, Boilers, Process Heaters < 1 million BTU/hr SMAQMD 03/25/2010 

Rule 233: Biomass Boilers PCAPCD 12/10/2009 

Rule 301: Non-Agricultural Burning Smoke Management PCAPCD 02/09/2012 

Rule 302: Agricultural Waste Burning Smoke Management PCAPCD 02/09/2012 

Rule 303: Prescribed Burning Smoke Management PCAPCD 02/09/2012 

Rule 304: Land Development Burning Smoke Management PCAPCD 02/09/2012 

Rule 305” Residential Allowable Burning PCAPCD 02/09/2012 

Rule 306: Open Burning of Non-Industrial Wood Waste at Designated 
Disposal Sites PCAPCD 02/09/2012 

Rule 2-37: Natural Gas-Fired Water Heaters and Small Boilers YSAQMD 04/08/2009 

Rule 2-44: Central Furnaces YSAQMD 05/13/2009 

Smog Check Improvements CARB 10/28/2009 

Cleaner In-Use Heavy Duty Trucks CARB 09/21/2011 

Clean Up Existing Harbor Craft waiver CARB 12/13/2011 

Cleaner In-Use Off-Road Equipment waiver CARB 08/12/2008 
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Figure 11.1a and 11.1b PM2.5 and NOX Emissions for the Sacramento PM2.5 Nonattainment 
Area 2011-2024 
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Economic Conditions 

EPA guidance also precludes redesignation if attainment is “due to temporary adverse 
economic conditions.” (Calcagni, 1992) Since 2008, the Sacramento region has experienced 
adverse economic conditions similar to many other areas of the state and nation. The recession 
created significant downward pressure on economic activity in the region, causing many 
businesses to reduce employment, extend workforce hours, and sell assets, including part of 
their motor vehicle fleets. In some sectors, the adjustments resulting from the recession are 
expected to continue for some time. Two of the sectors hit the hardest by the recession are the 
construction industry and goods movement, including the trucking and shipping industries. 
These impacts, as well as recovery scenarios, were reflected in CARB’s 2010 amendments to 
the statewide truck and construction regulations49,50. 

CARB’s revised emissions inventory incorporated the effects of the recent economic recession. 
It considered the future economic growth, new vehicle sales, reduced vehicle activity, and their 
combined effect on the emission inventory and forecasts. 

Reduced vehicle activity  
Trucking activity in California decreased by nearly 20 percent between 2007 and 2010. 
Construction-related activity declined by 50 percent between 2005 and 2010. These 
declines were dramatic, and in many cases unprecedented (CARB, 2011b). As 
discussed below, emissions decreases from declining use would also be reflected in 
reduced diesel and gasoline sales, yet overall emissions are declining at a steeper rate 
than fuel sales. This indicates that the decline in truck activity is not solely responsible 
for decreased emissions. The reductions from truck activity would also tend to be offset 
by the decrease in new truck sales (see below). 

Rate of future economic growth  
Several economic forecasting groups (University of California – Los Angeles, the 
University of the Pacific, and the California Department of Finance) forecast that 
economic recovery and expansion, and rising employment levels will occur relatively 
slowly over the next five years. ARB used these estimates to reduce its forecasted 
vehicle activity levels from previously anticipated levels. 

New Vehicle Sales 
The recession had a major impact on new vehicle sales, which in many cases fell by 80-
90 percent from the peak levels seen in 2005-2007. Sales volumes are projected to 
increase gradually, and are not forecast to reach previous levels for several years. This 
has also reduced the penetration of the newest, cleanest vehicles into the California 
market, leaving fleets older than they would have been without the recession (CARB, 
2011b). 

While reduced trucking activity discussed above reduces emissions, the slower turnover 
of old vehicles increased emissions by delaying emission reductions resulting from 

                                                
49  Amendments to the Regulation to Reduce Emissions of Diesel Particulate Matter, Oxides of Nitrogen 

and Other Criteria Pollutants from In-Use On-Road Diesel-Fueled Vehicles (12/14/2011). 
50  Regulation for In-Use Off-Road Diesel-Fueled Fleets (12/14/2011). 
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replacement of older vehicles with newer cleaner vehicles. It is not possible to single out 
the emission change from either factor from the emissions inventory. 

Other factors support the conclusion that the emission reductions are not due to the recession. 
The emission inventory from Chapter 4 shows that the major emission sources for PM2.5 are 
residential fuel combustion and motor vehicles, sources dependent on the region’s population 
and vehicle miles travelled (VMT). As population or transportation activities increase, emissions 
are expected to increase. Figure 11.4 shows the historical and projected population and VMT 
growth in the Sacramento Region (SACOG, 2012). The trend shows steady growth in 
population and VMT over the last decade and there is no indication that the recent economic 
recession is leading to a significant outflow of population from the region or a decrease in VMT. 

Figure 11.4 Population and VMT for Sacramento PM2.5 Nonattainment Area 1990-2024  

 
Statewide sales data of gasoline and diesel fuel is another indicator of economic conditions. 
Figure 11.5 shows slow growth in sales in the first half of the last decade, which peaked in 
2005, and slowly returned to 2000 levels by 2011. The overall trend in statewide fuel sales 
remained relatively constant for the last 12 years, averaging 15 billion gallons of gasoline and 
2.8 billion gallons of diesel sales per year. Improvements in vehicle fuel economy and 
technology can explain, in part, the declining trend in fuel sales. 

The region experienced a decline in mobile NOX emissions on an average of 2% per year for 
the past decade, despite the steady increase in population and VMT. Residential fuel 
combustion PM2.5 emissions have been consistent at about 13.5 tons per winter day. While the 
recent economic recession has played a role in reducing VMT, which will cause a reduction in 
some emissions, many of the reductions are due to existing controls. The recession may 
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potentially exacerbate progress toward attainment within a few emission inventory subsectors; 
however existing controls and future regulations affect a much larger part of the inventory and 
will ensure emissions remain low. Therefore, we conclude that attainment did not result from 
temporary adverse economic conditions. 

Figure 11.5 California Gasoline and Diesel Fuel Annual Sale 2002-2011 and Sacramento PM2.5 
Nonattainment Area Mobile Source Emissions. 

 
Meteorological Conditions 

CARB and STI prepared a Classification and Regression Tree Analysis (CART) (Chapter 5, 
Section 5.1), which analyzed meteorologically-adjusted air quality trends. The met-adjusted 
trend analysis shows that observed ambient PM2.5 concentrations and exceedance days are 
consistently below projected meteorologically adjusted levels during the attainment years (2009-
2012). The met-adjusted trends are independent of meteorological influence; therefore one can 
conclude that attainment was due to emission reductions, not unusual weather conditions. 

Scientific studies (Motallebi, 1999) and (Palazoglu, 2012), EPA forecasting guidelines (EPA, 
2003), and STI’s Forecasting Guidelines identified several meteorological parameters that could 
affect the ambient PM2.5 concentrations in the Sacramento Area. These factors include the 
surface temperature, temperature inversion, wind speed and direction, 500mb height, dew point 
temperature/humidity, and rainfall. These studies and forecasting guidelines suggested that 
warm surface temperature, strong vertical mixing, strong surface wind, low 500mb height, and a 
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significant amount of rainfall are meteorological factors that favor low PM2.5 ambient 
concentrations for the Sacramento Region. 

In addition, the general statistical analysis and hypothesis test in Section 5.2 further confirmed 
that Sacramento region’s attainment was not due to unusually favorable meteorological 
conditions. The analyses found that variability occurred in meteorological conditions and a 
couple of parameters that favor low ambient PM2.5 concentrations in 2010. However, other 
meteorological parameters in 2010 either had no impact or were favor ambient PM2.5 
concentrations. In total, these observations were not sufficient to conclude that attainment was 
due to unusually favorable meteorological conditions. Moreover, the statistical analysis 
demonstrated that the low ambient PM2.5 concentrations of 2009 and 2011 were achieved under 
adverse meteorological conditions that generally favor high ambient PM2.5 concentrations. 

Considering the control measures implemented, the economy, and meteorological conditions in 
the region, it is reasonable to conclude that the improvement in air quality is due to permanent 
and enforceable emissions reductions and not temporary reductions or unusually favorable 
meteorological conditions. 

11.5 Fully Approved Maintenance Demonstration 
In accordance with CAA Section 175A, for an area to be re-designated, EPA must fully approve 
a maintenance plan that meets the requirements of CAA Section 175A. A State can submit the 
re-designation request and the maintenance plan at the same time. CAA Section 175A defines 
the general framework of a maintenance plan. The maintenance plan should constitute a SIP 
revision and must provide for maintenance for at least 10 years. In addition, the maintenance 
plan must contain a contingency plan to ensure prompt correction of any violations. EPA 
guidance (Calcagni, 1992) states that a maintenance plan should include five core provisions: 
an attainment inventory, maintenance demonstration, monitoring network, verification of 
continued attainment, and contingency plan. 

 Chapter 4 includes the emission inventory, which documented the attainment year and 
forecast emission inventories for the maintenance period. The projected level of the 
emissions during the maintenance years is lower than the attainment year emissions. 

 Chapter 7 describes the maintenance demonstration, which shows that the area will 
continue to meet the NAAQS. 

 Chapter 3 contains a commitment to continue to operate a monitoring network as 
required by federal regulations. 

 Chapter 7 describes the local air districts’ commitments to review the assumptions and 
data for the PM2.5 maintenance demonstration to fulfill the verification and tracking 
requirements of a maintenance demonstration. 

 Chapter 8 described the maintenance contingency plan to ensure prompt correction of 
any violation of the NAAQS. 

11.6 CAA Section 110 and Part D requirements 
With the approval of this Plan and the Motor Vehicle Emission Budgets discussed in Chapter 8, 
the Sacramento PM2.5 Nonattainment area will meet the CAA requirements for re-designation 
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and approval of the maintenance plan. EPA may rely on the plan to proceed with re-designation 
of the Sacramento region to attainment for the 24-hour PM2.5 NAAQS. Table 11.4 summarizes 
the required plan elements, the current status/conclusions, and the location of the discussion in 
the plan. 
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Table 11.4 CAA Required Plan Elements, Conclusions, and Current Status. 

Required Plan Element Actions or Conclusions Location in Plan 
Plan adoption and Submittal [Section 
110(a)(1)] and California: PM2.5 (2006) 
Infrastructure SIP Requirements 
[Section 110(a)(2)]. State shall adopt 
and submit the State Implementation 
Plan after reasonable notice and 
hearings within three years after the 
promulgation of the NAAQS. 

This Plan provides maintenance and enforcement of the primary 2006 24-
hour PM2.5 standard. Also, CARB submitted the Infrastructure SIP on 
09/21/2009 which EPA found to be complete on 01/07/2010.51 

Chapter 2 

Emergency Episode requirements 
Included under the Infrastructure SIP 
requirements [Section 110(a)(2)] 

CARB’s analysis (CARB, 2009) of three years of recent data showed that 
California should be classified as a Priority III region. A Priority III region is 
defined as having no 24-hour PM2.5 concentration was over 140.4µg/m3. 
Therefore, an emergency episode plan is not required. 

Section 2.4.6 

Public Noticing Requirements [Section 
110(a)(2)] 

Local Air Districts and California Air Resources Board will hold public 
hearings prior to the Plan adoption as outlined in 40CFR51.1002 and EPA 
guidance. (McCabe, 2011) 

Section 2.4.6 

Reasonably Available Control 
Measures (RACM) 
[Sections 172(c)(1) and 189(a)(1)(C)]  

This Plan does not include a RACM analysis. EPA’s final Clean Data Finding 
(78FR42018) suspended the planning requirements to submit a reasonably 
available control measure analysis as long as the area continues to meet the 
standard or the area is re-designated to attainment. 

Section 2.4.2 

Reasonable Further Progress 
[Sections 172(c)(2) and 189(c)]  

This Plan does not include an RFP demonstration. EPA’s Clean Data Finding 
suspended RFP demonstration requirement because the area has already 
attained the NAAQS prior to the SIP due date.  

Section 2.4.2. 

Emissions Inventory 
[Section 172(c)(3)]  

This Plan includes a comprehensive, accurate, current inventory of actual 
emissions from all sources of the relevant pollutant or pollutants in the 
Sacramento PM2.5 area. The emissions inventory is updated regularly. There 
is a comprehensive update every three years. The next comprehensive 
revision is due December 31, 2015 for the 2014 inventory. 

Chapter 4 & 
Appendix B. 

Identification and Quantification and 
Permitting requirements [Sections 
172(c)(4), 173(a)(1)(B), and 
189(a)(1)(A)]  

This Plan quantifies main precursor gases associated with fine particular 
matter (72FR20585). Emission inventories include the best available 
information for all pollutants and precursors of fine particulate matter to 
effectively evaluate and develop control strategies needed to demonstrate 
attainment of the NAAQS. 

Chapters 4 & 6 & 
Appendix B. 

                                                
51  EPA. Status of State SIP Infrastructure Requirements <http://www.epa.gov/air/urbanair/sipstatus/reports/ca_infrabypoll.html > Web. Last View May 14, 2012. 

http://www.epa.gov/air/urbanair/sipstatus/reports/ca_infrabypoll.html
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Permits for new and modified 
stationary sources 
[Sections 172(c)(5), 173 and 
189(a)(1)(A)]  

After the Sacramento Region is re-designated attainment for the PM2.5 
NAAQS, major stationary sources will be subject to the PSD (40CFR51.166) 
rather than the Federal Nonattainment provisions (73 FR 28231). Section 6.5. 

Other Measures 
[Sections 172(c)(6) and 189(e)]  

This Plan includes control measures, means or techniques (including 
economic incentives such as fees, marketable permits, and auctions of 
emission rights), as well as schedules and timetables for compliance, as may 
be necessary or appropriate to provide for attainment by the applicable date.  

Chapter 6. 

Noticing 
[Section 172(c)(7)]  

Compliance with section 110(a)(2).- the Sacramento Region will hold public 
hearings or provide the public opportunity to request a public hearing prior to 
any plan adoption. – includes reasonable notice and public hearing 
requirements for plan adoptions. 

Section 2.4.6 

Equivalent Techniques 
[Section 172(c)(8)]  

EMFAC 2011 was used to develop mobile emissions inventory and Mobile 
Vehicle Emissions Budget. CARB submitted a request to EPA Region 9 for 
approval of EMFAC 2011 (Goldstene 2012a) 

Chapter 4. 

Contingency Measures 
[Section 172(c)(9)] 

40 CFR 51.1004(c) states the requirements of the contingency measures in 
CAA Section 172(c)(9) for failure to attain or make progress to attainment are 
suspended for an area that has attained the standard. 

Section 2.4.2 

Subsequent plan revisions [Section 
175A(b)] 

A subsequent plan is required 8 years after the re-designation and will 
provide for maintenance of the NAAQS for 10 more years after expiration of 
the first 10-year maintenance period. 

Section 2.5 

Nonattainment requirements 
applicable pending plan approval 
[Section 175A(c)] 

The Nonattainment requirements applicable to the Sacramento PM2.5 Area 
will continue in force until EPA takes formal action re-designating the region 
to attainment for the PM2.5 NAAQS.  

 

Contingency Measures 
Section 175A(d) 

This plan identifies indicators, specific procedures/steps to determine if the 
contingency plan should be activated, and corrective actions to return the 
area to attainment after re-designation to attainment. 

Chapter 8 

General Conformity [Section 176(c)(1)] This Plan documents criteria for projects subject to General Conformity Rule. Chapter 10 
Transportation Conformity [Sections 
176(c)(2)-176(c)(3)] 

The districts worked with SACOG through interagency consultation to review 
proposed Motor Vehicles Emissions Budgets, and receive comments from 
EPA, CARB, other regional agencies, and the public. This plan contains the 
MVEB. 

Sections 9.2 & 9.4. 

Monitoring Network 
[Sections 110(a)(2)(B) & 319, 40 CFR 
Part 58, and 40 CFR 50 Appendixes L 
& N 

CARB and air districts in the Sacramento Region will continue the operation 
and maintenance of the air monitoring network. Section 7.6 
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12 Summary and Conclusions 
12.1 PM2.5 Nonattainment Designation 
The Sacramento Federal PM2.5 Nonattainment Area, encompassing Sacramento County, 
southwestern Placer County, western El Dorado County, northeastern Solano County, and 
eastern Yolo County, was designated nonattainment for the 2006 24-hour PM2.5 standard on 
December 14, 2009. The 24-hour standard is 35µg/m3, based on a 3-year average of the 98th 
percentile of 24-hour PM2.5 concentrations. Three monitors in the Sacramento area, Del Paso 
Manor, T Street, and the Health Department, recorded violations based on 2006-2008 24-hour 
data. The attainment deadline is December 2014; the standard was attained three years before 
the deadline in 2011. 

12.2 PM2.5 Monitoring Network and Air Quality Data 
Chapter 3 provides a detailed discussion of the regional monitoring network and the air quality 
data it collects. PM2.5 is a mixture of solid and liquid particles in the ambient air with a diameter 
of 2.5 microns or less. Particles of this size are responsible for adverse health effects because 
of their ability to bypass the body’s natural defenses and reach the lower respiratory tract. The 
United States Environmental Protection Agency (EPA) strengthened the 24-hour PM2.5 National 
Ambient Air Quality Standard (NAAQS) from 65µg/m3 to 35µg/m3 in December 2006. 

EPA designated the Sacramento region nonattainment for the 2006 24-hour PM2.5 standard in 
2009. The Sacramento region attained this standard by the end of 2011 with a design value 
(average annual 98th percentile PM2.5 concentration for three consecutive years) of 35µg/m3 and 
continued to attain in 2012 with a design value of 31µg/m3

. Chapter 3 includes a PM2.5 
seasonality analysis. The analysis showed that winter time conditions (e.g., atmospheric 
stability, low wind dispersion, and colder temperatures) were more conducive to higher PM2.5 

concentrations. Winter weather conditions are favorable to direct PM2.5 pollutant buildup and 
increased secondary formation of particulates. 

12.3 Emissions Inventory 
Chapter 4 presents an updated emissions inventory of PM2.5 and its precursor emissions. An 
emissions inventory is an accounting of the amount of air pollutants discharged into the 
atmosphere of a geographic area during a given time period. The submittal of attainment year 
(2011), interim year (2017) and final year (2024) emissions inventories of directly emitted PM2.5 
and its precursors (pursuant to 40 CFR part 51 subpart A) is required for the PM2.5 maintenance 
plan. 

This maintenance plan includes an emissions inventory for total directly emitted PM2.5, and its 
precursors, sulfur dioxide (SO2), NOX, volatile organic compound (VOC), and ammonia (NH3). 
The emissions inventory shows that residential combustion from fireplaces and woodstoves is 
the main contributor to the directly emitted PM2.5 inventory at 52%. It also shows that mobile 
sources dominate the PM2.5 precursor inventory at 54% (all precursor emissions combined). 

The forecasted emission inventory shows that between 2011 and 2024, PM2.5 precursors 
steadily decline about 21% primarily due to the phase-in of cleaner vehicles and equipment 
subject to steadily tightening emission standards. The forecast also shows directly emitted PM2.5 
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increase by less than 1%. Emission reduction benefits from SMAQMD Rule 421, Mandatory 
Episodic Curtailment of Wood and Other Solid Fuel Burning, on the directly emitted PM2.5 
inventory are not well represented in a winter average inventory. During a poor air quality day, 
Rule 421 is expected to reduce an additional 5 tons per day of Sacramento Federal 
Nonattainment Area (SFNA) PM2.5 emissions in 2024 or an additional reduction of 20% in the 
2024 SFNA directly emitted PM2.5 inventory. Thus, the emission inventory trends demonstrate 
that the region will continue to attain the 24-hour PM2.5 NAAQS through 2024 by showing that 
the combined total future emissions of directly emitted PM2.5 plus its precursors for SFNA-PM2.5 
remain below the attainment year emissions level. 

12.4 Meteorological Analysis 
The EPA guidance states that “… attainment due to unusually favorable meteorology would not 
qualify as an air quality improvement due to permanent and enforceable emissions reductions.” 
(Calcagni, 1992) The meteorological analysis presented in Chapter 5 addresses the likelihood 
that “unusually favorable meteorological conditions” caused the region to attain the 2006 
NAAQS for PM2.5. Chapter 5 presents three independent analyses that evaluate the 
meteorological impacts on ambient PM2.5 concentrations: one prepared by the California Air 
Resources Board (CARB), one prepared by Sonoma Technology Inc., and one prepared by the 
Sacramento Metropolitan Air Quality Management District. These analyses applied different 
statistical methods to answer the question: Is Sacramento’s attainment due to “unusually 
favorable meteorology?” 

CARB and STI used a statistical technique, referred to as Classification and Regression Tree 
(CART) analysis, to help support the Sacramento Region’s attainment and maintenance 
demonstration of the 24-hour PM2.5 standard. CART is a non-parametric technique that 
produces a classification tree if the dependent (target) variable is categorical or a regression 
tree if the dependent variable is numeric. In this analysis of PM2.5 and meteorology, the final 
CART tree explains daily PM2.5 in terms of the meteorological variables (parameters) used to 
make the splits, such as surface temperature, surface wind speed, relative humidity, etc. 

CARB and STI applied the CART technique to evaluate the trends of PM2.5 annual averages 
and number of exceedance days. CARB and STI’s findings indicate that the actual observed 
and meteorologically adjusted PM2.5 trends decline. The results demonstrate that the PM2.5 
concentrations were declining because of emission reductions and not meteorology. 

In the second analysis, SMAQMD examined the relationship between PM2.5 concentrations and 
meteorology in the region, statistically comparing each attainment year with the 10-year average 
for several meteorological parameters. The meteorological parameters analyzed were surface 
temperature, temperature inversion, surface wind speed and direction, 500mb height, dew point 
temperature, and rainfall. The results suggest that warm surface temperature, strong vertical 
mixing (temperature inversion), strong surface wind speed, low 500mb height, and rainfall are 
conducive to low ambient PM2.5 concentrations, which is consistent with scientific studies of the 
region. 

The statistical analysis found that despite some variability of meteorological conditions during 
the past decade, the conditions could not be considered as “unusually favorable” for low 
ambient PM2.5 concentrations. Among SMAQMD’s findings is that surface temperature and 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 

  Summary and Conclusion 
  Page 12-3 

winter rainfall in 2010 are the only two meteorological parameters that favored low ambient 
PM2.5 concentrations. It is not reasonable to conclude that unusually favorable meteorological 
conditions were present during the attainment years when only two favorable conditions were 
present for one of the three attainment years. 

In the third analysis, STI used their forecasting conceptual model to assess whether daily 
meteorological conditions were usually favorable for low ambient PM2.5 concentrations. The 
analysis showed considerable variability in the number of predicted exceedances from year to 
year over the 2002-2012 period, with the most predicted exceedances occurring in 2011, the 
second most in 2009, and the fewest number of exceedances in 2010. While this analysis 
indicates that meteorological conditions in 2010 were favorable for lower PM2.5 concentrations, 
meteorological conditions were unfavorable for low PM2.5 concentrations in 2009 and were very 
unfavorable for low PM2.5 concentration in 2011. Therefore, this analysis demonstrates that 
meteorological conditions during the 2009-2011 attainment period as a whole were not 
unusually favorable for low ambient PM2.5 concentrations. 

12.5 Control Measure Analysis 
Chapter 6 analyzes local, state, and federal control measures adopted to help reduce PM2.5 in 
the Sacramento region. Since 2008, the local air districts of the Sacramento PM2.5 
Nonattainment Area adopted 13 control measures that reduced PM2.5 or its precursors. These 
control measures include rules for wood burning appliances, wood burning curtailment, 
industrial heaters and steam generators, and agricultural burning management. These control 
measures led to the emission reductions ensuring attainment and maintenance of the PM2.5 
standard. Table 12.1 summarizes the adopted control measures. Since the Sacramento region 
has already attained the NAAQS, no new control measures and Reasonably Available Control 
Measures (RACM) analysis are required. 
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Table 12.1 Summary of Local PM2.5 Control Measures—Sacramento PM2.5 Nonattainment Area 

Rule Number Rule Air District Adoption Date 
417 Wood Burning Appliances SMAQMD 10/26/2006 
421 Mandatory Episodic Curtailment of Wood and Other 

Solid Fuel Burning SMAQMD 10/25/2007 
411 Boiler. Process Heaters, and Steam Generators SMAQMD 08/23/2007 
414 Water Heaters. Boilers, Process Heaters < 

1,000,000 BTU/hr SMAQMD 03/25/2010 

233 Biomass Boilers PCAPCD 12/10/2009 
301 Non-Agricultural Burning Smoke Management PCAPCD 02/09/2012 
302 Agricultural Waste Burning Smoke Management PCAPCD 02/09/2012 
303 Prescribed Burning Smoke Management PCAPCD 02/09/2012 
304 Land Development Burning Smoke Management PCAPCD 02/09/2012 
305 Residential Allowable Burning PCAPCD 02/09/2012 

306 Open Burning of Non-Industrial Wood Waste at 
Designated Disposal Sites PCAPCD 02/09/2012 

2-37 Natural Gas-Fired Water Heaters and Small Boilers YSAQMD 04/08/2009 
2-40 Wood Burning Appliances YSAQMD 05/13/2009 
2-44 Central Furnaces YSAQMD 05/13/2009 

 
In addition to local control measures, CARB adopted control measures in its 2007 State 
Strategy that reduce PM2.5 and its precursors from on-road and off-road vehicles. These are 
statewide programs with implementation dates between 2008 and 2018. Table 12.2 summarizes 
CARB’s control measures for PM2.5. 

Table 12.2 Summary of State Control Measures 

CARB Measures/Waiver Date submitted to EPA Implementation 

Smog Check Improvements 10/28/2009 2008-2013 

Cleaner In-Use Heavy-Duty Trucks 09/21/2011 2011-2015 

Clean Up Existing Harbor Craft Waiver 12/13/2011 2009-2018 

Cleaner In-Use Off-Road Equipment Waiver 08/12/2008 2009 
 
Measures to reduce directly-emitted PM2.5 and PM2.5 precursors have been implemented by 
both the local air districts of the Sacramento Region, as well as State and federal agencies. 
These permanent and enforceable measures led to attainment in 2011 and will help the region 
maintain the standard for the next decade. 

12.6 Maintenance Demonstration 
Chapter 7 describes the basic requirements for a maintenance demonstration, provides a 
maintenance demonstration analysis, and discusses methods for implementing verification and 
tracking procedures. The Clean Air Act (CAA) Section 175A contains planning requirements 
pertaining to the general framework of a maintenance plan. These requirements include a 
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demonstration that the NAAQS will be maintained for at least 10 years after re-designation is 
approved by EPA. 

The maintenance demonstration primarily relies on the method described in EPA Guidance 
(Calcagni, 1992) showing that the projected total PM2.5 and its precursor emissions in the 
horizon year are less than the attainment year inventory. The NOX and VOC emissions are 
expected to decrease by 37 tpd and 12 tpd respectively between 2011 and 2024. The projected 
future emissions of directly emitted PM2.5 and NH3 show slight increases compared to 
attainment year levels. SO2 emissions do not change. 

Chemical Mass Balance modeling was applied to confirm that the future emission would not 
cause a violation of the standard. Modeling results show that the future ambient concentrations 
and design values are lower than the attainment year levels. Specifically, the design values are 
forecast to decrease from 2011 levels, from 35 µg/m3 to 31 µg/m3 in 2024 at DPM and from 33 
µg/m3 to 29 µg/m3 at T St. The largest reduction comes from the forecasted change in NOX 
emissions and the corresponding change in ambient ammonium nitrate concentrations (-38%). 

In summary, the air districts in the nonattainment area will continue to operate an appropriate air 
quality monitoring network to verify attainment and track progress and take corrective action if 
needed, review the assumptions and data used to demonstrate maintenance, and commit to 
prepare a subsequent maintenance plan in 2022. 

12.7 Maintenance Contingency Plan 
The contingency plan proposed in Chapter 8 tracks progress and ensures prompt correction of 
any violations of the PM2.5 NAAQS that occur after re-designation and maintains the standard. 
The Sacramento region will continue to operate a PM2.5 monitoring network that meets federal 
requirements. The plan identifies specific indicators and procedures to determine if the 
contingency plan should be activated to ensure continued attainment. The air districts will first 
evaluate a violation to verify one has occurred. If a violation has been verified, the air districts 
will evaluate the level of emission reductions needed to maintain the standard. Next, the air 
districts will determine if adopted rules that have not yet been implemented will provide the 
necessary reductions. The air districts would further evaluate applicable RACM if the adopted 
rules cannot provide sufficient emission reductions. 

12.8 Transportation Conformity Budgets 
Chapter 9 introduces the proposed on-road motor vehicle emissions budgets (MVEBs). Under 
the Federal 1990 Clean Air Act Amendments, federal transportation plans or projects should not 
interfere with any state air quality implementation plans (SIPs). The quantification and 
comparison of MVEBs is the method for determining conformity between transportation and air 
quality plans. Currently, the Sacramento region has no established PM2.5 MVEBs. The 
Sacramento Area Council of Governments (SACOG) and the Metropolitan Transportation 
Commission (MTC) are currently using the “Build/No Build” test to determine PM2.5 SIP 
conformity for the region’s transportation plans and programs. To reflect updated motor vehicle 
emission forecasts, this maintenance plan includes the proposed transportation conformity 
budgets for 2017 and 2024. 
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Table 12-1 lists the proposed transportation conformity budgets for 2017 and 2024. The 
proposed budgets incorporate the most recent on-road motor vehicle inventory factors from the 
EMFAC2011 emissions model, updated travel activity data, and latest control strategies. The 
MVEBs incorporate a ”safety margin,” which includes an additional 1.88 tons per day of NOX 
and 0.09 tons per day of direct PM2.5 in 2017 and 2.10 tons per day of NOX and 2.02 tons per 
day of direct PM2.5 in 2024. 

The additional increase in NOX and PM2.5 emissions are accounted for in the maintenance 
demonstration emission forecasts and the maintenance demonstration analysis. 

Table 12.3 Proposed Motor Vehicle Emissions Budgets for Maintenance of PM2.5 NAAQS 
(Tons/Day) 

2017 2024 

NOX PM2.5 NOX PM2.5 

39 2 25 3 
 
If the proposed MVEBs are determined to be adequate for transportation conformity purposes, 
and are approved by EPA, future transportation plans will need to limit on-road emissions to 
these levels. SACOG and MTC must ensure that the aggregate transportation emissions do not 
exceed the approved MVEBs in any future transportation plan amendments or updates. 

12.9 Re-designation Request 
Chapter 11 documents that all requirements for redesignation to attainment of the 24-hour PM2.5 
standard have been addressed, including a demonstration that future transportation planning 
actions meet transportation conformity requirements. In this chapter the air districts in the 
Sacramento region are requesting that EPA redesignate the Sacramento region to attainment 
for the 2006 24-hour PM2.5 NAAQS. The Sacramento region has met the following criteria, 
which will allow the EPA Administrator to promulgate redesignation as outlined in the Federal 
CAA Section 107(d)(3)(E): 

 Attained the 24-hour PM2.5 NAAQS by December 31, 2011. 
 Fully approved PM2.5 SIP for the area: submittal contained in this plan. 
 Improvement in air quality is due to permanent and enforceable reductions: control 

measures have reduced overall emissions despite increasing population and VMT, and 
not due to temporary emission reductions or unusually favorable meteorology. 

 Fully approved PM2.5 maintenance plan for the area: submittal contained in this plan. 
 Met CAA Section 110 and Part D requirements: contingent on the approval of this 

implementation and maintenance plan, and motor vehicle emissions budgets. 

12.10 Overall Conclusions 
Local and State programs and control measures provided permanent and enforceable 
measures that successfully led the Sacramento region to attainment of the 2006 24-hour PM2.5 
NAAQS by the end of 2011. The Sacramento region continued to attain in 2012. The 
meteorological analysis showed that attainment was not due to unusually favorable weather 
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conditions. The Plan also demonstrates that attainment was not due to temporary emissions 
reductions. This Plan contains a Maintenance Plan that meets federal requirements. Continued 
attainment of the PM2.5 standard is demonstrated throughout the 10-year maintenance period, 
2014-2024, to ensure conformity with the maintenance plan. The Plan establishes MVEBs and 
contains information that shows the Sacramento region has a fully approvable SIP. Therefore, 
the Sacramento Federal PM2.5 nonattainment area is requesting that EPA re-designate the 
region ‘attainment’ for the 2006 24 hour PM2.5 NAAQS. 
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Appendix A: Air Quality Data 

Electronic appendix is available in spreadsheet format. Here is the description of each 
spreadsheet. 

Worksheet Name Worksheet Description 

AQS-Raw-Data Raw daily PM2.5 data downloaded from the EPA AQS database. The data 
was imported into spreadsheet format. 

AQS-Raw-DV Raw PM2.5 Design Value data downloaded from the EPA AQS database. 
The data was imported into spreadsheet format. 

Location Monitoring sites location information 

DPM Max Value Data for Figure 3-3  

RSV Data for Table 3.5a 24-Hour and annual statistics at the Roseville, CA 
Sunrise Blvd. 

DPM Data for Table 3.5b 24-Hour and annual statistics at the Del Paso Manor 
monitor 

T-St Data for Table 3.5c 24-Hour and annual statistics at the T-Street monitor 

SHD Data for Table 3.5d 24-Hour and annual statistics at the Sacramento 
Health Department 

WLD Data for Table 3.5e 24-Hour and annual statistics at the Woodland, CA 
Gibson Road 

T3-6 Data for Table 3-6 Top PM2.5 measurements during 2009-2012 

F3-3 Data for Figure 3-3 Monthly Average and Peak PM2.5 Concentration 
Values for Del Paso Manor (Design Value Site) 

F3-4 Data for Figure 3-4 Annual 98th percentile 24-hour Average Concentration 

F3-5 Data for Figure 3-5 Maximum 24-hour Concentrations in the Region 
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Appendix B:  Emissions Inventory 
The 2011, 2017, and 2024 emission inventories are presented in various formats and details in 
this appendix. 

Appendix B1 contains the on-road motor vehicle PM2.5, NOX, ROG, and SOX emissions, vehicle 
population and activity Burden data generated using EMFAC2011 and transportation activity 
forecast data from the MTP/SCS20351. It does not include CARB adjustments for recently 
adopted controls through January 2012. The list of adjustments is presented in Table B5.2. 

Appendix B2 (available separately in electronic file format) contains the estimated PM2.5, 
NOX, ROG, and SOX stationary, area-wide and off-road forecast summaries by EIC emission 
categories for the Sacramento Federal Nonattainment Area in CEPAM: NORCAL 2012 PM2.5 
SIP Baseline Emission Projections, Section a1 – Emission Projections With External 
Adjustments. It includes ERCs (2.0 tpd PM2.5, 3.1 tpd NOX, 0.6 tpd SOX, and 4.6 tpd VOC) and 
adopted controls through mid-2011. It does not include newly identified VOC emission sources: 
Heritage Dairy (0.1 tpd) and Jepson Prairie Composting (4.1 tpd). It also does not include 
reductions from PCAPCD Rule 242 - IC Engines, PCAPCD Rule 243 - Polyester Resin/Plastic 
Product Manufacturing, Carl Moyer and Prop 1B. These additional emissions and reductions are 
added to the inventory as external adjustments as shown in Tables B5.1 and B5.2. 

Appendix B3 (available separately in electronic file format) contains the growth and control 
data used for emission forecasting stationary and area-wide sources in CARB’s SIP planning 
projections model, CEPAM. 

Appendix B4 (available separately in electronic file format) contains the summary of In-Use 
off-road equipment emissions, horsepower, population, and activity data for the Sacramento 
Federal Nonattainment Area using data outputs from the 2011 In-Use Off-Road Equipment 
model. Also available in electronic format are other off-road motor vehicles category specific 
methods and inventory models from CARB’s website,  

http://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles. 
For those off-road emissions categories not updated with new methods and data, such as lawn 
and garden equipment, data outputs from EMFAC2007 (available in electronic format) are used. 
These off-road emissions do not include CARB and district adjustments for recently adopted 
controls through January 2012. The list of adjustments is presented in Appendix B5. 

Appendix B5 contains recent emission inventory adjustments by the air districts and CARB. 
Unlike the emissions inventories presented in Chapter 4, Tables 4.1, 4.2a, and 4.2b, the 
inventories presented in Appendices B1 and B2 do not include CARB and district adjustments in 
Tables B5.1 and B5.2. District inventory adjustments for reductions from unaccounted district 
rules through mid-2011 and for emission source additions are shown in Table B5.1. CARB 
inventory adjustments for recently adopted controls through January 2012 are presented in 
Table B5.2. CARB off-road adjustment factors, which are incorporated into CEPAM – Emission 
Projections with External Adjustments, are available separately in electronic file format. 

                                                           
1  Metropolitan Transportation Plan/Sustainable Communities Strategy 2035, adopted by SACOG on 

April 19, 2012. 

http://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
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Appendix B6 contains a summary description and inventory of PM2.5, NOX, and VOC emission 
reduction credits (ERCs) listed by the individual air districts. Included are: 1) unused ERCs 
issued for reductions that occurred prior to the 2011 base year, 2) future bankable rice burning 
ERCs, and 3) Wood Stove/Fireplace Change-Out Incentive Program future ERC. The PM2.5, 
NOX, and VOC ERC totals were added to the emission inventory forecast years in Chapter 4, 
Tables 4.1, 4.2a, and 4.2b, respectively. 

Appendix B7 contains detailed breakdown of directly emitted PM2.5 and PM2.5 precursors base-
year emissions and forecasts by chemical mass balance (CMB) source category. Emissions 
inventory projections by source category are used to forecast the contributions of each source 
category to ambient wintertime PM2.5 concentrations in 2011, 2017, and 2024. 
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Appendix B1: On-Road Motor Vehicle Emissions Inventory 
Appendix B1 contains the 2011, 2017, and 2024 on-road motor vehicle summer planning PM2.5, 
NOX, ROG, and SOX inventories, vehicle population, VMT, and trips for each EMFAC vehicle 
class category for the Sacramento federal nonattainment area. These updated motor vehicle 
emissions are based on ARB’s EMFAC2011 emission factor model and the latest planning 
assumptions from SACOG’s MTP/SCS 2035. Emissions tables by county are available 
separately in electronic file format. It does not include CARB adjustments for recently adopted 
controls through January 2012. The list of adjustments is presented in Table B5.2. 
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Appendix B1: 2011 On-Road Motor Vehicle Emissions Inventory - Sacramento Federal Nonattainment Area_PM2.5 Summary
Version  : Emfac2011 (EMFAC 2011 Vehicle Categories)
Run Date : 2012/08/10
Scen Year: 2011
Season   : Winter
Area     : Sacramento Nonattainment Area [generated by SACOG, approximately El Dorado (MC)+ Placer (SV & MC) + Sacramento + Yolo + Solano (SV)]
Emissions: Tons Per Day

LDA -   GAS
LDA -   

DSL
LDT1 - 

GAS
LDT1 - 

DSL
LDT2 - 

GAS
LDT2 - 

DSL
MDV - 

GAS MDV - DSL
LHDT1 - 

GAS
LHDT1 - 

DSL
LHDT2 - 

GAS
LHDT2 - 

DSL
MHDT - 

GAS
MHDT - 

DSL
HHDT - 

GAS
HHDT - 

DSL
OBUS - 

GAS
OBUS - 

DSL
SBUS - 

GAS
SBUS - 

DSL
UBUS - 

GAS
UBUS - 

DSL MH -   GAS MH -   DSL MCY - GAS ALL-TOT

Vehicles 721280 3094 106390 136 255798 121 229719 214 41855 30093 3326 6569 3890 15924 395 7152 1112 640 243 644 299 605 10000 1993 47402 1488893
VMT/1000 27735 102 3845 4 10063 4 9303 9 1791 1290 141 286 159 816 30 1006 60 53 10 25 38 78 130 26 394 57397
Trips   4533547 17958 647715 719 1612036 658 1450624 1251 623583 378536 49547 82625 77823 7909 50804 971 1194 2420 1000 199 94795 9635914

Reactive Organic Gas Emissions
Run Exh 2.22 0.01 0.78 0.00 0.86 0.00 1.05 0.00 0.57 0.38 0.05 0.08 0.11 0.40 0.07 0.66 0.02 0.04 0.03 0.02 0.04 0.05 0.06 0.01 1.42 8.91
Idle Exh 0 0 0 0 0 0 0 0 0.03 0.00 0.00 0.00 0.01 0.01 0 0.11 0.00 0.00 0.00 0.00 0 0 0 0 0 0.16
Start Ex 2.62 0 0.68 0 1.07 0 1.37 0 0.67 0 0.06 0 0.36 0.10 0.07 0.00 0.00 0 0.00 0 0.33 7.33

Total Ex 4.83 0.01 1.47 0.00 1.93 0.00 2.41 0.00 1.27 0.39 0.11 0.08 0.48 0.41 0.18 0.78 0.09 0.04 0.04 0.02 0.04 0.05 0.07 0.01 1.75 16.44

Diurnal 0.12 0 0.02 0 0.04 0 0.03 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.01 0.22
Hot Soak 1.07 0 0.29 0 0.36 0 0.27 0 0.09 0 0.01 0 0.03 0.01 0.00 0.00 0.00 0 0.00 0 0.07 2.20
Running 3.23 0 1.26 0 1.56 0 1.20 0 0.55 0 0.04 0 0.14 0.03 0.01 0.00 0.00 0 0.00 0 0.33 8.35
Resting 0.05 0 0.01 0 0.01 0 0.01 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.00 0.08

Total   9.30 0.01 3.07 0.00 3.90 0.00 3.94 0.00 1.88 0.39 0.16 0.08 0.65 0.41 0.22 0.78 0.11 0.04 0.04 0.02 0.05 0.05 0.07 0.01 2.17 27.37

Oxides of Nitrogen Emissions  
Run Exh 6.67 0.10 2.13 0.00 4.20 0.00 5.65 0.01 1.48 7.61 0.10 1.55 0.42 7.27 0.25 12.75 0.12 0.67 0.04 0.31 0.13 1.17 0.23 0.26 0.64 53.75
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.09 0.00 0.02 0.00 0.16 0 0.60 0.00 0.04 0.00 0.04 0 0 0 0 0 0.94
Start Ex 1.76 0 0.38 0 1.13 0 1.28 0 1.46 0 0.12 0 0.23 0.03 0.11 0.00 0.01 0 0.00 0 0.03 6.54

Total Ex 8.42 0.10 2.51 0.00 5.33 0.00 6.93 0.01 2.93 7.70 0.21 1.57 0.65 7.44 0.30 13.35 0.23 0.71 0.05 0.35 0.13 1.17 0.23 0.26 0.67 61.23

Particulate Matter 2.5
Run Exh 0.07 0.01 0.02 0.00 0.03 0.00 0.03 0.00 0.01 0.08 0.00 0.02 0.00 0.24 0.00 0.43 0.00 0.02 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.98
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.01 0.00 0.00 0.00 0.00 0 0 0 0 0 0.02
Start Ex 0.01 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.00 0.01

Total Ex 0.09 0.01 0.03 0.00 0.03 0.00 0.03 0.00 0.01 0.08 0.00 0.02 0.00 0.24 0.00 0.44 0.00 0.02 0.00 0.01 0.00 0.02 0.00 0.01 0.00 1.04

Tirewear 0.06 0.00 0.01 0 0.02 0 0.02 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0.13
Breakwear 0.48 0.00 0.07 0 0.17 0 0.16 0 0.03 0.05 0.00 0.01 0.00 0.05 0.00 0.03 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.01 1.11

Total   0.64 0.01 0.10 0.00 0.23 0.00 0.21 0.00 0.04 0.13 0.00 0.03 0.00 0.29 0.00 0.48 0.00 0.03 0.00 0.02 0.00 0.05 0.00 0.01 0.01 2.29

Oxides of Sulfur Emissions  
Run Exh 0.10 0.00 0.02 0.00 0.05 0.00 0.06 0.00 0.02 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0 0 0 0 0.00
Start Ex 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.00 0.00

Total Ex 0.11 0.00 0.02 0.00 0.05 0.00 0.06 0.00 0.02 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30
Source:  ARB (Jason Crow) e-mail (transmitted on August 22, 2012) providing 2011 on-road emissions based on VMT forecasts in SACOG's MTP/SCS2035 for all areas except Solano(SV).  SACOG (Binu Abraham) email (transmitted on September 13, 2012) providing 2011 Solano(SV) data.
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Appendix B1: 2017 On-Road Motor Vehicle Emissions Inventory - Sacramento Federal Nonattainment Area_PM2.5 Summary
Version  : Emfac2011 (EMFAC 2011 Vehicle Categories)
Run Date : 2012/05/09
Scen Year: 2017
Season   : Winter
Area     : Sacramento Nonattainment Area [generated by SACOG, approximately El Dorado (MC)+ Placer (SV & MC) + Sacramento + Yolo + Solano (SV)]
Emissions: Tons Per Day

LDA -   GAS
LDA -   

DSL
LDT1 - 

GAS
LDT1 - 

DSL
LDT2 - 

GAS
LDT2 - 

DSL
MDV - 

GAS MDV - DSL
LHDT1 - 

GAS
LHDT1 - 

DSL
LHDT2 - 

GAS
LHDT2 - 

DSL
MHDT - 

GAS
MHDT - 

DSL
HHDT - 

GAS
HHDT - 

DSL
OBUS - 

GAS
OBUS - 

DSL
SBUS - 

GAS
SBUS - 

DSL
UBUS - 

GAS
UBUS - 

DSL MH -   GAS MH -   DSL MCY - GAS ALL-TOT

Vehicles 756809 3254 111961 143 269076 127 241113 224 43868 31655 3492 6914 4052 19598 367 8997 1162 793 243 696 297 605 10327 2076 49467 1567315
VMT/1000 29869 119 4172 5 10761 5 9369 9 1827 1307 145 282 194 1007 50 1294 55 62 10 26 37 78 137 26 426 61275
Trips   4783847 19768 683736 801 1694630 772 1497798 1343 653563 398175 52030 86970 81067 7334 53050 973 1187 2420 1033 208 98923 10119627

Reactive Organic Gas Emissions
Run Exh 0.71 0.00 0.26 0.00 0.33 0.00 0.62 0.00 0.33 0.31 0.02 0.06 0.04 0.20 0.03 0.31 0.01 0.01 0.02 0.01 0.03 0.04 0.02 0.01 1.33 4.68
Idle Exh 0 0 0 0 0 0 0 0 0.03 0.00 0.00 0.00 0.01 0.00 0 0.15 0.00 0.00 0.00 0.00 0 0 0 0 0 0.19
Start Ex 1.04 0 0.36 0 0.52 0 0.95 0 0.53 0 0.04 0 0.16 0.04 0.05 0.00 0.01 0 0.00 0 0.31 4.01

Total Ex 1.74 0.00 0.62 0.00 0.85 0.00 1.57 0.00 0.88 0.32 0.05 0.06 0.21 0.20 0.07 0.46 0.06 0.01 0.02 0.01 0.04 0.04 0.02 0.01 1.64 8.89

Diurnal 0.07 0 0.03 0 0.04 0 0.04 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.02 0.19
Hot Soak 0.62 0 0.20 0 0.28 0 0.34 0 0.08 0 0.01 0 0.01 0.00 0.00 0.00 0.00 0 0.00 0 0.05 1.59
Running 1.65 0 0.87 0 1.08 0 1.29 0 0.54 0 0.03 0 0.06 0.01 0.02 0.00 0.00 0 0.00 0 0.20 5.75
Resting 0.04 0 0.01 0 0.02 0 0.03 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.01 0.11

Total   4.13 0.00 1.74 0.00 2.27 0.00 3.26 0.00 1.50 0.32 0.09 0.06 0.28 0.20 0.08 0.46 0.08 0.01 0.03 0.01 0.04 0.04 0.02 0.01 1.91 16.54

Oxides of Nitrogen Emissions  
Run Exh 3.38 0.06 1.16 0.00 2.08 0.00 3.63 0.00 0.96 5.21 0.06 1.05 0.21 4.10 0.27 7.00 0.07 0.38 0.03 0.30 0.12 0.98 0.13 0.22 0.64 32.02
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.09 0.00 0.02 0.00 0.15 0 0.90 0.00 0.03 0.00 0.04 0 0 0 0 0 1.22
Start Ex 0.81 0 0.23 0 0.58 0 0.91 0 1.39 0 0.10 0 0.17 0.03 0.10 0.00 0.01 0 0.00 0 0.04 4.37

Total Ex 4.18 0.06 1.39 0.00 2.65 0.00 4.54 0.00 2.35 5.30 0.16 1.07 0.38 4.24 0.31 7.90 0.16 0.41 0.03 0.33 0.13 0.98 0.13 0.22 0.68 37.63

Particulate Matter 2.5
Run Exh 0.05 0.00 0.01 0.00 0.02 0.00 0.02 0.00 0.00 0.06 0.00 0.01 0.00 0.09 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.40
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0 0 0 0 0.00
Start Ex 0.01 0 0.00 0 0.00 0 0.01 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.00 0.03

Total Ex 0.06 0.00 0.02 0.00 0.02 0.00 0.03 0.00 0.01 0.06 0.00 0.01 0.00 0.09 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.43

Tirewear 0.07 0.00 0.01 0 0.02 0 0.02 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0.14
Breakwear 0.52 0.00 0.07 0 0.19 0 0.16 0 0.03 0.05 0.00 0.01 0.00 0.06 0.00 0.03 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.01 1.19

Total   0.65 0.00 0.10 0.00 0.23 0.00 0.21 0.00 0.04 0.12 0.00 0.03 0.00 0.16 0.00 0.15 0.00 0.01 0.00 0.01 0.00 0.05 0.00 0.01 0.01 1.78

Oxides of Sulfur Emissions  
Run Exh 0.11 0.00 0.02 0.00 0.05 0.00 0.06 0.00 0.02 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.31
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0 0 0 0 0.00
Start Ex 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.00 0.01

Total Ex 0.11 0.00 0.02 0.00 0.06 0.00 0.06 0.00 0.02 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32
Source:  SACOG (Binu Abraham) e-mail (transmitted on May 17, 2012) providing 2014, 2017, 2024 on-road emissions based on VMT forecasts in SACOG's MTP/SCS2035 for all areas except Solano(SV).  SACOG (Binu Abraham) email (transmitted on September 13, 2012) providing 2014, 2017, 2024 Solano(SV) data.
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Appendix B1: 2024 On-Road Motor Vehicle Emissions Inventory - Sacramento Federal Nonattainment Area_PM2.5 Summary
Version  : Emfac2011 (EMFAC 2011 Vehicle Categories)
Run Date : 2012/05/09
Scen Year: 2024
Season   : Winter
Area     : Sacramento Nonattainment Area [generated by SACOG, approximately El Dorado (MC)+ Placer (SV & MC) + Sacramento + Yolo + Solano (SV)]
Emissions: Tons Per Day

LDA -   GAS
LDA -   

DSL
LDT1 - 

GAS
LDT1 - 

DSL
LDT2 - 

GAS
LDT2 - 

DSL
MDV - 

GAS MDV - DSL
LHDT1 - 

GAS
LHDT1 - 

DSL
LHDT2 - 

GAS
LHDT2 - 

DSL
MHDT - 

GAS
MHDT - 

DSL
HHDT - 

GAS
HHDT - 

DSL
OBUS - 

GAS
OBUS - 

DSL
SBUS - 

GAS
SBUS - 

DSL
UBUS - 

GAS
UBUS - 

DSL MH -   GAS MH -   DSL MCY - GAS ALL-TOT

Vehicles 820373 3528 121692 156 288220 136 257365 239 46641 33640 3810 7528 4356 21256 359 9997 1265 843 260 699 317 647 11010 2217 54242 1690795
VMT/1000 32143 126 4491 6 11409 5 9899 9 1923 1376 157 306 207 1136 46 1485 58 70 11 25 40 83 146 28 468 65654
Trips   5189909 21898 740260 922 1813170 838 1580206 1475 694875 423147 56757 94689 87162 7180 57767 1040 1269 2587 1101 222 108473 10884947

Reactive Organic Gas Emissions
Run Exh 0.37 0.00 0.11 0.00 0.17 0.00 0.31 0.00 0.15 0.23 0.00 0.05 0.01 0.14 0.02 0.33 0.00 0.01 0.01 0.00 0.03 0.04 0.01 0.01 1.37 3.38
Idle Exh 0 0 0 0 0 0 0 0 0.03 0.00 0.00 0.00 0.01 0.00 0 0.20 0.00 0.00 0.00 0.00 0 0 0 0 0 0.25
Start Ex 0.56 0 0.20 0 0.28 0 0.57 0 0.37 0 0.02 0 0.08 0.01 0.04 0.00 0.01 0 0.00 0 0.32 2.47

Total Ex 0.93 0.00 0.32 0.00 0.45 0.00 0.88 0.00 0.55 0.24 0.03 0.05 0.10 0.15 0.03 0.53 0.04 0.02 0.02 0.01 0.03 0.04 0.01 0.01 1.69 6.10

Diurnal 0.05 0 0.02 0 0.03 0 0.05 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.02 0.17
Hot Soak 0.38 0 0.16 0 0.23 0 0.34 0 0.08 0 0.00 0 0.01 0.00 0.00 0.00 0.00 0 0.00 0 0.05 1.24
Running 1.27 0 0.67 0 0.89 0 1.25 0 0.52 0 0.03 0 0.04 0.00 0.02 0.00 0.00 0 0.00 0 0.18 4.87
Resting 0.03 0 0.01 0 0.02 0 0.03 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.01 0.10

Total   2.66 0.00 1.18 0.00 1.62 0.00 2.55 0.00 1.15 0.24 0.06 0.05 0.14 0.15 0.04 0.53 0.06 0.02 0.02 0.01 0.04 0.04 0.01 0.01 1.94 12.50

Oxides of Nitrogen Emissions  
Run Exh 2.54 0.05 0.70 0.00 1.28 0.00 2.24 0.00 0.60 3.28 0.03 0.65 0.09 1.47 0.24 3.41 0.03 0.12 0.02 0.23 0.10 0.93 0.06 0.18 0.69 18.96
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.10 0.00 0.02 0.00 0.09 0 1.02 0.00 0.02 0.00 0.03 0 0 0 0 0 1.28
Start Ex 0.46 0 0.14 0 0.29 0 0.56 0 1.25 0 0.09 0 0.12 0.03 0.07 0.00 0.01 0 0.00 0 0.04 3.07

Total Ex 3.00 0.05 0.85 0.00 1.57 0.00 2.80 0.00 1.85 3.38 0.13 0.67 0.21 1.56 0.27 4.44 0.10 0.14 0.03 0.26 0.11 0.93 0.07 0.18 0.73 23.32

Particulate Matter 2.5
Run Exh 0.06 0.00 0.01 0.00 0.02 0.00 0.02 0.00 0.00 0.05 0.00 0.01 0.00 0.04 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.33
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0 0 0 0 0.00
Start Ex 0.02 0 0.00 0 0.01 0 0.01 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.00 0.04

Total Ex 0.08 0.00 0.01 0.00 0.03 0.00 0.03 0.00 0.00 0.05 0.00 0.01 0.00 0.04 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.38

Tirewear 0.07 0.00 0.01 0 0.02 0 0.02 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0.15
Breakwear 0.56 0.00 0.08 0 0.20 0 0.17 0.0001 0.03 0.05 0.00 0.01 0.00 0.07 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.01 1.27

Total   0.71 0.00 0.10 0.00 0.25 0.00 0.22 0.00 0.04 0.10 0.00 0.02 0.00 0.11 0.00 0.16 0.00 0.01 0.00 0.01 0.00 0.05 0.00 0.01 0.01 1.82

Oxides of Sulfur Emissions  
Run Exh 0.12 0.00 0.02 0.00 0.06 0.00 0.06 0.00 0.02 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
Idle Exh 0 0 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0 0 0 0 0.00
Start Ex 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0 0.00 0.01

Total Ex 0.12 0.00 0.02 0.00 0.06 0.00 0.06 0.00 0.02 0.01 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.34
Source:  SACOG (Binu Abraham) e-mail (transmitted on May 17, 2012) providing 2014, 2017, 2024 on-road emissions based on VMT forecasts in SACOG's MTP/SCS2035 for all areas except Solano(SV).  SACOG (Binu Abraham) email (transmitted on September 13, 2012) providing 2014, 2017, 2024 Solano(SV) data.
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Appendix B5: Recent Emission Inventory Adjustments 
Emission inventory adjustments presented in this appendix include recent changes by the air 
districts and CARB, and are not reflected in Appendices B1 and B2. These emission changes 
are due to: 1) recently adopted control measures through January 2012 for mobile sources, and 
2) unaccounted adopted control measures through mid-2011 and additional emissions for 
stationary and area-wide sources. Tables B5.1 and B5.2 contain a summary of the district and 
CARB emission inventory adjustments, respectively. CARB off-road adjustment factors, which 
are incorporated into CEPAM – Emission Projections with External Adjustments, are available 
separately in electronic file format. 
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Table B5.1. District Emission Inventory Adjustments in Sacramento Nonattainment Area 

District Rule/Category/Source Adoption 
Year 

Implement 
Year 

VOC Emission Changes1 
(TPD) 

2011 2017 20242 
PCAPCD-243 Polyester Resin/Plastic Product Manufacturing 2003 2003 -0.194 -0.222 -0.236 
Added Heritage Dairy (Yolo-Solano)   0.105 0.105 0.105 
Added Jepson Composting (Yolo-Solano)   4.110 4.110 4.110 
Total District Adjustments   4.021 3.992 3.979 
      

District Rule/Category/Source Adoption 
Year 

Implement 
Year 

NOX Emission Changes1 
(TPD) 

2011 2017 20242 
PCAPCD-242 IC Engines3 2003 2003 -0.033 -0.026 -0.023 
Total District Adjustments   -0.033 -0.026 -0.023 

1 These changes are included in Chapter 4, Tables 4.1, 4.2a, and 4.2 b. These changes are not included in the detailed inventories 
contained in Appendix B2. 

2 2020 Emission adjustments are assumed for 2024. 
3 PCAPCD Rule 242 was adopted on April 10, 2003 and submitted to EPA for approval on December 17, 2010. EPA approved the 

Rule into the SIP effective on January 3, 2012 (76 FR 67366, 11/01/2011).  
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2011 2017 2024

RFG 0.00 0.00 0.00
Prop 1B -0.04 0.00 0.00
Moyer -0.01 0.00 0.00
AB1493 0.00 -0.02 -0.04
Smog Check 0.00 0.00 0.00
ACC 0.00 -0.03 -0.12

Carl Moyer -0.08 -0.02 0.00
Prop 1-B -0.04 -0.01 -0.01

Paved Road Dust -0.15 -0.20 -0.11
Summary -0.31 -0.27 -0.27

2011 2017 2024

RFG 0.00 0.00 0.00
Prop 1B -0.82 0.00 0.00
Moyer -0.10 -0.04 0.00
AB1493 0.00 -0.01 -0.01
Smog Check 0.00 -0.35 -0.21
ACC 0.00 -0.15 -0.99

Carl Moyer -1.95 -0.38 0.00
Prop 1-B -0.84 -0.07 -0.07
Summary -3.71 -0.99 -1.28

2011 2017 2024

RFG 0.00 -1.28 -0.65
Prop 1B 0.00 0.00 0.00
Moyer 0.00 0.00 0.00
AB1493 -0.02 -0.28 -0.62
Smog Check 0.00 -0.42 -0.29
ACC 0.00 -0.07 -0.09

Carl Moyer -0.19 -0.03 -0.01
Summary -0.21 -2.09 -1.65

Off-Road Emission Inventory

Areawide Emission Inventory

Off-Road Emission Inventory

*These changes, which include recently adopted control measures up to January 2012, are included in 
Chapter 4, Table 4.1, Table 4.2a and Table 4.2b. These changes are not included in the detailed inventories 
contained in Appendix B1 for on-road and Appendices B2 and B4 for off-road.

Table B5.2.  CARB Emission Inventory Adjustments in Sacramento Nonattainment Area

CARB Rule/Category VOC Emission Changes* (TPD)

On-Road Emission Inventory

Off-Road Emission Inventory

On-Road Emission Inventory

CARB Rule/Category PM2.5 Emission Changes* (TPD)

On-Road Emission Inventory

CARB Rule/Category NOx Emission Changes* (TPD)
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Appendix B6: Emission Reduction Credits (ERCs) 
Unused ERCs Issued for Reductions 

Certain pollutant emission reductions due to equipment shutdown or voluntary control may be 
converted to emission reduction credits (ERCs) and registered with the air districts. These 
ERCs may then be used as “offsets” to compensate for an increase in emissions from a new or 
modified major emission source regulated by the air districts. Unused ERCs are considered as 
potential future emissions supplemental to the forecasted emissions inventory. 

The amounts of unused ERCs from stationary sources by air district in Table B6.1. They are 
included in the emissions forecasts to ensure the potential future use of these credits does not 
interfere with the continued attainment of the 24-hour PM2.5 NAAQS. Since reductions in rice 
burning in Yolo-Solano air district are banked under Rule 3.21 Rice Straw Emission Reduction 
Credits, they are included under unused banked ERC. These ERCs are included to maintain the 
validity of previously banked ERCs and other reductions. 

Future Bankable Rice Burning Emission Reduction Credits 

California legislation2 in 1991 (known as the Connelly bill) required rice farmers to phase down 
rice field burning on an annual basis, beginning in 1992. A burn cap of 125,000 acres in the 
Sacramento Valley Air Basin was established, and growers with 400 acres or less were granted 
the option to burn their entire acreage once every four years. Since the rice burning reductions 
were mandated by state law, they would ordinarily not be “surplus” and eligible for banking. 
However, the Connelly bill included a special provision declaring that the reductions are 
qualified for banking if they meet the State and local banking rules.  

Reduction in rice burning may be banked in the future under ERC rules3 under development in 
Sacramento and Placer air districts. The total amounts of potential bankable rice burning ERCs 
in the SFNA-PM2.5 are added to the total ERCs. 

The amounts of future bankable rice burning ERCs for the Sacramento nonattainment area are 
listed by air district in Table B6.2. They are included in the emissions forecasts to ensure the 
potential future use of these credits does not interfere the maintenance of the 24-hour PM2.5 
NAAQS. 

Available Wood Stove/Fireplace Change-Out Incentive Program Emission Reduction 
Credits 

The Sacramento County’s Wood Stove/Fireplace Change-Out Incentive Program was 
established in June 2006 to provide financial incentives to remove or replace existing fireplaces 
and dirty wood stoves. Part of the funding for this incentive program comes from Sacramento 
County’s Solutions for the Environment and Economic Development (SEED) program.  One of 
the SEED program requirements is the revenue generated from ERCs be used to replenish the 
                                                           
2  Connelly-Areias-Chandler Rice Straw Burning Reduction Act of 1991, section 41865 of California 

Health and Safety Code. 
3  This rice burning ERC rule must be approved by EPA into the SIP for the rice ERCs to be used for 

compliance with federal air quality requirements. 
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ERC bank. The emissions reductions generated using SEED revenue in this incentive program 
must be banked as ERCs. About half of the emission reductions from this program will be 
available for the ERC bank. These ERCs from the Wood Stove/Fireplace Change-Out Incentive 
Program from Sacramento County, presented in Table B6.3, are also added to the total ERCs. 

Table B6.1 
Summary of Unused Banked Emission Reduction Credits In the Sacramento 

Nonattainment Area 

Air District a 
ERC tons/day (winter average day) 

PM2.5 SOX NOX VOC 
Sacramento 0.1 0.2 1.6 2.9 
Yolo-Solano 1.0 0.2 0.7 0.7 
Placer 0.5 0.1 0.5 0.6 
Total 1.6 0.6 2.8 4.3 

a There are no ERCs for El Dorado County AQMD. Rice ERCs from Yolo-Solano which are banked under 
Rule 3.21 are included here. 
 

Table B6.2 
Summary of Future Bankable Rice Burning Emission Reduction Credits In the Sacramento 

Nonattainment Area 

Air District a 

ERC tons/day (winter average day) 
PM2.5 SOX NOX VOC 

Sacramento 0.10 0.02 0.09 0.08 
Placer 0.21 0.04 0.19 0.17 

Total 0.31 0.06 0.28 0.25 
a There are no future bankable rice burning ERCs for El Dorado County AQMD. Rice ERCs for Yolo-
Solano are included in Table B6.1 because they are banked under Rule 3.21. 
 

Table B6.3 
ERCs From Wood Stove/Fireplace Change-Out Incentive Program 

Air District 

ERC tons/day (winter average day) 
PM2.5 SOX NOX VOC 

Sacramento 0.09 0.001 0.01 0.10 
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Appendix B7: PM2.5 and PM2.5 Precursors Forecasts by CMB Source Category 
Detailed breakdown of directly emitted PM2.5 and PM2.5 precursors base-year emissions and 
forecasts by chemical mass balance (CMB) source category is presented in Table B7.1. 
Emissions inventory projections by source category are used to forecast the contributions of 
each source category to ambient wintertime PM2.5 concentrations in 2011, 2017, and 2024. 
Emissions for stationary, areawide and off-road sources are from CARB CEPAM: NORCAL 
2012 PM2.5 SIP Baseline Emission Projections, Section a1 - Emission Projections with External 
Adjustments, downloaded on October 11, 2012. ERCs are included in the emissions inventory. 
Additional adjustments from Table B5.1 and Table B5.2 are included. On-road emissions 
include CARB external adjustments and are based on emissions generated by SACOG using 
EMFAC2011 and SACOG MTP/SCS2035 vehicle activity forecasts. On-road emissions also 
include a ”safety margin” for transportation conformity budget (1.88 tpd of NOX and 0.09 tpd of 
direct PM2.5 in 2017 and 2.10 tpd of NOX and 0.36 tpd of direct PM2.5 in 2024). 
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Table B7.1: Detailed Breakdown of Directly Emitted PM2.5 and PM2.5 Precursors Base-year 
Emissions and Forecasts by CMB Source Category 

CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

Ammonium 
Nitrate 

NOX Total SFNA 99.47 80.44 61.85 
PM2.5 Plan, 

Chapter 4, Table 
4.2a 

Ammonium 
Sulfate 

SOX Total SFNA 1.71 2.31 2.37 
PM2.5 Plan, 

Chapter 4, Table 
4.2a 

Other OC VOC  Total SFNA 106.04 96.55 94.42 
PM2.5 Plan, 

Chapter 4, Table 
4.2b 

Motor 
Vehicle 

PM2.5 for on- 
and off-road 

Mobile sources 

On-Road + Off-
Road PM2.5 

3.41 2.81 2.75 
PM2.5 Plan, 

Chapter 4, Table 
4.1 

Soil 
PM2.5 dust, 
crustal, soil 

Total Soil 5.26 5.74 6.00 
Sum of EICs 

Below 

 

 430- 430- 7078- 0000- MINERAL PROCESSES; 
CEMENT CONCRETE MANUFACTURING AND 
FABRICATION; SAND/AGGREGATE 

0.0001 0.0001 0.0001 Note 1 

 
 430- 995- 7022- 0000- MINERAL PROCESSES; 
OTHER; CLAY 

0.0814 0.1059 0.1214 Note 1 

 

 430- 426- 7102- 0000- MINERAL PROCESSES; 
CRUSHED STONE EXCAVATION AND 
PROCESSING (AGGREGATE PROD.); GRANITE 

0 0 0 Note 1 

 
 430- 434- 7050- 0000- MINERAL PROCESSES; 
LIME MANUFACTURING; LIMESTONE 

0.001 0.0013 0.0015 Note 1 

 
 430- 436- 7006- 0000- MINERAL PROCESSES; 
STORAGE PILES; ASPHALTIC CONCRETE 

0.0007 0.0009 0.001 Note 1 

 
 430- 995- 7016- 0000- MINERAL PROCESSES; 
OTHER; CEMENT 

0.0106 0.0141 0.0162 Note 1 

 
 430- 995- 7032- 0000- MINERAL PROCESSES; 
OTHER; FLYASH 

0.0041 0.0054 0.0063 Note 1 

 
 430- 995- 7042- 0000- MINERAL PROCESSES; 
OTHER; GYPSUM 

0.0023 0.003 0.0035 Note 1 

 
 430- 995- 7078- 0000- MINERAL PROCESSES; 
OTHER; SAND/AGGREGATE 

0.001 0.0012 0.0014 Note 1 

 
 430- 995- 7020- 0000- MINERAL PROCESSES; 
OTHER; CERAMICS 

0.0108 0.014 0.0161 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

 
 430- 995- 7064- 0000- MINERAL PROCESSES; 
OTHER; NON 

0.0003 0.0004 0.0005 Note 1 

 
 430- 995- 7048- 0000- MINERAL PROCESSES; 
OTHER; LIME 

0.0001 0.0001 0.0001 Note 1 

 
 430- 428- 7078- 0000- MINERAL PROCESSES; 
SURFACE BLASTING; SAND/AGGREGATE 

0.0039 0.0052 0.0058 Note 1 

 

 430- 429- 7016- 0000- MINERAL PROCESSES; 
CEMENT (PORTLAND AND OTHERS) 
MANUFACTURING; CEMENT 

0.0027 0.0035 0.0039 Note 1 

 
 430- 436- 7078- 0000- MINERAL PROCESSES; 
STORAGE PILES; SAND/AGGREGATE 

0.0006 0.0007 0.0008 Note 1 

 

 430- 995- 7000- 0000- MINERAL PROCESSES; 
OTHER; MINERAL AND METAL PRODUCTS 
(UNSPECIFIED) 

0.0445 0.058 0.0661 Note 1 

 
 430- 428- 7088- 0000- MINERAL PROCESSES; 
SURFACE BLASTING; STEEL GRIT ABRASIVE 

0 0 0 Note 1 

 

 430- 430- 7012- 0000- MINERAL PROCESSES; 
CEMENT CONCRETE MANUFACTURING AND 
FABRICATION; BRICKS 

0.0008 0.001 0.0012 Note 1 

 

 430- 430- 7016- 0000- MINERAL PROCESSES; 
CEMENT CONCRETE MANUFACTURING AND 
FABRICATION; CEMENT 

0 0 0 Note 1 

 

 430- 430- 7018- 0000- MINERAL PROCESSES; 
CEMENT CONCRETE MANUFACTURING AND 
FABRICATION; CEMENT CONCRETE 

0.2059 0.2786 0.3331 Note 1 

 
 430- 328- 1100- 0000- MINERAL PROCESSES; 
FIXED ROOF TANKS ; GASOLINE (UNSPECIFIED) 

0 0 0 Note 1 

 
 430- 995- 7012- 0000- MINERAL PROCESSES; 
OTHER; BRICKS 

0.0051 0.0068 0.0078 Note 1 

 

 430- 422- 7078- 0000- MINERAL PROCESSES; 
SAND AND GRAVEL EXCAVATION AND 
PROCESSING; SAND/AGGREGATE 

0.065 0.0983 0.1229 Note 1 

 

 430- 424- 7006- 0000- MINERAL PROCESSES; 
ASPHALTIC CONCRETE PRODUCTION; 
ASPHALTIC CONCRETE 

0.0647 0.0854 0.0975 Note 1 

 

 430- 426- 7078- 0000- MINERAL PROCESSES; 
CRUSHED STONE EXCAVATION AND 
PROCESSING (AGGREGATE PROD.); 
SAND/AGGREGATE 

0.0054 0.0072 0.0083 Note 1 

 

 430- 428- 7000- 0000- MINERAL PROCESSES; 
SURFACE BLASTING; MINERAL AND METAL 
PRODUCTS (UNSPECIFIED) 

0.0094 0.0122 0.014 Note 1 

 
 430- 995- 7018- 0000- MINERAL PROCESSES; 
OTHER; CEMENT CONCRETE 

0 0 0 Note 1 

 
 430- 995- 7075- 0000- MINERAL PROCESSES; 
OTHER; REFRACTORY  

0.0001 0.0002 0.0002 Note 1 

 
 620- 614- 5400- 0000- FARMING OPERATIONS; 
TILLING DUST; DUST 

1.0362 1.0658 1.0493 Note 1 

 
 620- 615- 5400- 0000- FARMING OPERATIONS; 
HARVEST OPERATIONS ; DUST 

0.0156 0.016 0.0158 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

 

 620- 618- 0262- 0101- FARMING OPERATIONS; 
LIVESTOCK HUSBANDRY; AGRICULTURAL 
WASTE 

0.0097 0.01 0.01 Note 1 

 

 630- 622- 5400- 0000- CONSTRUCTION AND 
DEMOLITION; BUILDING CONSTRUCTION DUST ; 
DUST 

0.457 0.5089 0.5277 Note 1 

 

 630- 624- 5400- 0000- CONSTRUCTION AND 
DEMOLITION; BUILDING CONSTRUCTION DUST; 
DUST 

0.2171 0.2418 0.2507 Note 1 

 

 630- 626- 5400- 0000- CONSTRUCTION AND 
DEMOLITION; BUILDING CONSTRUCTION DUST; 
DUST 

0.086 0.0913 0.0919 Note 1 

 

 630- 628- 5400- 0000- CONSTRUCTION AND 
DEMOLITION; BUILDING CONSTRUCTION DUST ; 
DUST 

0.0758 0.0797 0.0804 Note 1 

 

 630- 634- 5400- 0000- CONSTRUCTION AND 
DEMOLITION; ROAD CONSTRUCTION DUST; 
DUST 

1.1549 1.2291 1.2358 Note 1 

 
 640- 635- 5400- 0000- PAVED ROAD DUST; 
PAVED ROAD TRAVEL DUST ; DUST 

1.1884 1.2769 1.3927 Note 2 

 
 640- 637- 5400- 0000- PAVED ROAD DUST; 
PAVED ROAD TRAVEL DUST ; DUST 

Included 
above 

Included 
above 

Included 
above 

Note 2 

 
 640- 639- 5400- 0000- PAVED ROAD DUST; 
PAVED ROAD TRAVEL DUST ; DUST 

Included 
above 

Included 
above 

Included 
above 

Note 2 

 
 640- 641- 5400- 0000- PAVED ROAD DUST; 
PAVED ROAD TRAVEL DUST ; DUST 

Included 
above 

Included 
above 

Included 
above 

Note 2 

 
 645- 638- 5400- 0000- UNPAVED ROAD DUST; 
UNPAVED ROAD TRAVEL DUST; DUST 

0.0652 0.0673 0.0673 Note 1 

 
 645- 640- 5400- 0000- UNPAVED ROAD DUST; 
UNPAVED ROAD TRAVEL DUST; DUST 

0.173 0.1887 0.1964 Note 1 

 
 645- 644- 5400- 0000- UNPAVED ROAD DUST; 
UNPAVED ROAD TRAVEL DUST; DUST 

0.0027 0.0028 0.003 Note 1 

 
 645- 646- 5400- 0000- UNPAVED ROAD DUST; 
UNPAVED ROAD TRAVEL DUST; DUST 

0.113 0.1156 0.1134 Note 1 

 

 650- 650- 5400- 0000- FUGITIVE WINDBLOWN 
DUST; DUST FROM AGRICULTURAL LANDS 
(NON; DUST 

0.1301 0.13 0.1224 Note 1 

 
 650- 651- 5400- 0000- FUGITIVE WINDBLOWN 
DUST; DUST FROM PASTURE LANDS; DUST 

0.002 0.002 0.0018 Note 1 

 

 650- 652- 5400- 0000- FUGITIVE WINDBLOWN 
DUST; DUST FROM UNPAVED ROADS AND 
ASSOCIATED AREAS; DUST 

0.012 0.0123 0.0123 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

Wood 
Burning 

PM2.5 
residential 
and open 
burning 

Total Wood 
Burning 

14.10 14.41 14.20 
Sum of EICs 

Below 

 
 610- 600- 0230- 0000- RESIDENTIAL FUEL 
COMBUSTION; WOOD COMBUSTION ; WOOD 

10.1458 10.3946 10.2917 Note 1 

 
 610- 602- 0230- 0000- RESIDENTIAL FUEL 
COMBUSTION; WOOD COMBUSTION ; WOOD 

2.8408 2.8213 2.6909 Note 1 

 
 010- 005- 0254- 0000- ELECTRIC UTILITIES; 
BOILERS; WOOD/BARK WASTE 

0.2272 0.288 0.3266 Note 1 

 
 050- 005- 0254- 0000- MANUFACTURING AND 
INDUSTRIAL; BOILERS; WOOD/BARK WASTE 

0.1432 0.1433 0.1433 Note 1 

 

 670- 660- 0262- 0000- MANAGED BURNING AND 
DISPOSAL; AGRICULTURAL BURNING ; 
AGRICULTURAL WASTE 

0.094 0.0932 0.09 Note 1 

 

 670- 662- 0262- 0000- MANAGED BURNING AND 
DISPOSAL; AGRICULTURAL BURNING ; 
AGRICULTURAL WASTE 

0.4315 0.4415 0.4345 Note 1 

 

 670- 664- 0200- 0000- MANAGED BURNING AND 
DISPOSAL; RANGE IMPROVEMENT; SOLID FUEL 
(UNSPECIFIED) 

0.0025 0.0023 0.0021 Note 1 

 

 670- 666- 0200- 0000- MANAGED BURNING AND 
DISPOSAL; FOREST MANAGEMENT; SOLID FUEL 
(UNSPECIFIED) 

0.0562 0.0562 0.0562 Note 1 

 

 670- 668- 0200- 0000- MANAGED BURNING AND 
DISPOSAL; WEED ABATEMENT; SOLID FUEL 
(UNSPECIFIED) 

0.023 0.0212 0.0197 Note 1 

 
 670- 670- 0200- 0000- MANAGED BURNING AND 
DISPOSAL; NON; SOLID FUEL (UNSPECIFIED) 

0.1403 0.1457 0.1458 Note 1 

 

 670- 995- 0240- 0000- MANAGED BURNING AND 
DISPOSAL; OTHER; SOLID WASTE 
(UNSPECIFIED) 

0.0002 0.0002 0.0002 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

Unaccounted 
Mass 

Other 
Emissions 

Total Unaccounted 
Mass 

3.03 3.38 3.60 
Sum of EICs 

Below 

 

 010- 045- 1412- 0000- ELECTRIC UTILITIES; I.C. 
TURBINE ENGINES; KERONAPTHA JET FUEL 

0 0 0 Note 1 

 

 010- 005- 0110- 0000- ELECTRIC UTILITIES; 
BOILERS; NATURAL GAS 

0 0 0 Note 1 

 

 010- 045- 0110- 0000- ELECTRIC UTILITIES; I.C. 
TURBINE ENGINES; NATURAL GAS 

0.1942 0.1894 0.1769 Note 1 

 

 010- 045- 1200- 0000- ELECTRIC UTILITIES; I.C. 
TURBINE ENGINES; DIESEL/DISTILLATE OIL 
(UNSPECIFIED) 

0.0003 0.0003 0.0003 Note 1 

 

 010- 040- 0142- 0000- ELECTRIC UTILITIES; I.C. 
RECIPROCATING ENGINES; LANDFILL GAS 

0.0524 0.066 0.075 Note 1 

 

 010- 040- 1200- 0000- ELECTRIC UTILITIES; I.C. 
RECIPROCATING ENGINES; DIESEL/DISTILLATE 
OIL (UNSPECIFIED) 

0 0 0 Note 1 

 

 020- 995- 0012- 0000- COGENERATION; OTHER; 
FUEL (UNSPECIFIED) 

0 0 0 Note 1 

 

 030- 040- 0110- 0000- OIL AND GAS 
PRODUCTION (COMBUSTION); I.C. 
RECIPROCATING ENGINES; NATURAL GAS 

0.0052 0.0047 0.004 Note 1 

 

 030- 045- 0110- 0000- OIL AND GAS 
PRODUCTION (COMBUSTION); I.C. TURBINE 
ENGINES; NATURAL GAS 

0 0 0 Note 1 

 

 030- 040- 0100- 0000- OIL AND GAS 
PRODUCTION (COMBUSTION); I.C. 
RECIPROCATING ENGINES; GASEOUS FUEL 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 050- 005- 0110- 0000- MANUFACTURING AND 
INDUSTRIAL; BOILERS; NATURAL GAS 

0.0072 0.0072 0.0069 Note 1 

 

 050- 012- 0110- 0000- MANUFACTURING AND 
INDUSTRIAL; OVEN HEATERS (FORCE DRYING 
SURFACE COATINGS); NATURAL GAS 

0.0036 0.0036 0.0036 Note 1 

 

 050- 012- 0120- 0000- MANUFACTURING AND 
INDUSTRIAL; OVEN HEATERS (FORCE DRYING 
SURFACE COATINGS); LIQUIFIED PETROLEUM 
GAS (LPG) 

0 0 0 Note 1 

 

 050- 040- 0142- 0000- MANUFACTURING AND 
INDUSTRIAL; I.C. RECIPROCATING ENGINES; 
LANDFILL GAS 

0.0021 0.0022 0.0022 Note 1 

 

 050- 040- 1200- 0000- MANUFACTURING AND 
INDUSTRIAL; I.C. RECIPROCATING ENGINES; 
DIESEL/DISTILLATE OIL (UNSPECIFIED) 

0.003 0.0031 0.0031 Note 1 

 

 050- 070- 0110- 0000- MANUFACTURING AND 
INDUSTRIAL; IN; NATURAL GAS 

0.0023 0.0024 0.0022 Note 1 

 

 050- 005- 0243- 0000- MANUFACTURING AND 
INDUSTRIAL; BOILERS; REFUSE DERIVED FUEL 
(UNSPECIFIED) 

0.0001 0.0001 0.0001 Note 1 

 

 050- 040- 1412- 0000- MANUFACTURING AND 
INDUSTRIAL; I.C. RECIPROCATING ENGINES; 
KERONAPTHA JET FUEL 

0 0 0 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

 

 050- 995- 0110- 0000- MANUFACTURING AND 
INDUSTRIAL; OTHER; NATURAL GAS 

0.2052 0.2111 0.1981 Note 1 

 

 050- 995- 0120- 0000- MANUFACTURING AND 
INDUSTRIAL; OTHER; LIQUIFIED PETROLEUM 
GAS (LPG) 

0.0006 0.0004 0.0004 Note 1 

 

 050- 020- 0110- 0000- MANUFACTURING AND 
INDUSTRIAL; SPACE HEATING; NATURAL GAS 

0.0004 0.0004 0.0004 Note 1 

 

 050- 010- 0120- 0000- MANUFACTURING AND 
INDUSTRIAL; PROCESS HEATERS; LIQUIFIED 
PETROLEUM GAS (LPG) 

0.0028 0.003 0.003 Note 1 

 

 050- 010- 0110- 0000- MANUFACTURING AND 
INDUSTRIAL; PROCESS HEATERS; NATURAL 
GAS 

0.0047 0.0046 0.0043 Note 1 

 

 050- 040- 0124- 0000- MANUFACTURING AND 
INDUSTRIAL; I.C. RECIPROCATING ENGINES; 
PROPANE 

0 0 0 Note 1 

 

 050- 040- 1100- 0000- MANUFACTURING AND 
INDUSTRIAL; I.C. RECIPROCATING ENGINES; 
GASOLINE (UNSPECIFIED) 

0.0001 0.0001 0.0001 Note 1 

 

 050- 995- 1220- 0000- MANUFACTURING AND 
INDUSTRIAL; OTHER; DISTILLATE OIL 
(UNSPECIFIED) 

0.0005 0.0005 0.0005 Note 1 

 

 050- 005- 0124- 0000- MANUFACTURING AND 
INDUSTRIAL; BOILERS; PROPANE 

0.0001 0.0001 0.0001 Note 1 

 

 050- 040- 0110- 0000- MANUFACTURING AND 
INDUSTRIAL; I.C. RECIPROCATING ENGINES; 
NATURAL GAS 

0.0023 0.0024 0.0022 Note 1 

 

 050- 005- 1220- 0000- MANUFACTURING AND 
INDUSTRIAL; BOILERS; DISTILLATE OIL 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 050- 995- 0200- 0000- MANUFACTURING AND 
INDUSTRIAL; OTHER; SOLID FUEL 
(UNSPECIFIED) 

0.0053 0.0055 0.0055 Note 1 

 

 050- 995- 1000- 0000- MANUFACTURING AND 
INDUSTRIAL; OTHER; LIQUID FUEL 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 052- 042- 1200- 0010- FOOD AND 
AGRICULTURAL PROCESSING; AG. IRRIGATION 
I.C. ENGINES; DIESEL/DISTILLATE OIL 
(UNSPECIFIED) 

0.0186 0.0047 0.0043 Note 1 

 

 052- 042- 1200- 0011- FOOD AND 
AGRICULTURAL PROCESSING; AG. IRRIGATION 
I.C. ENGINES; DIESEL/DISTILLATE OIL 
(UNSPECIFIED) 

0.0158 0.0126 0.007 Note 1 

 

 052- 010- 0120- 0000- FOOD AND 
AGRICULTURAL PROCESSING; PROCESS 
HEATERS; LIQUIFIED PETROLEUM GAS (LPG) 

0.0007 0.001 0.001 Note 1 

 

 052- 010- 1224- 0000- FOOD AND 
AGRICULTURAL PROCESSING; PROCESS 
HEATERS; DISTILLATE OIL #2  (FUEL OIL #2) 

0 0 0 Note 1 

 

 052- 070- 0110- 0000- FOOD AND 
AGRICULTURAL PROCESSING; IN; NATURAL 
GAS 

0.0007 0.0007 0.0006 Note 1 

 

 052- 042- 0110- 0000- FOOD AND 
AGRICULTURAL PROCESSING; AG. IRRIGATION 
I.C. ENGINES; NATURAL GAS 

0.0005 0.0005 0.0004 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

 

 052- 040- 1200- 0000- FOOD AND 
AGRICULTURAL PROCESSING; I.C. 
RECIPROCATING ENGINES; DIESEL/DISTILLATE 
OIL (UNSPECIFIED) 

0 0 0 Note 1 

 

 052- 010- 0110- 0000- FOOD AND 
AGRICULTURAL PROCESSING; PROCESS 
HEATERS; NATURAL GAS 

0.0145 0.0153 0.0142 Note 1 

 

 052- 005- 0110- 0000- FOOD AND 
AGRICULTURAL PROCESSING; BOILERS; 
NATURAL GAS 

0.0059 0.0061 0.0056 Note 1 

 

 060- 005- 0110- 0000- SERVICE AND 
COMMERCIAL; BOILERS; NATURAL GAS 

0.0182 0.0198 0.0201 Note 1 

 

 060- 005- 0144- 0000- SERVICE AND 
COMMERCIAL; BOILERS; SEWAGE GAS 

0.0004 0.0004 0.0004 Note 1 

 

 060- 005- 1220- 0000- SERVICE AND 
COMMERCIAL; BOILERS; DISTILLATE OIL 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 060- 045- 1200- 0000- SERVICE AND 
COMMERCIAL; I.C. TURBINE ENGINES; 
DIESEL/DISTILLATE OIL (UNSPECIFIED) 

0 0 0 Note 1 

 

 060- 005- 0124- 0000- SERVICE AND 
COMMERCIAL; BOILERS; PROPANE 

0.0001 0.0001 0.0001 Note 1 

 

 060- 995- 1220- 0000- SERVICE AND 
COMMERCIAL; OTHER; DISTILLATE OIL 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 060- 995- 0110- 0005- SERVICE AND 
COMMERCIAL; OTHER; NATURAL GAS 

0.0059 0.0061 0.0061 Note 1 

 

 060- 005- 0142- 0000- SERVICE AND 
COMMERCIAL; BOILERS; LANDFILL GAS 

0.0019 0.002 0.002 Note 1 

 

 060- 010- 0110- 0000- SERVICE AND 
COMMERCIAL; PROCESS HEATERS; NATURAL 
GAS 

0.0018 0.0019 0.002 Note 1 

 

 060- 012- 0110- 0000- SERVICE AND 
COMMERCIAL; OVEN HEATERS (FORCE DRYING 
SURFACE COATINGS); NATURAL GAS 

0.0003 0.0003 0.0003 Note 1 

 

 060- 040- 0110- 0000- SERVICE AND 
COMMERCIAL; I.C. RECIPROCATING ENGINES; 
NATURAL GAS 

0 0 0 Note 1 

 

 060- 040- 1200- 0000- SERVICE AND 
COMMERCIAL; I.C. RECIPROCATING ENGINES; 
DIESEL/DISTILLATE OIL (UNSPECIFIED) 

0.0016 0.0016 0.001 Note 1 

 

 060- 040- 1412- 0000- SERVICE AND 
COMMERCIAL; I.C. RECIPROCATING ENGINES; 
KERONAPTHA JET FUEL 

0.0001 0.0001 0.0001 Note 1 

 

 060- 995- 0110- 0000- SERVICE AND 
COMMERCIAL; OTHER; NATURAL GAS 

0.1752 0.1891 0.1925 Note 1 

 

 060- 995- 0120- 0000- SERVICE AND 
COMMERCIAL; OTHER; LIQUIFIED PETROLEUM 
GAS (LPG) 

0.0002 0.0002 0.0002 Note 1 

 

 060- 030- 0110- 0000- SERVICE AND 
COMMERCIAL; WATER HEATING; NATURAL GAS 

0.0126 0.0135 0.0137 Note 1 

 

 060- 045- 1412- 0000- SERVICE AND 
COMMERCIAL; I.C. TURBINE ENGINES; 
KERONAPTHA JET FUEL 

0 0 0 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

 

 060- 020- 0110- 0000- SERVICE AND 
COMMERCIAL; SPACE HEATING; NATURAL GAS 

0.0459 0.0492 0.0499 Note 1 

 

 060- 010- 0130- 0000- SERVICE AND 
COMMERCIAL; PROCESS HEATERS; PROCESS 
GAS 

0.0001 0.0001 0.0001 Note 1 

 

 099- 040- 1200- 0000- OTHER (FUEL 
COMBUSTION); I.C. RECIPROCATING ENGINES; 
DIESEL/DISTILLATE OIL (UNSPECIFIED) 

0.0185 0.0169 0.0139 Note 1 

 

 099- 995- 0000- 0000- OTHER (FUEL 
COMBUSTION); OTHER; MATERIAL NOT 
SPECIFIED 

0.0008 0.0008 0.0008 Note 1 

 

 110- 132- 0146- 0000- SEWAGE TREATMENT; 
FLARES; DIGESTER GAS 

0.0005 0.0006 0.0006 Note 1 

 

 110- 132- 0130- 0000- SEWAGE TREATMENT; 
FLARES; PROCESS GAS 

0.0012 0.0013 0.0013 Note 1 

 

 110- 110- 0300- 0000- SEWAGE TREATMENT; 
SEWAGE TREATMENT PLANTS; LIQUID WASTE 
(UNSPECIFIED) 

0.0004 0.0004 0.0004 Note 1 

 

 120- 132- 0136- 0000- LANDFILLS; FLARES; 
WASTE GAS 

0.0171 0.0179 0.0181 Note 1 

 

 120- 122- 0242- 0000- LANDFILLS; CLASS II AND 
III LANDFILLS; MUNICIPAL SOLID WASTE (MSW) 

0 0 0 Note 1 

 

 130- 130- 0240- 0000- INCINERATORS; 
INCINERATION; SOLID WASTE (UNSPECIFIED) 

0 0 0 Note 1 

 

 130- 130- 0110- 0000- INCINERATORS; 
INCINERATION; NATURAL GAS 

0.0004 0.0005 0.0005 Note 1 

 

 130- 130- 0130- 0000- INCINERATORS; 
INCINERATION; PROCESS GAS 

0 0 0 Note 1 

 

 130- 132- 0136- 0000- INCINERATORS; FLARES; 
WASTE GAS 

0.0003 0.0003 0.0003 Note 1 

 

 140- 140- 0010- 0000- SOIL REMEDIATION; 
AERATION/LANDFARMING; HYDROCARBON 
COMPOUNDS (UNSPECIFIED) 

0 0 0 Note 1 

 

 140- 995- 0240- 0000- SOIL REMEDIATION; 
OTHER; SOLID WASTE (UNSPECIFIED) 

0.0002 0.0003 0.0003 Note 1 

 

 140- 995- 0010- 0000- SOIL REMEDIATION; 
OTHER; HYDROCARBON COMPOUNDS 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 140- 995- 0300- 0000- SOIL REMEDIATION; 
OTHER; LIQUID WASTE (UNSPECIFIED) 

0 0 0 Note 1 

 

 140- 995- 0110- 0000- SOIL REMEDIATION; 
OTHER; NATURAL GAS 

0.0002 0.0002 0.0002 Note 1 

 

 140- 995- 0120- 0000- SOIL REMEDIATION; 
OTHER; LIQUIFIED PETROLEUM GAS (LPG) 

0 0 0 Note 1 

 

 199- 995- 0000- 0000- OTHER (WASTE 
DISPOSAL); OTHER; MATERIAL NOT SPECIFIED 

0 0 0 Note 1 

 

 199- 995- 0300- 0000- OTHER (WASTE 
DISPOSAL); OTHER; LIQUID WASTE 
(UNSPECIFIED) 

0 0 0 Note 1 
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 199- 995- 0260- 0000- OTHER (WASTE 
DISPOSAL); OTHER; BIOLOGICAL WASTE 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 199- 170- 0260- 0000- OTHER (WASTE 
DISPOSAL); COMPOSTING; BIOLOGICAL WASTE 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 199- 190- 0010- 0000- OTHER (WASTE 
DISPOSAL); VOLATILE ORGANIC WASTE 
DISPOSAL (EVAPORATION); HYDROCARBON 
COMPOUNDS (UNSPECIFIED) 

0 0 0 Note 1 

 

 199- 170- 0240- 0000- OTHER (WASTE 
DISPOSAL); COMPOSTING; SOLID WASTE 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 199- 130- 0136- 0000- OTHER (WASTE 
DISPOSAL); INCINERATION; WASTE GAS 

0 0 0 Note 1 

 

 410- 995- 4999- 0000- CHEMICAL; OTHER; 
CHEMICALS (UNSPECIFIED) 

0 0 0 Note 1 

 

 410- 400- 2036- 0000- CHEMICAL; CHEMICAL 
MANUFACTURING; NITRIC ACID 

0 0 0 Note 1 

 

 410- 403- 5018- 0000- CHEMICAL; FIBERGLASS 
AND FIBERGLASS PRODUCTS 
MANUFACTURING; FIBERGLASS 

0.0072 0.0094 0.0119 Note 1 

 

 410- 404- 5032- 0000- CHEMICAL; PLASTICS AND 
PLASTIC PRODUCTS MANUFACTURING; 
POLYETHER RESINS 

0.0363 0.0469 0.0592 Note 1 

 

 410- 400- 2006- 0000- CHEMICAL; CHEMICAL 
MANUFACTURING; AMMONIUM PHOSPHATES 

0 0 0 Note 1 

 

 410- 400- 5800- 0000- CHEMICAL; CHEMICAL 
MANUFACTURING; FERTILIZERS (UNSPECIFIED) 

0.0169 0.0207 0.0261 Note 1 

 

 410- 328- 3128- 0000- CHEMICAL; FIXED ROOF 
TANKS ; ETHANOL (ETHYL ALCOHOL) 

0 0 0 Note 1 

 

 410- 400- 5520- 0000- CHEMICAL; CHEMICAL 
MANUFACTURING; PHARMACEUTICALS 

0.0001 0.0001 0.0002 Note 1 

 

 410- 404- 5028- 0000- CHEMICAL; PLASTICS AND 
PLASTIC PRODUCTS MANUFACTURING; 
POLYESTERS (UNSPECIFIED) 

0.0044 0.0057 0.0072 Note 1 

 

 410- 995- 3160- 0000- CHEMICAL; OTHER; FATTY 
ALCOHOLS (UNSPECIFIED) 

0.0005 0.0006 0.0008 Note 1 

 
 410- 995- 3362- 0000- CHEMICAL; OTHER; UREA 0.0002 0.0003 0.0003 Note 1 

 

 410- 995- 5520- 0000- CHEMICAL; OTHER; 
PHARMACEUTICALS 

0.0034 0.0042 0.0053 Note 1 

 

 410- 400- 2002- 0000- CHEMICAL; CHEMICAL 
MANUFACTURING; AMMONIA 

0.0011 0.0015 0.0018 Note 1 

 

 410- 404- 5060- 0000- CHEMICAL; PLASTICS AND 
PLASTIC PRODUCTS MANUFACTURING; 
SYNTHETIC ORGANIC FIBERS 

0.0578 0.073 0.092 Note 1 

 

 410- 995- 5020- 0000- CHEMICAL; OTHER; 
MELAMINE RESINS 

0 0 0 Note 1 
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 410- 328- 3220- 0000- CHEMICAL; FIXED ROOF 
TANKS ; METHANOL (METHYL ALCOHOL) 

0 0 0 Note 1 

 

 410- 404- 5066- 0000- CHEMICAL; PLASTICS AND 
PLASTIC PRODUCTS MANUFACTURING; VINYL 
(UNSPECIFIED) 

0.0003 0.0003 0.0004 Note 1 

 

 410- 995- 3346- 0000- CHEMICAL; OTHER; 
TRICHLOROETHYLENE (TCE) 

0 0 0 Note 1 

 

 410- 404- 5000- 0000- CHEMICAL; PLASTICS AND 
PLASTIC PRODUCTS MANUFACTURING; 
PLASTICS (UNSPECIFIED) 

0.059 0.0736 0.0921 Note 1 

 

 410- 995- 8400- 0000- CHEMICAL; OTHER; INK 
(UNSPECIFIED) 

0.0027 0.0035 0.0043 Note 1 

 

 410- 400- 3362- 0000- CHEMICAL; CHEMICAL 
MANUFACTURING; UREA 

0.0135 0.0174 0.022 Note 1 

 

 410- 340- 5530- 0000- CHEMICAL; WASTEWATER 
TREATMENT; SOAP/DETERGENTS 

0 0 0 Note 1 

 

 410- 400- 3000- 0000- CHEMICAL; CHEMICAL 
MANUFACTURING; ORGANIC CHEMICALS 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 410- 402- 0248- 0000- CHEMICAL; RUBBER AND 
RUBBER PRODUCTS MANUFACTURING; 
RUBBER TIRES 

0.0001 0.0001 0.0002 Note 1 

 

 410- 404- 5050- 0000- CHEMICAL; PLASTICS AND 
PLASTIC PRODUCTS MANUFACTURING; 
POLYVINYL CHLORIDE (PVC) 

0.0059 0.0075 0.0095 Note 1 

 

 420- 418- 6052- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL PRODUCTS PROCESSING 
LOSSES; PEANUTS 

0 0 0 Note 1 

 

 420- 420- 6038- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL CROP PROCESSING LOSSES; 
GRAIN (UNSPECIFIED) 

0.0063 0.0074 0.0085 Note 1 

 

 420- 420- 6060- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL CROP PROCESSING LOSSES; 
RICE 

0.0085 0.0103 0.0116 Note 1 

 

 420- 995- 6000- 0000- FOOD AND AGRICULTURE; 
OTHER; FOOD AND AGRICULTURAL PRODUCTS 
(UNSPECIFIED) 

0 0 0 Note 1 

 

 420- 414- 6000- 0000- FOOD AND AGRICULTURE; 
BREWERIES; FOOD AND AGRICULTURAL 
PRODUCTS (UNSPECIFIED) 

0.0246 0.0283 0.0317 Note 1 

 

 420- 408- 6090- 0000- FOOD AND AGRICULTURE; 
WINE FERMENTATION; WINE 

0 0 0 Note 1 

 

 420- 418- 6020- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL PRODUCTS PROCESSING 
LOSSES; COFFEE 

0 0 0 Note 1 

 

 420- 418- 6040- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL PRODUCTS PROCESSING 
LOSSES; GRAIN FEED 

0 0 0 Note 1 

 

 420- 410- 6090- 0000- FOOD AND AGRICULTURE; 
WINE AGING; WINE 

0 0 0 Note 1 

 

 420- 418- 6000- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL PRODUCTS PROCESSING 
LOSSES; FOOD AND AGRICULTURAL PRODUCTS 
(UNSPECIFIED) 

0.0488 0.0568 0.0638 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

 

 420- 418- 6018- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL PRODUCTS PROCESSING 
LOSSES; CEREAL 

0.006 0.0071 0.0081 Note 1 

 

 420- 412- 6012- 0000- FOOD AND AGRICULTURE; 
BAKERIES; BREAD/BAKED GOODS 

0 0 0 Note 1 

 

 420- 420- 6040- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL CROP PROCESSING LOSSES; 
GRAIN FEED 

0.0003 0.0004 0.0004 Note 1 

 

 420- 420- 6064- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL CROP PROCESSING LOSSES; 
SEEDS 

0.0002 0.0002 0.0003 Note 1 

 

 420- 420- 6074- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL CROP PROCESSING LOSSES; 
SUGAR BEETS 

0.0008 0.001 0.0011 Note 1 

 

 420- 418- 6080- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL PRODUCTS PROCESSING 
LOSSES; VEGETABLE OIL 

0.0003 0.0003 0.0004 Note 1 

 

 420- 420- 6000- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL CROP PROCESSING LOSSES; 
FOOD AND AGRICULTURAL PRODUCTS 
(UNSPECIFIED) 

0.3108 0.3692 0.414 Note 1 

 

 420- 338- 0010- 0000- FOOD AND AGRICULTURE; 
COOLING TOWERS; HYDROCARBON 
COMPOUNDS (UNSPECIFIED) 

0 0 0 Note 1 

 

 420- 414- 6040- 0000- FOOD AND AGRICULTURE; 
BREWERIES; GRAIN FEED 

0 0 0 Note 1 

 

 420- 418- 6003- 0000- FOOD AND AGRICULTURE; 
AGRICULTURAL PRODUCTS PROCESSING 
LOSSES; ALMONDS 

0.0305 0.0357 0.0398 Note 1 

 

 610- 606- 0110- 0000- RESIDENTIAL FUEL 
COMBUSTION; FUEL COMBUSTION ; NATURAL 
GAS 

0.2314 0.2562 0.2727 Note 1 

 

 610- 606- 1220- 0000- RESIDENTIAL FUEL 
COMBUSTION; FUEL COMBUSTION ; DISTILLATE 
OIL (UNSPECIFIED) 

0.0188 0.0097 0.0097 Note 1 

 

 610- 608- 0110- 0000- RESIDENTIAL FUEL 
COMBUSTION; FUEL COMBUSTION ; NATURAL 
GAS 

0.1142 0.1263 0.1343 Note 1 

 

 610- 610- 0110- 0000- RESIDENTIAL FUEL 
COMBUSTION; FUEL COMBUSTION ; NATURAL 
GAS 

0.0092 0.0102 0.0108 Note 1 

 

 610- 995- 0110- 0000- RESIDENTIAL FUEL 
COMBUSTION; OTHER; NATURAL GAS 

0.0269 0.0299 0.0313 Note 1 

 

 610- 995- 0120- 0000- RESIDENTIAL FUEL 
COMBUSTION; OTHER; LIQUIFIED PETROLEUM 
GAS (LPG) 

0.0131 0.0134 0.0101 Note 1 

 

 660- 656- 0200- 0000- FIRES; STRUCTURAL 
FIRES; SOLID FUEL (UNSPECIFIED) 

0.0289 0.0333 0.0382 Note 1 

 

 660- 658- 0200- 0000- FIRES; AUTOMOBILE 
FIRES; SOLID FUEL (UNSPECIFIED) 

0.0395 0.0442 0.0481 Note 1 

 

 690- 680- 6000- 0000- COOKING; COMMERCIAL 
CHARBROILING; FOOD AND AGRICULTURAL 
PRODUCTS (UNSPECIFIED) 

0.5345 0.5977 0.6575 Note 1 

 

 690- 682- 6000- 0000- COOKING; DEEP FAT 
FRYING; FOOD AND AGRICULTURAL PRODUCTS 
(UNSPECIFIED) 

0.0004 0.0004 0.0008 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

 

 690- 684- 6000- 0000- COOKING; COOKING 
(UNSPECIFIED); FOOD AND AGRICULTURAL 
PRODUCTS (UNSPECIFIED) 

0.0495 0.0554 0.0609 Note 1 

 

 450- 456- 0230- 0000- WOOD AND PAPER; 
SAWMILL/WOODWORKING OPERATIONS; WOOD 

0.042 0.0484 0.0493 Note 1 

 

 450- 454- 5620- 0000- WOOD AND PAPER; 
PLYWOOD/PARTICLE BOARD MANUFACTURING; 
PLYWOOD/PARTICLEBOARD 

0.0328 0.0381 0.0388 Note 1 

 

 450- 450- 5610- 0000- WOOD AND PAPER; PULP 
AND PAPER MANUFACTURING; PAPER/PULP 

0.0433 0.0498 0.0507 Note 1 

 

 450- 995- 0230- 0000- WOOD AND PAPER; 
OTHER; WOOD 

0.292 0.334 0.3392 Note 1 

 

 450- 995- 5610- 0000- WOOD AND PAPER; 
OTHER; PAPER/PULP 

0.0041 0.0048 0.0049 Note 1 

 

 230- 230- 9100- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; METAL PARTS AND 
PRODUCTS COATINGS; OIL BASED (ORGANIC 
SOLVENT BASED) COATINGS (UNSPECIFIED) 

0.0016 0.0019 0.0023 Note 1 

 

 230- 230- 9200- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; METAL PARTS AND 
PRODUCTS COATINGS; WATER BASED 
COATINGS (UNSPECIFIED) 

0.0014 0.0017 0.0019 Note 1 

 

 230- 232- 9000- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; WOOD FURNITURE AND 
FABRICATED PRODUCTS COATINGS; COATINGS 
(UNSPECIFIED) 

0.0026 0.003 0.0031 Note 1 

 

 230- 240- 8302- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; THINNING AND CLEANUP 
SOLVENT USES; THINNING SOLVENTS  

0.0001 0.0001 0.0001 Note 1 

 

 230- 230- 9000- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; METAL PARTS AND 
PRODUCTS COATINGS; COATINGS 
(UNSPECIFIED) 

0.0059 0.0067 0.0071 Note 1 

 

 230- 218- 9000- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; AUTO REFINISHING; 
COATINGS (UNSPECIFIED) 

0.0001 0.0001 0.0001 Note 1 

 

 230- 218- 9050- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; AUTO REFINISHING; 
TOPCOATS (UNSPECIFIED) 

0.0026 0.0029 0.003 Note 1 

 

 230- 995- 9000- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; OTHER; COATINGS 
(UNSPECIFIED) 

0.0085 0.0104 0.011 Note 1 

 

 230- 995- 9100- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; OTHER; OIL BASED 
(ORGANIC SOLVENT BASED) COATINGS 
(UNSPECIFIED) 

0.0026 0.0028 0.0029 Note 1 

 

 230- 216- 8350- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; PREPARATION 
SOLVENTS; CLEANUP SOLVENTS  

0.0001 0.0001 0.0001 Note 1 

 

 230- 218- 9100- 0000- COATINGS AND RELATED 
PROCESS SOLVENTS; AUTO REFINISHING; OIL 
BASED (ORGANIC SOLVENT BASED) COATINGS 
(UNSPECIFIED) 

0.0004 0.0004 0.0004 Note 1 

 

 240- 264- 8400- 0000- PRINTING; LITHOGRAPHIC; 
INK (UNSPECIFIED) 

0.001 0.0012 0.0013 Note 1 
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CMB Source 
Category 

EI Source 
Assignments 

Emission Category 

Emissions, Tons/Day Sacramento 
Federal PM2.5 Nonattainment Area Source 

2011 2017 2024 

 

 250- 292- 8200- 0000- ADHESIVES AND 
SEALANTS; ADHESIVES AND SEALANTS; 
ADHESIVES AND SEALANTS (UNSPECIFIED) 

0.001 0.0013 0.0014 Note 1 

 

 440- 444- 7100- 0000- METAL PROCESSES; 
METAL PLATING AND COATING OPERATIONS; 
ZINC 

0.0027 0.0031 0.0035 Note 1 

 

 470- 338- 0010- 0000- ELECTRONICS; COOLING 
TOWERS; HYDROCARBON COMPOUNDS 
(UNSPECIFIED) 

0.002 0.0032 0.0032 Note 1 

 

 499- 338- 0010- 0000- OTHER (INDUSTRIAL 
PROCESSES); COOLING TOWERS; 
HYDROCARBON COMPOUNDS (UNSPECIFIED) 

0.0049 0.009 0.0125 Note 1 

 

 499- 492- 0012- 0000- OTHER (INDUSTRIAL 
PROCESSES); ; FUEL (UNSPECIFIED) 

0.0082 0.0154 0.0214 Note 1 

 

 499- 995- 0010- 0000- OTHER (INDUSTRIAL 
PROCESSES); OTHER; HYDROCARBON 
COMPOUNDS (UNSPECIFIED) 

0.0003 0.0005 0.0007 Note 1 

 

 499- 995- 0000- 0000- OTHER (INDUSTRIAL 
PROCESSES); OTHER; MATERIAL NOT 
SPECIFIED 

0.0006 0.0012 0.0015 Note 1 

 

 540- 590- 0400- 0000- ASPHALT PAVING / 
ROOFING; ASPHALT ROOFING OPERATIONS; 
ASPHALT 

0.0081 0.0085 0.0085 Note 1 

Note 1: Except for on-road, CARB CEPAM: NORCAL 2012 PM2.5 SIP Baseline Emission Projections, 
Section a1 - Emission Projections with External Adjustments, downloaded on October 11, 2012. On-road 
emissions include CARB external adjustments and are based on emissions generated by SACOG using 
EMFAC2011 and SACOG MTP/SCS2035 vehicle activity forecasts. On-road emissions above also 
include a ”safety margin” for transportation conformity budget (1.88 tpd of NOX and 0.09 tpd of direct 
PM2.5 in 2017 and 2.10 tpd of NOX and 2.02 tpd of direct PM2.5 in 2024). ERCs plus additional 
adjustments from Table B5.1 and Table B5.2 are included in the table. 

Note 2: Revised paved emissions provided by CARB on June 13, 2013, incorporating January 2011 
Paved Road Emission Factors, and SACOG MTP SCS 2035 VMTs. 
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Appendix C: Chemical Mass Balance (CMB): Modeling Parameters, 
Performance Metrics, and Sensitivity Analyses 

As part of the maintenance demonstration analysis, we applied chemical mass balance (CMB) 
receptor modeling to 2009–2012 wintertime (November–February) PM2.5 data. The most recent 
version of the United States Environmental Protection Agency (EPA) CMB model (EPA CMB 
v.8.2) was used. This Appendix provides supplementary information about the CMB modeling 
using the data collected at the Del Paso Manor (DPM) and T Street (T St.) monitoring sites. 
Specifically, this Appendix describes the modeling details, including the chemical species and 
sample dates used for the CMB modeling, and the CMB modeling results and model 
performance metrics, in tabular and graphical formats. Results for several sensitivity analyses 
are provided, including results for the ambient versus the SANDWICH1-adjusted datasets, for T 
St. with and without levoglucosan, and for Del Paso Manor using two datasets with carbon 
species from different analytical methods. The development of the wood-burning source profiles 
are described, as well as the CMB sensitivity tests that were conducted for the three different 
wood-burning profiles. 

Table C-1 summarizes the sample dates that were available for the CMB analyses. There were 
44 available dates for the ambient data modeling; of these, a subset of 36 dates was available 
for the SANDWICH-adjusted data modeling. Twelve dates were considered “high concentration” 
days, each with a measured total mass greater than 18 µg/m3. Meteorological conditions for all 
days analyzed were conducive for high PM2.5 in Sacramento County; therefore, the results from 
this analysis are representative of the day types of concern for maintenance demonstration. The 
meteorological conditions included either a strong high pressure system over the Great Basin or 
an approaching cold front well offshore of California with a weak high pressure system over the 
Great Basin. Locally, winds were generally light to calm, and the low-level temperature 
inversions were moderate to strong. 

Table C-2 provides a summary of the chemical species used in the CMB modeling runs. The 
EPA CMB model requires a preselected set of fitting species, used in calculating source 
contribution estimates, and floating species, used in model validation. Ideally, fitting species are 
dominant and unique components of different emissions sources. Because of the limited 
availability of species with data above instrument method detection limits (MDL), only 18 
species were included as fitting or floating species for CMB modeling of the Del Paso Manor 
data; one additional species, levoglucosan, was available for the T St. site. At Del Paso Manor, 
ten fitting species were selected to represent markers for the predominant emissions source 
types; at T St., levoglucosan, a unique tracer for wood-burning emissions, was also included as 
a fitting species. Unless otherwise noted, all results for the T St. site provided in this Appendix 
included levoglucosan and did not include a pure organic carbon (OC) source profile. 

Since the ambient speciation data are limited in terms of unique species/source type 
combinations, only a handful of source types can be quantified by CMB: ammonium sulfate, 
ammonium nitrate, mobile sources (combined gas/diesel exhaust), dust, wood burning, and 
“other OC” (i.e., OC attributed to secondary formation from volatile organic compound (VOC) 
emissions). The ammonium sulfate, ammonium nitrate, mobile sources, dust, and wood-burning 
                                                
1  SANDWICH is the Sulfate, Adjusted Nitrate, Derived Water, Inferred Carbonaceous mass Hybrid material 

balance approach. 
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(oak/eucalyptus composite) profiles, as well as the associated uncertainties, were provided by 
the California Air Resources Board (CARB) via the Sacramento Metropolitan Air Quality 
Management District (SMAQMD).2 The “other OC” profile was composed entirely of OC and 
was given a mass fraction of 1, and an uncertainty of 0.1 in the profile dataset. Two additional 
wood-burning profiles, discussed below, were developed on the basis of the literature.  

Tables C-3 through C-6 provide the CMB modeling results for the Del Paso Manor and T St. 
monitoring sites. The results in Tables C-3 and C-4 were generated from CMB modeling with 
the ambient datasets at DPM and T St., respectively, while Tables C-5 and C-6 were generated 
from the SANDWICH-adjusted datasets at DPM and T St. The results include the measured 
total mass and CMB-estimated total mass, as well as three performance metrics for the least-
squares algorithm (R-square, chi-square, and percent mass), for each sample date. The R-
square fitting statistic, determined by a linear regression of the measured and CMB-estimated 
concentrations for fitting species, ranges from 0.0 to 1.0; values closer to 1.0 indicate that the 
CMB profiles and source contributions explain the measured concentrations, while R-square 
values less than 0.8 indicate that source contributions do not explain them well. The chi-square 
fitting statistic describes the difference between the measured and calculated concentrations for 
fitting species. Values less than one indicate a good fit, while values between 1 and 2 are 
considered acceptable. Finally, the percent mass indicates the fraction of mass that was 
estimated, as the sum of the individual source contribution estimates, for each sample date. 
Values between 80% and 120% are considered acceptable. Also included in Tables C-2 
through C-5 are date-specific source contribution estimates in units of µg/m3 for the major 
source types: ammonium sulfate, ammonium nitrate, motor vehicles, soil/dust, wood burning, 
and other organic carbon sources. The difference between the measured and CMB-estimated 
total mass is also provided for each sample date (“Unapportioned”). 

The CMB results were typically within acceptable ranges for the performance metrics, but the 
chi-square values were at the high end of the acceptable range. This may be due to the lack of 
unique tracers for the source types. As shown in Table C-3, average performance statistics for 
the CMB results using the ambient dataset at Del Paso Manor were 0.9, 5.9, and 78.4 for the R-
square, chi-square, and percent mass, respectively. The chi-square improved to 4.1, and the 
percent mass improved to 79.7 when only the 12 high concentration dates were considered. 
Further, the sum of species in the ambient dataset typically accounted for only 80% of the 
measured total mass; therefore, CMB results were equivalent in the total mass apportioned 
(approximately 80%). As shown in Table C-4, average CMB performance statistics using the 
ambient dataset at T St. were better: 0.9, 4.0, and 98.4 for the R-square, chi-square, and 
percent mass, respectively. Levoglucosan is a unique wood-burning tracer and enables better 
source apportionment between source types, resulting in more total mass apportioned and 
improved fitting statistics. Certain sample dates had poor (less than 0.8) R-square values; these 
dates were often characterized by low total mass. The CMB model performance improved for 
the DPM SANDWICH-adjusted dataset; the R-square, chi-square, and percent mass metrics 
were 0.9, 4.5, and 94.8, respectively (Table C-5). The CMB model performance for the T St. 
SANDWICH-adjusted dataset was comparable to the ambient dataset (Table C-6). 

Figures C-1 through C-4 provide a time series of CMB-estimated source contributions by 
source type for each sample date; the percent mass estimated by CMB is also displayed.  
                                                
2  Email from Janice Lam and Kasia Turkiewicz, March 17, 2009. 
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Figures C-1 and C-2 show time series plots for the ambient datasets at DPM and T St. and 
Figures C-3 and C-4 show time series plots for the SANDWICH-adjusted datasets at DPM and 
T St. In general, the time series are consistent with the average source contributions provided in 
the maintenance demonstration report; both sites are predominantly influenced by ammonium 
nitrate and wood-burning emissions. However, at the Del Paso Manor site there are dates on 
which contributions from wood burning were low and mass contributions from the OC or 
unapportioned source types were higher than typical (greater than 10 to 20% of the total mass). 
On November 3, 2009, for example, the mass apportioned to “Other OC” was 32% and the 
unapportioned mass was 25% of the total mass. In contrast, at T St. on the same date, CMB 
apportioned more mass than typical (greater than 10% of the total mass) to the motor vehicles 
and/or dust source types. 

Figures C-5 and C-6 provide a comparison of the CMB results for the T St. site with and 
without the use of levoglucosan as a model fitting species. Sensitivity tests were conducted to 
evaluate the results when both levoglucosan data and a pure OC profile were included. The 
source contribution estimates for the OC source type when the OC profile was included were 
nearly always negative and less than the standard error, indicating that the OC profile was 
collinear with other profiles. Therefore, results provided here that include levoglucosan as a 
fitting species did not also include a pure OC profile. As shown in both the ambient and 
SANDWICH comparisons, the levoglucosan data enable better attribution of mass between the 
wood-burning and motor vehicles source types, resulting in less unapportioned mass. 

Figure C-7 shows results of a sensitivity test comparing results between two analytical methods 
used to determine OC and EC at the Del Paso Manor site. Beginning in 2009, the analytical 
method for carbon species changed, and carbon species with revised analytical methods were 
available for both Thermal Optical Transmittance (TOT)-based and Thermal Optical Reflectance 
(TOR)-based carbon parameters. Sensitivity tests were conducted to evaluate the different 
carbon methods relative to the carbon fractions in the source profiles. On average, the results 
were very similar (within 5%) for all source types; typically, model performance, including mass 
apportioned, was better for the TOT-based results. 

Additional sensitivity tests were performed to assess the variability in results for different wood-
burning source profiles. The results from the wood-burning sensitivity runs are provided in 
Figures C-8 and C-9. Three wood-burning source profiles were compared: (1) a composite oak 
and eucalyptus profile provided by CARB3, (2) an oak profile, and (3) a composite oak, pine, 
and fire profile. The oak and oak/pine/fir profiles were based on reported literature4. The range 
in source contribution estimates for the three wood-burning profiles is displayed for each sample 
date in Figure C-8. The panels in Figure C-9 show the average source contributions, 
considering all possible dates in the dataset, for the three different wood-burning profiles. 

 

                                                
3  Email from Janice Lam and Kasia Turkiewicz, March 17, 2009. 
4  Fine, P. M., G. R. Cass, et al. (2004). "Chemical characterization of fine particle emissions from the fireplace 

combustion of wood types grown in the Midwestern and Western United States." Environmental Engineering 
Science 21: 387-409. 
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Table C-1. A summary of the 44 dates available for the CMB analyses is provided.  

Of the 44 dates, 36 dates were available for the SANDWICH-adjusted analyses. 

2009 2010 2011 2012 

11/3/2009 1/2/2010 1/3/2011 1/10/2012* 

11/24/2009* 1/5/2010* 1/9/2011 
 

11/30/2009* 1/11/2010 1/27/2011* 
 

12/9/2009 1/20/2010 2/2/2011 
 

12/15/2009 1/26/2010 2/8/2011 
 

12/27/2009* 2/1/2010 2/14/2011 
 

 
2/7/2010 2/20/2011 

 

 
2/16/2010 2/26/2011 

 

 
2/22/2010 11/5/2011 

 

 
2/25/2010 11/8/2011* 

 

 
11/4/2010 11/20/2011 

 

 
11/10/2010 11/29/2011* 

 

 
11/16/2010 12/5/2011* 

 

 
11/22/2010 12/11/2011 

 

 
11/28/2010 12/17/2011 

 

 
12/4/2010* 12/20/2011 

 

 
12/7/2010 12/29/2011* 

 

 
12/16/2010* 

  

 
12/22/2010 

  

 
12/28/2010 

   

The 12 dates marked with an “*” indicate the dates included in the “high concentration” aggregates.  
  



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 

 

 Appendix C: CMB Modeling Parameters, Performance Metrics, and Sensitivity Analyses 
  Page C-6 
 

Table C-2. Chemical species included in the CMB model as fitting (marked with an “x”) or 
floating species (unmarked). 

Species 
Fitting 

Species 
Source 

Ammonium X Ammonium sulfate, ammonium nitrate 

Bromine  Gas/diesel 

Calcium X Dust 

Chlorine  Multiple 

Copper  Gas/diesel, dust 

Elemental Carbon X Wood burning, gas/diesel 

Iron X Dust 

Lead  Multiple 

Levoglucosan* X Wood burning 

Manganese  Multiple 

Nickel  Multiple 

Nitrate X Ammonium nitrate 

Organic carbon** X Wood burning, gas/diesel 

Potassium X Wood burning 

Silicon X Dust 

Sodium  Multiple 

Sulfate X Ammonium sulfate 

Titanium  Multiple 

Zinc X Multiple 
 

* Levoglucosan data were only available for the T St. modeling runs. 
** Organic mass estimates were used in the SANDWICH-adjusted datasets instead of organic carbon. 
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Table C-3. CMB results for the Del Paso Manor ambient dataset.  

Negative values for the “Unapportioned” source contribution estimates indicate the predicted total mass was higher than the 
measured total mass. 

Date 
Measured 

Mass 

CMB 
Mass 

R- 
square 

Chi 
square 

%  
Mass 

Wood 
Burning 

Ammon. 
Sulfate 

Ammon. 
Nitrate 

OC 
Motor 

Vehicles 
Dust 

Un-
apportioned 

11/3/2009 14.50 10.93 0.93 3.76 75.35 1.01 0.34 1.15 4.76 1.63 2.03 3.57 

11/24/2009 27.10 23.13 0.94 4.02 85.35 9.98 0.55 6.31 3.13 2.07 1.09 3.97 

11/30/2009 27.50 23.74 0.94 3.97 86.34 8.37 0.84 8.48 3.61 1.59 0.85 3.76 

12/9/2009 34.70 27.59 0.97 2.12 79.51 12.82 0.62 4.64 6.71 2.34 0.46 7.11 

12/15/2009 13.50 13.18 0.95 3.14 97.61 5.01 0.55 5.11 1.20 1.02 0.29 0.32 

12/27/2009 26.30 22.85 0.97 2.11 86.88 3.77 1.08 15.46 1.21 1.10 0.22 3.45 

1/2/2010 19.30 15.32 0.92 5.78 79.36 4.60 0.93 6.75 2.36 0.49 0.19 3.98 

1/5/2010 24.80 20.33 0.94 4.59 81.97 2.12 1.43 12.76 2.60 0.80 0.62 4.47 

1/11/2010 16.30 11.90 0.93 4.52 73.02 2.91 0.85 6.08 0.94 0.75 0.38 4.40 

1/20/2010 2.40 1.28 0.80 12.83 53.22 0.64 0.10 0.19 0.18 0.11 0.06 1.12 

1/26/2010 5.20 3.76 0.80 13.29 72.40 0.73 0.19 1.09 0.97 0.41 0.37 1.44 

2/1/2010 15.80 11.74 0.93 3.92 74.31 5.35 0.27 2.91 1.98 0.97 0.26 4.06 

2/7/2010 10.50 11.70 0.93 5.39 111.47 3.13 1.30 3.72 2.38 0.59 0.58 -1.20 

2/16/2010 11.90 10.22 0.94 4.10 85.85 2.27 0.60 3.32 2.17 0.96 0.90 1.68 

2/22/2010 10.80 7.61 0.94 4.51 70.47 3.09 0.58 1.37 1.23 0.58 0.75 3.19 

2/25/2010 10.00 8.78 0.91 5.62 87.83 2.83 0.42 2.26 1.94 0.82 0.51 1.22 

11/4/2010 12.40 9.31 0.93 3.49 75.07 0.87 0.14 1.31 3.46 1.65 1.88 3.09 

11/10/2010 4.30 4.26 0.90 6.56 99.01 1.15 0.31 1.33 0.72 0.41 0.34 0.04 

11/16/2010 14.70 13.10 0.92 5.47 89.11 -0.31 0.85 3.54 4.09 1.28 3.66 1.60 

11/22/2010 5.70 3.44 0.76 17.80 60.35 2.08 0.27 0.56 0.09 0.27 0.17 2.26 

11/28/2010 15.30 12.03 0.94 3.65 78.65 4.42 0.45 3.29 2.85 0.88 0.14 3.27 

12/4/2010 30.30 25.13 0.95 2.88 82.94 4.02 0.82 17.39 1.61 0.96 0.32 5.17 

12/7/2010 13.40 10.86 0.87 6.20 81.01 4.07 -0.07 1.39 2.37 1.74 1.36 2.54 
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Date 
Measured 

Mass 

CMB 
Mass 

R- 
square 

Chi 
square 

%  
Mass 

Wood 
Burning 

Ammon. 
Sulfate 

Ammon. 
Nitrate 

OC 
Motor 

Vehicles 
Dust 

Un-
apportioned 

12/16/2010 18.20 13.51 0.89 5.87 74.21 6.35 0.17 2.44 2.49 1.56 0.50 4.69 

12/22/2010 5.90 4.71 0.80 8.55 79.75 1.80 -0.13 0.68 1.20 0.72 0.42 1.19 

12/28/2010 11.00 8.31 0.92 5.82 75.55 1.89 0.72 3.30 1.60 0.46 0.35 2.69 

1/3/2011 14.50 11.36 0.89 8.45 78.36 4.16 0.40 2.62 2.97 0.63 0.58 3.14 

1/9/2011 16.80 13.41 0.97 1.76 79.83 4.34 0.42 5.97 1.89 0.74 0.06 3.39 

1/27/2011 24.40 16.96 0.94 4.22 69.51 1.70 0.93 8.82 2.11 1.77 1.63 7.44 

2/2/2011 18.80 10.87 0.96 2.51 57.83 3.01 0.57 3.44 1.58 1.35 0.91 7.93 

2/8/2011 1.90 0.95 0.94 3.04 49.79 -0.01 0.12 0.11 0.36 0.16 0.22 0.95 

2/14/2011 7.40 6.03 0.97 2.31 81.49 1.77 1.14 1.92 0.66 0.21 0.32 1.37 

2/20/2011 11.70 8.61 0.91 5.67 73.61 3.93 0.29 1.66 1.89 0.57 0.28 3.09 

2/26/2011 6.00 5.65 0.87 5.42 94.12 1.64 0.03 0.79 1.15 1.37 0.66 0.35 

11/5/2011 10.10 7.48 0.78 11.59 74.02 4.48 0.08 0.83 1.15 0.70 0.23 2.62 

11/8/2011 22.30 15.47 0.88 8.02 69.38 7.57 0.52 2.38 2.78 1.47 0.76 6.83 

11/20/2011 4.20 3.04 0.58 28.81 72.26 1.34 0.08 0.44 0.66 0.30 0.22 1.16 

11/29/2011 18.30 13.29 0.93 4.57 72.64 2.27 0.73 6.64 1.66 1.09 0.89 5.01 

12/5/2011 25.30 21.74 0.96 2.42 85.92 7.50 0.52 9.18 1.80 1.54 1.18 3.56 

12/11/2011 33.50 25.29 0.95 3.05 75.48 10.26 0.74 6.38 5.50 1.90 0.51 8.21 

12/17/2011 40.70 31.85 0.94 4.70 78.25 10.22 1.25 13.70 4.97 1.16 0.55 8.85 

12/20/2011 51.60 40.87 0.94 4.44 79.21 11.92 2.18 22.12 1.74 1.99 0.92 10.73 

12/29/2011 52.90 45.31 0.95 3.64 85.65 6.21 1.41 30.34 4.15 1.67 1.53 7.59 

1/10/2012 35.80 26.98 0.94 3.23 75.35 11.36 0.55 5.64 3.94 3.95 1.53 8.82 
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Table C-4. CMB results for the T St. ambient dataset.  

The dataset included levoglucosan as a fitting species and did not include a pure organic carbon source profile. CMB was not able to 
calculate a solution for 2/22/2010 or 12/11/2011; this often indicates collinearity between sources. Negative values for the 
“Unapportioned” source contribution estimates indicate the predicted total mass was higher than the measured total mass. 

Date 
Measured  

Mass 
CMB Mass R- square Chi- square 

%  
Mass 

Wood 
Burning 

Ammon. 
Sulfate  

Ammon. 
Nitrate  

Motor Vehicles Dust 
Un- 

apportioned 

11/3/2009 17.00 14.93 0.86 2.64 87.84 4.96 0.09 1.33 6.26 2.28 2.07 

11/24/2009 28.00 24.77 0.89 4.47 88.46 9.95 0.57 8.25 3.90 2.10 3.23 

11/30/2009 20.00 23.64 0.93 3.48 118.20 10.37 0.88 10.18 1.17 1.04 -3.64 

12/9/2009 26.00 25.56 0.91 5.07 98.31 19.34 0.69 5.08 0.26 0.20 0.44 

12/15/2009 14.00 15.75 0.89 4.96 112.50 5.86 0.78 7.66 0.70 0.75 -1.75 

12/27/2009 28.00 28.15 0.90 5.05 100.52 9.82 1.07 16.88 0.33 0.06 -0.15 

1/2/2010 10.00 12.50 0.94 2.26 124.95 4.69 0.98 6.43 0.31 0.08 -2.50 

1/5/2010 22.00 22.86 0.92 3.85 103.90 6.27 1.86 13.43 0.87 0.43 -0.86 

1/11/2010 15.00 16.31 0.91 4.14 108.73 6.01 1.35 8.04 0.65 0.27 -1.31 

1/20/2010 3.00 1.96 0.83 1.84 65.42 1.28 -0.09 0.31 0.31 0.16 1.04 

1/26/2010 4.00 4.18 0.93 1.19 104.44 0.89 0.17 2.09 0.88 0.15 -0.18 

2/1/2010 13.00 12.53 0.89 4.89 96.35 5.94 0.51 5.15 0.44 0.49 0.47 

2/7/2010 7.00 6.85 0.88 3.78 97.89 4.45 0.23 1.33 0.49 0.35 0.15 

2/16/2010 13.00 12.85 0.91 2.99 98.84 3.76 0.71 4.33 2.71 1.35 0.15 

2/22/2010 
           

2/25/2010 6.00 8.00 0.90 2.76 133.38 2.03 0.57 3.58 1.36 0.45 -2.00 

11/4/2010 17.00 15.10 0.92 1.70 88.84 5.14 -0.10 2.58 5.81 1.68 1.90 

11/10/2010 5.00 5.00 0.89 2.27 99.98 1.77 0.12 1.89 0.92 0.30 0.00 

11/16/2010 14.00 13.70 0.95 1.66 97.85 3.77 0.86 5.89 2.30 0.87 0.30 

11/22/2010 5.00 4.68 0.86 3.55 93.56 2.27 0.22 1.32 0.51 0.36 0.32 

11/28/2010 8.00 7.39 0.91 2.86 92.34 3.31 0.34 3.29 0.35 0.09 0.61 

12/4/2010 32.00 30.26 0.91 4.99 94.55 9.49 0.89 19.58 0.12 0.18 1.74 

12/7/2010 11.00 13.25 0.88 4.84 120.50 8.07 0.00 2.27 1.34 1.57 -2.25 
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Date 
Measured  

Mass 
CMB Mass R- square Chi- square 

%  
Mass 

Wood 
Burning 

Ammon. 
Sulfate  

Ammon. 
Nitrate  

Motor Vehicles Dust 
Un- 

apportioned 

12/16/2010 16.00 18.84 0.83 9.19 117.76 11.81 0.36 4.56 1.09 1.01 -2.84 

12/22/2010 4.00 2.69 0.84 1.72 67.18 0.56 -0.26 0.99 1.18 0.21 1.31 

12/28/2010 13.00 14.42 0.88 6.19 110.91 6.86 0.79 5.58 0.40 0.79 -1.42 

1/3/2011 10.00 11.60 0.85 6.82 116.04 6.98 0.26 3.41 0.47 0.49 -1.60 

1/9/2011 11.00 12.03 0.82 8.23 109.36 5.65 0.29 5.80 0.18 0.11 -1.03 

1/27/2011 23.00 20.02 0.90 5.14 87.05 7.94 1.26 8.47 1.16 1.19 2.98 

2/2/2011 9.00 7.47 0.91 3.10 82.98 3.67 0.35 2.19 0.63 0.62 1.53 

2/8/2011 1.00 1.18 0.84 1.09 118.20 0.57 0.02 0.10 0.25 0.25 -0.18 

2/14/2011 7.00 5.36 0.93 1.66 76.60 1.17 0.89 1.97 0.98 0.36 1.64 

2/20/2011 6.00 5.51 0.78 6.95 91.75 3.90 -0.01 1.30 0.21 0.10 0.49 

2/26/2011 4.00 3.74 0.89 2.01 93.58 2.48 -0.07 0.67 0.48 0.18 0.26 

11/5/2011 10.00 10.25 0.88 4.94 102.54 7.64 -0.05 1.50 0.47 0.70 -0.25 

11/8/2011 14.00 14.31 0.91 4.40 102.20 9.10 0.52 3.29 0.71 0.69 -0.31 

11/20/2011 3.00 2.65 0.87 2.01 88.26 1.45 -0.23 0.89 0.45 0.09 0.35 

11/29/2011 21.00 17.88 0.93 3.11 85.15 6.89 1.05 7.94 1.24 0.76 3.12 

12/5/2011 20.00 20.01 0.90 5.47 100.07 10.18 0.39 7.01 0.80 1.64 -0.01 

12/11/2011 
           

12/17/2011 36.00 34.21 0.89 6.68 95.02 13.12 1.71 18.24 0.76 0.39 1.79 

12/20/2011 50.00 33.87 0.91 5.39 67.74 13.91 1.52 16.08 1.24 1.11 16.13 

12/29/2011 55.00 49.53 0.92 5.01 90.05 16.02 1.45 29.63 0.69 1.74 5.47 

1/10/2012 28.00 28.74 0.90 5.69 102.64 16.49 0.82 8.42 1.08 1.92 -0.74 
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Table C-5. CMB results for the Del Paso Manor SANDWICH-adjusted dataset.  

Negative values for the “Unapportioned” source contribution estimates indicate the predicted total mass was higher than the 
measured total mass. 

Date 
Measured 

Mass 
CMB 
Mass 

R- 
square 

Chi- 
square 

%  
Mass 

Wood 
Burning 

Ammon. 
Sulfate 

Ammon. 
Nitrate 

OC 
Motor 

Vehicles 
Dust 

Un-
apportioned 

11/24/2009 26.40 25.71 0.94 4.40 97.38 9.92 0.69 5.01 6.93 2.07 1.09 0.69 

11/30/2009 26.90 26.59 0.95 4.19 98.86 8.35 0.89 7.52 7.38 1.59 0.85 0.31 

12/15/2009 13.40 13.43 0.94 4.02 100.25 4.99 0.61 4.10 2.42 1.02 0.29 -0.03 

12/27/2009 27.90 26.82 0.97 2.13 96.13 3.77 1.07 16.06 4.59 1.10 0.22 1.08 

1/2/2010 19.20 18.43 0.93 5.75 96.00 4.60 0.93 6.59 5.63 0.49 0.19 0.77 

1/5/2010 24.30 23.32 0.94 4.70 95.97 2.12 1.42 13.55 4.82 0.80 0.62 0.98 

1/11/2010 13.80 13.08 0.94 4.60 94.76 2.91 0.84 6.27 1.93 0.75 0.38 0.72 

1/20/2010 2.40 1.76 0.95 2.08 73.31 0.62 0.19 -0.03 0.81 0.11 0.06 0.64 

1/26/2010 4.80 4.11 0.89 6.34 85.60 0.73 0.24 0.66 1.70 0.41 0.37 0.69 

2/1/2010 15.90 15.40 0.94 3.99 96.83 5.30 0.38 2.00 6.48 0.97 0.27 0.50 

2/7/2010 9.00 8.93 0.93 5.30 99.26 3.12 1.42 2.82 0.40 0.59 0.58 0.07 

2/16/2010 10.90 11.68 0.84 11.30 107.15 2.24 1.03 0.87 5.70 0.94 0.90 -0.78 

2/25/2010 8.80 8.79 0.91 5.81 99.90 2.80 0.58 1.21 2.88 0.81 0.51 0.01 

11/4/2010 12.10 12.04 0.91 3.49 99.46 0.85 0.46 0.22 7.00 1.61 1.89 0.06 

11/10/2010 3.80 3.92 0.90 5.74 103.19 1.14 0.46 0.45 1.12 0.40 0.34 -0.12 

11/22/2010 4.20 3.67 0.91 4.53 87.47 2.02 0.45 -0.03 0.80 0.27 0.18 0.53 

11/28/2010 14.80 13.20 0.95 3.10 89.16 4.42 0.46 3.04 4.26 0.88 0.14 1.60 

12/4/2010 30.40 29.06 0.96 2.92 95.60 4.02 0.82 17.72 5.22 0.96 0.32 1.34 

12/7/2010 10.50 9.97 0.87 4.51 94.91 4.02 0.30 0.15 2.43 1.70 1.36 0.53 

12/16/2010 17.70 16.00 0.92 4.22 90.42 6.31 0.27 1.88 5.48 1.56 0.50 1.70 

12/22/2010 4.70 4.33 0.87 3.68 92.20 1.78 0.04 0.09 1.29 0.70 0.43 0.37 

12/28/2010 10.80 9.66 0.93 5.75 89.48 1.89 0.72 3.20 3.05 0.46 0.35 1.14 

1/3/2011 13.00 11.28 0.91 6.96 86.74 4.15 0.42 2.28 3.21 0.63 0.58 1.72 

1/9/2011 15.80 14.39 0.97 1.76 91.05 4.33 0.42 5.93 2.90 0.74 0.06 1.41 
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Date 
Measured 

Mass 
CMB 
Mass 

R- 
square 

Chi- 
square 

%  
Mass 

Wood 
Burning 

Ammon. 
Sulfate 

Ammon. 
Nitrate 

OC 
Motor 

Vehicles 
Dust 

Un-
apportioned 

1/27/2011 20.40 19.55 0.94 4.46 95.81 1.70 0.92 9.24 4.29 1.77 1.63 0.85 

2/2/2011 10.80 11.10 0.90 6.21 102.82 2.98 0.90 1.58 3.41 1.33 0.91 -0.30 

2/14/2011 6.20 6.48 0.94 4.37 104.54 1.76 1.59 0.31 2.29 0.21 0.32 -0.28 

2/20/2011 9.30 9.07 0.91 5.70 97.55 3.84 0.44 0.78 3.16 0.56 0.28 0.23 

2/26/2011 5.60 5.63 0.83 4.68 100.58 1.63 0.23 0.16 1.59 1.35 0.66 -0.03 

11/5/2011 9.80 8.83 0.94 2.30 90.12 4.35 0.31 -0.02 3.26 0.70 0.24 0.97 

11/8/2011 20.30 19.34 0.93 4.39 95.28 7.44 0.84 0.96 7.88 1.45 0.76 0.96 

11/20/2011 3.30 2.77 0.85 5.50 83.93 1.30 0.24 -0.09 0.81 0.29 0.22 0.53 

11/29/2011 16.80 14.95 0.93 5.20 88.96 2.28 0.73 6.95 3.01 1.09 0.89 1.85 

12/5/2011 24.70 23.95 0.97 2.41 96.96 7.50 0.54 8.56 4.62 1.54 1.18 0.75 

12/29/2011 54.30 54.66 0.96 3.58 100.66 6.21 1.41 31.08 12.76 1.67 1.53 -0.36 

1/10/2012 35.30 33.14 0.95 2.95 93.89 11.31 0.84 4.26 11.28 3.93 1.53 2.16 
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Table C-6. CMB results for the T St. SANDWICH-adjusted dataset.  

The dataset included levoglucosan as a fitting species and did not include a pure organic carbon source profile. Negative values for 
the “Unapportioned” source contribution estimates indicate the predicted total mass was higher than the measured total mass. 

Date 
Measured 

Mass 
CMB 
Mass 

R- 
square 

Chi- 
square 

%  
Mass 

Wood 
Burning 

Ammon. 
Sulfate  

Ammon. 
Nitrate  

Motor 
Vehicles 

Dust Un-apportioned 

11/24/2009 23.00 23.67 0.88 5.00 102.90 10.24 0.95 6.12 4.36 2.01 -0.67 

11/30/2009 20.80 22.22 0.92 4.23 106.84 10.41 1.01 8.58 1.19 1.03 -1.42 

12/15/2009 12.10 13.77 0.86 6.16 113.83 5.17 0.96 6.15 0.73 0.77 -1.67 

12/27/2009 25.50 27.27 0.89 5.71 106.93 8.20 1.07 17.42 0.48 0.10 -1.77 

1/2/2010 12.20 12.32 0.94 2.39 100.94 5.41 1.10 5.46 0.27 0.06 -0.12 

1/5/2010 22.90 23.40 0.92 3.76 102.18 6.10 1.82 14.20 0.85 0.43 -0.50 

1/11/2010 17.00 17.12 0.91 4.05 100.68 6.86 1.33 8.06 0.64 0.23 -0.12 

1/20/2010 2.60 1.68 0.79 1.76 64.52 1.10 0.01 0.13 0.28 0.16 0.92 

1/26/2010 4.00 3.44 0.82 2.11 86.02 0.99 0.67 0.61 1.04 0.14 0.56 

2/1/2010 11.80 12.13 0.86 6.40 102.83 7.34 0.82 3.20 0.37 0.40 -0.33 

2/7/2010 5.80 5.85 0.82 4.35 100.90 4.11 0.69 0.19 0.49 0.37 -0.05 

2/16/2010 10.90 10.47 0.74 6.18 96.09 3.96 1.88 0.20 3.19 1.25 0.43 

2/25/2010 6.70 6.59 0.82 4.51 98.36 2.26 1.16 1.42 1.30 0.45 0.11 

11/4/2010 16.20 13.76 0.86 1.93 84.95 5.23 0.73 0.10 6.08 1.62 2.44 

11/10/2010 3.90 3.83 0.82 2.55 98.08 1.72 0.77 0.20 0.83 0.31 0.07 

11/22/2010 4.80 4.43 0.84 3.00 92.25 2.70 0.72 0.15 0.51 0.35 0.37 

11/28/2010 6.50 6.42 0.90 2.87 98.78 2.88 0.53 2.52 0.38 0.10 0.08 

12/4/2010 30.60 29.66 0.90 5.19 96.91 8.62 0.90 19.73 0.18 0.23 0.94 

12/7/2010 11.10 11.74 0.83 5.46 105.79 7.94 0.73 0.15 1.35 1.56 -0.64 

12/16/2010 17.40 19.08 0.83 8.83 109.67 12.14 0.38 4.40 1.17 0.98 -1.68 

12/22/2010 2.40 1.90 0.75 1.62 79.08 0.56 0.13 0.16 0.83 0.23 0.50 

12/28/2010 13.80 14.17 0.87 6.13 102.71 6.84 0.83 5.30 0.42 0.79 -0.37 

1/3/2011 10.10 10.49 0.83 6.99 103.82 6.28 0.42 2.74 0.52 0.52 -0.39 

1/9/2011 11.10 11.06 0.82 7.83 99.65 4.68 0.33 5.57 0.24 0.24 0.04 
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Date 
Measured 

Mass 
CMB 
Mass 

R- 
square 

Chi- 
square 

%  
Mass 

Wood 
Burning 

Ammon. 
Sulfate  

Ammon. 
Nitrate  

Motor 
Vehicles 

Dust Un-apportioned 

1/27/2011 21.60 20.86 0.90 5.05 96.56 8.41 1.21 8.85 1.23 1.17 0.74 

2/2/2011 6.80 6.71 0.83 4.63 98.60 4.25 1.03 0.21 0.60 0.60 0.09 

2/14/2011 5.40 4.66 0.87 1.89 86.33 1.27 1.55 0.18 1.35 0.32 0.74 

2/20/2011 4.60 4.70 0.70 6.72 102.20 3.71 0.48 0.16 0.24 0.11 -0.10 

2/26/2011 2.90 2.67 0.83 1.97 92.13 1.68 0.21 0.13 0.44 0.20 0.23 

11/5/2011 9.40 9.77 0.87 3.90 103.90 7.99 0.51 0.11 0.48 0.68 -0.37 

11/8/2011 13.00 13.49 0.88 4.77 103.76 10.04 1.21 0.88 0.71 0.65 -0.49 

11/20/2011 2.40 1.90 0.88 0.89 79.21 1.18 0.17 0.11 0.35 0.09 0.50 

11/29/2011 17.90 16.94 0.91 3.96 94.62 5.51 1.04 8.43 1.13 0.82 0.96 

12/5/2011 17.10 18.32 0.87 6.45 107.12 8.55 0.44 6.77 0.89 1.67 -1.22 

12/29/2011 50.50 50.74 0.92 4.91 100.47 16.31 1.43 30.56 0.71 1.73 -0.24 

1/10/2012 27.10 29.09 0.92 4.86 107.33 18.25 0.97 6.92 1.11 1.84 -1.99 
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Figure C-1. Time series of CMB results for the Del Paso Manor ambient dataset. Negative values for the “Unapportioned” source 
contribution estimates indicate the predicted total mass was higher than the measured total mass. 

 



PM2.5 Implementation/Maintenance Plan and 
Re-designation Request for Sacramento PM2.5 Nonattainment Area October 24, 2013 
 

 CMB Modeling Parameters, Performance Metrics, and Sensitivity Analyses 
  Appendix C-16 

Figure C-2. Time series of CMB results for the T St. ambient dataset. Negative values for the “Unapportioned” source contribution 
estimates indicate the predicted total mass was higher than the measured total mass. 
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Figure C-3. Time series of CMB results for the Del Paso Manor SANDWICH-adjusted dataset. Negative values for the 
“Unapportioned” source contribution estimates indicate the predicted total mass was higher than the measured total mass. 
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Figure C-4. Time series of CMB results for the T St. SANDWICH-adjusted dataset. Negative values for the “Unapportioned” source 
contribution estimates indicate the predicted total mass was higher than the measured total mass. 
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Figure C-5. Comparison of CMB results at T St. for the ambient dataset, with levoglucosan 
included as a fitting species and omitting the OC profile, for all dates and high concentration 
dates (a, b), and without including levoglucosan as a fitting species for all dates and high 
concentration dates (c, d). 

(a) 

 

(b) 

 

(c) 

 

(d) 
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Figure C-6. Comparison of SANDWICH-adjusted CMB results at T St. with levoglucosan 
included as a fitting species, omitting the OC profile, for all dates and high concentration dates 
(a, b) and without including levoglucosan as a fitting species, omitting the OC profile, for all 
dates and high concentration dates (c, d). 

(a) 

 

(b) 

 

(c) 

 

(d) 
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Figure C-7. Comparison of average source contribution estimates at Del Paso Manor for all 
dates for the ambient dataset with carbon species developed using different analytical methods: 
Thermal Optical Transmittance (a), and Thermal Optical Reflectance (b). 

(a) 

 

(b) 

 

Figure C-8. Time series of wood-burning source contribution estimates at T St. for three 
different wood-burning source profiles: (1) oak/eucalyptus, (2) oak, and (3) oak/pine/fir.
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Figure C-9. Comparison of average source contribution estimates at T St., including all samples 
dates, for the three different wood-burning source profiles: (a) oak/eucalyptus, (b) oak, and (c) 
oak/pine/fir. 

(a)  

 

(b) 

 

(c) 
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Appendix D:Motor Vehicle Emission Budgets 
The motor vehicle emissions budgets (MVEB) for NOX and PM2.5 were calculated for the 2017 
interim year and the 2024 maintenance year. On-road motor vehicle emission estimates were 
developed using the latest available transportation data and California’s EMFAC2011 model. 
The forecasted vehicle miles traveled (VMT) and speed distributions used are based on the 
Sacramento region’s Metropolitan Transportation Plan/Sustainable Communities Strategy 2035 
(MTP/SCS 2035) adopted on April 19, 2012 and the Plan Bay Area Preferred Land Use 
Scenario/Transportation Investment Strategy (May 11, 2012) which was provided by the San 
Francisco Bay Area Metropolitan Transportation Commission (MTC) to Sacramento Area 
Council of Governments. The latest adjustments for recent ARB baseline controls were applied 
to the EMFAC2011 emissions. The transportation budgets incorporate a “safety margin” needed 
primarily to allow flexibility to adjust or uncertainties in rate of growth and other factors that may 
affect actual emission estimates. The resulting SIP control forecasted motor vehicle emissions 
were rounded up to whole numbers to get the MVEB. Tables D-1 and D-2 document the MVEB 
calculations for 2017, and 2024. 

The safety margins as a percentage of the motor vehicle inventory in the plan are 5% in 2017 
and 9% in 2024. These percentages are consistent with the safety margin in the Draft 2013 
Ozone Plan Revision. Since the Ozone Plan does not cover 2024, the 2018 percentage of the 
safety margin extended to 2024 for safety margin calculation. In addition, an allowance of 0.20 
tpd was added in 2024 to account for growth in PM2.5 emissions out to 2035. The PM2.5 portion 
of the motor vehicle emissions included tire and break wear. 
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Table D-1 

 
Sacramento Federal Nonattainment Area 

Transportation Conformity Budgets for 2006 24-hour PM2.5 standard 
Winter Planning Emissions in Tons per Day 

    
   2017   
 NOX  PM2.5 
    
On-Road Emissions from EMFAC2011 37.62  1.78 
Adjustment to Baseline -0.55  -0.05 
    
Net Inventory 37.07  1.73 
Safety Margin 1.88  0.09 
Total 38.95  1.82 
    
Conformity Budget 39  2 

 
Table D-2 

 
Sacramento Federal Nonattainment Area 

Transportation Conformity Budgets for 2006 24-hour PM2.5 standard 
Winter Planning Emissions in Tons per Day 

    
   2024   
 NOX  PM2.5 
    
On-Road Emissions from EMFAC2011 23.32  1.82 
Adjustment to Baseline -1.21  -0.16 
    
Net Inventory 22.11  1.66 
Safety Margin 2.10  0.36 
Total 24.21  2.02 
    
Conformity Budget 25  3 
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Appendix E: Meteorological Analysis Data 

E.1 Electronic files for the meteorological analysis 
Electronic appendix is available in spreadsheet format. Here are the descriptions of each 
workbook and worksheet 

Workbook Name: General Statistics Rain.xlsm 

Worksheet Name Worksheet Description 
README Description of each spreadsheet.  
#H2 Raw data description file 
90883 Raw rain data from National Weather Services 
KSAC KSAC Rain data extracted from Sheet 90883 
PV Pivot Table summarizing the annual rainfall pattern 
Fig 5.18 Figure 5.18 of the text 

Workbook Name: General Statistics.xlsm 

  
Worksheet Name Worksheet Description 
README Description of each spreadsheet.  
Metdata-hr Hourly meteorological data at the Del Paso Manor Monitor 
Metdata-dy Daily summary of the meteorological data at the Del Paso Manor Monitor 
4am-TP Morning surface temperature summary and chart 
4pm-TP Afternoon surface temperature summary and chart 
4am-TG Morning temperature inversion summary and chart  
4pm-TG Afternoon temperature inversion summary and chart 
Ave-HT Morning average 500mb height summary and chart 
Day-DP Day time dew point temperature summary and chart 

Workbook Name: General Statistics Wind.xlsm 

Worksheet Name Worksheet Description 
README Description of each spreadsheet.  
Wind Hourly raw wind speed data for the Del Paso Manor and 

Sacramento T Street monitors 
4pm 4pm data for winter months only 
12am 12am data for winter months only 
4pm-DPM-TST Afternoon wind speed summary and chart 
12a-DPM-TST Midnight wind speed summary and chart 
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Workbook Name: STI AQRules Analysis.xls 

Worksheet Name Worksheet Description 
README Description of each spreadsheet.  
All Days Raw meteorological data for the AQRules Analysis  

Generic Pattern Extraction of the meteorological data satisfied the general pattern scenario 
criteria 

Great Basin High Extraction of the meteorological data satisfied the Great Basin scenario 
criteria 

PacNW High Extraction of the meteorological data satisfied the Pacific Northwest High 
scenario criteria 

Pre-cold front Extraction of the meteorological data satisfied the Pre-cold front scenario 
criteria 

Cutoff low south Extraction of the meteorological data satisfied the Cutoff Low South 
scenario criteria 

AQRules Graphs Summary of the AQRules results 
CART Graphs Summary of the STI's CART Analysis Results 

Database Name: STI CART Analysis.accdb 

This is a Microsoft Access 2010 database. It includes the calculations and results of STI’s CART 
analysis. 
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E.2 CARB CART Analysis Results (Section 5.1.4) 

 
Figure E-1 CART Results (Whole) 
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Figure E-2 CART Results (Magnified, Left) 
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Figure E-3 CART Results (Magnified, Right) 
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Errata Sheet to PM2.5 Implementation/Maintenance Plan and Redesignation 
Request for Sacramento PM2.5 Nonattainment Area (10/24/13) 

 

1. Figure 11.5, page 11-8 

 

 

2. Associated text last paragraph, page 11-7 

The region experienced a decline in mobile NOX emissions on an average of 4% per year 
and a decline of 3% per year for all sources of NOx and PM2.5 for the past decade, despite 
the steady increase in population and VMT. Residential fuel combustion PM2.5 emissions 
have been consistent at about 13.5 tons per winter day. While the recent economic recession 
has played a role in reducing VMT, which will cause a reduction in some emissions, many of 
the reductions are due to existing controls. 
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Agenda Date:  February 13, 2014 
 
Prepared By:  John Finnell, Senior Air Pollution Control Engineer 
 
Topic: Adoption of Amended Rule 247, Natural Gas-Fired Water Heaters, Small 

Boilers, and Process Heaters 
 
 
Action Requested: 
 

1) Conduct a Public Hearing regarding the proposed approval of amended Rule 247, Natural 
Gas-Fired Water Heaters, Small Boilers, and Process Heaters. 
 

2) Adopt Resolution #14-03 (Attachment #1), thereby approving amended Rule 247, Natural 
Gas-Fired Water Heaters, Small Boilers, and Process Heaters, and the findings in the Staff 
Report (Attachment #2). 

 
Discussion:  The Placer County Air Pollution Control District Board of Directors adopted new 

Rule 247, Natural Gas-Fired Water Heaters, Small Boilers, and Process Heaters on October 10, 
2013.  Subsequent to adoption, an industry association submitted a comment letter explaining 
that the rule requirements for marking of the nameplate of water heaters and boilers subject to 
the rule is non-standard and would make units sold in Placer County unique to others sold in 
California. The association suggested a change where some of the information could be marked 
on the unit instead of the name plate that is controlled by the safety rating agencies. Other 
California air districts do the marking in this way. If Placer County makes this change, then 
marking will be identical to the large air districts in the state. 

 
Staff recommends changing the marking as suggested by the industry association, thereby 
making the units sold in Placer County identical to those sold in other air districts that have 
the same emission limitations. This should result in a cost reduction due to standard marking 
and common inventory of our suppliers. 

 
Public Comment:  EPA, ARB, and equipment suppliers were contacted with information about 

the proposed rule. No further comments were received. A Notice of Public Hearing for the 
proposed amended Rule 247 was published in the Auburn Journal on December 29, 2013. 

 
Recommendation: Staff recommends adoption of Resolution #14-03, (Attachment #1), thereby 

approving amended Rule 247, Natural Gas-Fired Water Heaters, Small Boilers, and Process 
Heaters, and the findings in the Staff Report of Attachment #2. 

 
Attachment(s): #1:  Resolution #14-03, Adoption of Rule 247, Natural Gas-Fired water 

Heaters, Small Boilers and Process Heaters, Exhibit I, Rule 247, 
Natural Gas-Fired water Heaters, Small Boilers and Process Heaters 

  #2: Staff Report 

 

Board Agenda Item 
 

Public Hearing/Action 
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ATTACHMENT #1 
 

SUBJECT 
 

Resolution #14-03, Adoption of Amended Rule 247, 
Natural Gas-Fired water Heaters, Small Boilers and Process Heaters 
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1                                                                                                                                                       Resolution # 14-03 
 

 

 
 
Before the Placer County 
Air Pollution Control District Board of Directors 
 
 
In the Matter Of:  A Resolution to approve amended District Rule 247, Natural Gas-Fired 

Water Heaters, Small Boilers and Process Heaters, as shown in Exhibit I. 
 
 
The following RESOLUTION was duly passed by the Placer County Air Pollution Control 
District Board of Directors at a regular meeting held on February 13, 2014, by the following 
vote: 
 

Ayes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Noes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

Abstain: Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin ______ Montgomery ______ Garcia ______ 

 
Signed and approved by me after its passage: 
 
____________________________________ Chairperson 
 
 
____________________________________ Attest: Clerk of said Board 
 
 
 
WHEREAS, Section 40001 of the Health and Safety Code of the State of California authorizes 
the Placer County Air Pollution Control District, to adopt and enforce Rules and Regulations to 
achieve and maintain ambient air quality standards within the District; and 
 
WHEREAS, Section 40702 of the Health and Safety Code of the State of California requires a 
district to adopt rules and regulations and do such acts as may be necessary or proper to execute 
the powers and duties granted; and 
 
WHEREAS, the PCAPCD Board adopted a commitment in the State Implementation Plan to 
promulgate a prohibitory rule to limit NOx emissions from natural gas-fired water heaters and 
boilers in the 75,000 Btu/hr to 1 million Btu/hr size range; and 

 
Board Resolution: 

 

Resolution # 14-03 



 
 
 
 
 

2                                                                                                                                                      Resolution # 14-03 
 

WHEREAS, the PCAPCD Board adopted new Rule 247, Natural Gas-Fired Water Heaters, 
Small Boilers and Process Heaters on October 10, 2013, and 
 
WHEREAS, subsequent to adoption of Rule 247, an industry organization suggested a change 
in the required labeling of units that would result in a cost reduction of the units, and staff 
recommended making this labeling change, and 
 
WHEREAS, amendment of this regulation is categorically exempt from CEQA pursuant to Title 
14, California Administrative Code, Section 15308, as an action by a regulatory agency for the 
protection of the environment; and 
 
WHEREAS, these proceedings were held in a public hearing and were properly noticed 
pursuant to Section 40725 of the Health and Safety Code of the State of California; with any 
evidence received concerning the proposed adoption of this Resolution having been duly 
considered by this Board. 
 
NOW THEREFORE BE IT RESOLVED, that this Board approves and adopts amended Rule 
247, Natural Gas-Fired Water Heaters, Small Boilers and Process Heaters, as shown in Exhibit I. 
 
BE IT RESOLVED AND ORDERED that the Air Pollution Control Officer is hereby 
authorized and directed to submit this adopted rule, in the form required by the California Air 
Resources Board, on behalf of the Placer County Air Pollution Control District, and to perform 
such acts as are necessary to carry out the purpose of this resolution. 
 
BE IT FURTHER RESOLVED AND ORDERED that the Air Pollution Control Officer is 
hereby authorized and directed to submit this adopted rule for approval as a revision of the State 
Implementation Plan (SIP). 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT I 
 

Rule 247, Natural Gas-Fired water Heaters, Small Boilers and Process Heaters 
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                                                                                                                                  October 10, 2013 
Placer County APCD 247 - 1 Rules and Regulations 

RULE 247 NATURAL GAS-FIRED WATER HEATERS, SMALL BOILERS AND 
PROCESS HEATERS 

 
 Adopted 10-10-13 

(Amended 2/13/14) 
  
 CONTENTS 
 
100 GENERAL 
 

101 PURPOSE 
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                                                                                                                                  October 10, 2013 
Placer County APCD 247 - 3 Rules and Regulations 

100 GENERAL 
 

101 PURPOSE:  To limit the emissions of oxides of nitrogen (NOx) from the use of natural 
gas-fired water heaters, small boilers and process heaters. 

 
102 APPLICABILITY:  The provisions of this rule shall apply to any person that offers for 

sale, sells, or installs any natural gas-fired water heater, boiler or process heater with a 
rated heat input capacity of greater than or equal to 75,000 British Thermal Units per hour 
(Btu/hr) and less than 5 million Btu/hr in Placer County. 

 
103 EXEMPTIONS:  The provisions of the Rule shall not apply to: 
 

103.1. Water heaters used in recreational vehicles. 
 

103.2. Water heaters used to heat pools/spas with a rated heat input capacity less than 
or equal to 400,000 Btu/hr. 

 
103.3. Any propane-fired heating equipment. 

 
200 DEFINITIONS:  Unless otherwise defined below, the terms used in this rule are defined in Rule 

102, DEFINITIONS. 
 

201 BOILER, STEAM GENERATOR OR WATER HEATER:  Any equipment fired with natural 
gas to produce hot water or steam. 

 
202 BRITISH THERMAL UNIT (BTU):  The amount of heat required to raise the temperature 

of one pound of water from 59° F to 60° F at one atmosphere. 
 

203 NATURAL GAS:  A mixture of gaseous hydrocarbons containing at least 80 percent 
methane by volume as determined according to ASTM Test Method D1945-03. 

 
204 POOL/SPA HEATER:  A device through which water is heated when pool or spa water 

circulates through a heat exchanger.  
 
205 PROCESS HEATER:  Combustion equipment which transfers heat from combustion 

gases to a liquid process stream other than water.   
 

206 RATED HEAT INPUT CAPACITY:  The heat input capacity specified on the nameplate of 
the combustion unit.  If the combustion unit has been physically altered or modified such 
that its maximum heat input is different than the heat input capacity specified on the 
nameplate, the new maximum heat input shall be considered as the rated heat input 
capacity. 

 
207 RECREATIONAL VEHICLE:  Any vehicle used for recreational purposes and designed to 

include a na tural gas-fired water heater and i s required to be l icensed to be driven or 
moved on the highways of California. 

 
300 STANDARDS 
 

301 NITROGEN OXIDES EMISSION LIMIT:  No person shall offer for sale, sell, or install any 
natural gas-fired water heater, boiler or process heater subject to this rule with oxides of 
nitrogen (NOx) emissions in excess of 20 ppmv @ 3 percent oxygen. 

 
400 ADMINISTRATIVE REQUIREMENTS 
 



 

October 10, 2013   
Rules and Regulations 247 - 4 Placer County APCD 

401 COMPLIANCE SCHEDULE:  Effective January 1, 2015, no per son shall offer for sale, 
sell or install any natural gas-fired water heater, boiler or process heater which does not 
comply with the requirements of Section 300. 
 

402 CERTIFICATION REQUIREMENT: 
 

402.1 A manufacturer of any water heater, boiler or process heater subject to Section 
300 shall submit to the Air Pollution Control Officer (APCO) at least 30 days prior 
to sale, a statement that the unit is in compliance with the provisions of Section 
300.  The statement shall be signed and dated, and shall attest to the accuracy 
of all information.  The statement shall include the brand name, model number, 
the heat input capacity rating as it appears on the rating plate, or 
 

402.2 A manufacturer shall submit to this District an approved South Coast Air Quality 
Management District (SCAQMD) certification obtained from an i ndependent 
testing laboratory.  Any model of natural gas-fired water heater, boiler or process 
heater certified as complying with the SCAQMD Rule 1146.1 or Rule 1146.2 
need not be r ecertified to the test protocol specified in Section 502.  A 
certification of a m odel to San Joaquin Qir Quality Management District Rule 
4307 will also be accepted. 

 
403 MANUFACTURER’S LABELING:  A manufacturer shall display the model number of the 

water heater, boiler or process heater on the permanent rating plate of each unit.  T he 
manufacturer shall also display the certification status on the unit.  If a shipping carton is 
used which obscures the labeling on t he unit, the manufacturer shall display the model 
number and certification status on the carton. 

 
500 MONITORING AND RECORDS 
 

501 RECORDKEEPING:  A manufacturer shall keep certification reports, test reports, and 
certification statements for as long as the water heater, boiler or process heater model is 
offered for sale, sold, or installed within the District, or for five years, whichever is longer. 
 

502 TEST METHOD:  The manufacturer shall have each water heater, boiler, or process 
heater subject to this rule tested in accordance with one of the following: 

 
502.1 South Coast Air Quality Management District Protocol: “Nitrogen Oxides 

Emission Compliance Testing for Natural Gas-Fired Water Heaters and Small 
Boilers”. 
 

502.2 South Coast Air Quality Management District Test Method 100.1 
 

502.3 EPA Reference Test Method 7E (40 CFR 60, Appendix A) 
 

502.4 A manufacturer that has certified a unit model to demonstrate compliance with a 
State or local agency rule that meets the requirements of this Rule may submit 
the test results to the District in lieu of conducting duplicative testing. 

 
 

 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT #2 
 

SUBJECT 
 

Staff Report: 
Rule 247, Natural Gas-Fired water Heaters, Small Boilers and Process Heaters 
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PROPOSED AMENDMENT TO RULE 247 
 

NATURAL GAS-FIRED WATER HEATERS, SMALL BOILERS AND PROCESS HEATERS 
 

STAFF REPORT 
 

 
Background 
 
The Placer County Air Pollution Control District Board adopted new Rule 247, Natural Gas-Fired Water 
Heaters, Small Boilers and Process Heaters on October 10, 2013. On November 13, 2013 the District 
received a comment letter from the Air-Conditioning, Heating, and Refrigeration Institute stating that the 
manufacturer’s labeling requirement in the rule is going to create difficulty for the manufacturers. The 
Institute, on behalf of many manufacturers, requests that the marking requirement be am ended to be 
more consistent with other districts, like South Coast Air Quality Management District. 
 
Rule 247 limits NOx emissions for new boilers and water heaters in the size range of 75,000 up to 5 
million Btu per hour to 20 ppmv. The rule applies to the sale or installation of new equipment; existing 
equipment is not affected. The requirements of Rule 247 go into effect on January 1, 2015. 
 
Discussion of Proposed Amendment 
 
The Air-Conditioning, Heating, and Refrigeration Institute (AHRI) is a national association representing 
manufacturers of space heating, water heating, air conditioning and refrigeration equipment and 
components. AHRI’s 300 member companies include the large majority of manufacturers of gas water 
heaters and boilers covered by Rule 247. The Institute states that they did review the District’s proposed 
rule earlier this year, but did not submit any comments since the proposed NOx limits were consistent 
with NOx rules already existing in some other California air districts. As member companies prepared to 
comply with Rule 247, they realized that the marking requirements of Rule 247 are not consistent with the 
marking requirements of corresponding equipment in the South Coast AQMD, their largest California 
market.   
 
The equipment marking requirement of Rule 247 is: 
 

401 MANUFACTURER’S LABELING:  A manufacturer shall display the model number, the 
rated heat input capacity, and the certification status of the water heater, boiler or process 
heater on t he rating plate of each unit.  T he manufacturer shall also display the model 
number, rated heat input capacity, and the certification status on the shipping container, if 
such packaging is used.  

 
AHRI further states that the contents of the rating plate on gas-fired equipment are specified and 
essentially controlled by the nationally recognized safety standards that apply to the particular type of 
equipment. One of the most significant pieces of information on the rating plate is the mark of the testing 
laboratory that has certified the model for compliance with the safety standard. Consequently, those 
safety certification agencies generally do not allow information on the rating plate that bears their mark if 
that information is not part of the safety standard’s specifications. Manufacturers are faced with a 
significant burden and cost to mark their products precisely as stated in Rule 247. 
 
The Institute recommends that the “rated heat input capacity” does not need to be m arked on t he 
equipment or the shipping container because that information can be discerned from the model number.  
For example, the model number of a Loc hinvar boiler with model number of CHN1440 has an input 
burner rating of 1440 thousand Btu/hr, or 1.44 million Btu/hr. The Institute further recommends that the 
required labeling be required on the unit, but not necessarily on the permanent rating plate. 
 
  



Rule 247, Natural Gas-Fired Water Heaters, Small Boilers, and Process Heaters 
Staff Report 
Board Date: February 13, 2014 
 

 

 
Taking these recommendations, the equipment marking requirement of Rule 247 is changed to: 
 

401 MANUFACTURER’S LABELING:  A manufacturer shall display the model number of the 
water heater, boiler or process heater on the permanent rating plate of each unit. The 
manufacturer shall also display the certification status on the unit. If a shipping carton is 
used which obscures the labeling on t he unit, the manufacturer shall display the model 
number and certification status on the carton. 

 
Emissions Impacts 
 
This amendment only alters the manufacturer’s marking on the unit.  There are no emissions changes as a 
result of this amendment. 
 
Fiscal Impact 
 
Amendment of the marking requirements will result in a cost savings to the manufacturers by avoiding a 
non-typical label which would have been specific only to Placer County. 
 
Since Rule 247 requirements are not effective until January 1, 2015, the manufacturers have not built any 
inventory for Placer County which would be required to have the labels replaced. 
 
Outreach 
 
The public was notified of the proposed adoption of Rule 247 through a n ewspaper notice and direct 
mailer of the proposed rule amendment to equipment manufacturers and Northern California distributors.   
 
Analysis and Findings 
 
The following analysis and the subsequent findings are intended to address the requirements set forth in the 
Health and S afety Code relating to adoption of a new  or amended District Rule, as well as other State 
statutes referenced herein. 
 
Cost-Effectiveness of a Control Measure 
 
California Health & Safety Code (H&S) Section 40703 requires a District to consider and make public “the 
cost-effectiveness of a control measure”. The proposed amendment to the labeling requirement does not 
alter the cost effectiveness analysis generated when Rule 247 was first adopted. 
 
Socioeconomic Impact 
 
H&S Section 40728, in relevant part, requires the Board to consider the socioeconomic impact of any new 
rule if air quality or emission limits are significantly affected. However, Districts with a population of less than 
500,000 persons are exempted from the socioeconomic analysis. In 2012, the population of Placer County 
was approximately 355,000 persons. Therefore, the District is not required to consider the socioeconomic 
impacts of the proposed rule amendment. 
 
California Environmental Quality Act (CEQA) 
 
Proposed amendment of Rule 247 is not an a ctivity that may cause a di rect or reasonably foreseeable 
indirect physical effect in the environment, and therefore is not considered a “project”, as defined by Section 
21065 of the California Public Resource Code and Section 15378(b)(4)&(5) of the CEQA guidelines. 
 
According to the above conclusion, staff finds that the proposed rule is exempt from the California 
Environmental Quality Act (CEQA) because 1) it can be seen with certainty that there is no possibility that 
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the activity in question may have a s ignificant adverse effect on t he environment (CEQA Guidelines 
§15061(b) (3)) and 2) it is an ac tion by a regulatory agency for protection of the environment (Class 8 
Categorical Exemption, CEQA Guidelines §15308). A CEQA analysis is therefore not necessary. 
 
Findings 
 

A. Necessity – The adoption of Rule 247 was necessary in order to fulfill a District commitment in 
the 8-hour Ozone State Implementation Plan to promulgate a control measure to regulate NOx 
emissions from natural gas fired boilers and water heaters. This amendment corrects a difficulty 
in marking the units. 

 
B. Authority – California Health and Safety Code, Sections 40702, 41511, and 42303 are 

provisions of law that provide the District with the authority to adopt this new Rule. 
 

C. Clarity – There is no indication, at this time, that the proposed Rule is written in such a manner 
that persons affected by the Rule cannot easily understand them. 

 
D. Consistency – The regulation is in harmony with, and not in conflict with or contradictory to, 

existing statutes, court decisions, or state or federal regulations. 
 

E. Non-duplication – The regulation does not impose the same requirements as an existing state 
or federal regulation. 

 
F. Reference – All statutes, court decisions, and ot her provisions of law used by PCAPCD in 

interpreting this regulation are incorporated into this analysis and this finding by reference. 
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100 GENERAL 
 

101 PURPOSE:  To limit the emissions of oxides of nitrogen (NOx) from the use of natural 
gas-fired water heaters, small boilers and process heaters. 

 
102 APPLICABILITY:  The provisions of this rule shall apply to any person that offers for 

sale, sells, or installs any natural gas-fired water heater, boiler or process heater with a 
rated heat input capacity of greater than or equal to 75,000 British Thermal Units per hour 
(Btu/hr) and less than 5 million Btu/hr in Placer County. 

 
103 EXEMPTIONS:  The provisions of the Rule shall not apply to: 
 

103.1. Water heaters used in recreational vehicles. 
 

103.2. Water heaters used to heat pools/spas with a rated heat input capacity less than 
or equal to 400,000 Btu/hr. 

 
103.3. Any propane-fired heating equipment. 

 
200 DEFINITIONS:  Unless otherwise defined below, the terms used in this rule are defined in Rule 

102, DEFINITIONS. 
 

201 BOILER, STEAM GENERATOR OR WATER HEATER:  Any equipment fired with natural 
gas to produce hot water or steam. 

 
202 BRITISH THERMAL UNIT (BTU):  The amount of heat required to raise the temperature 

of one pound of water from 59° F to 60° F at one atmosphere. 
 

203 NATURAL GAS:  A mixture of gaseous hydrocarbons containing at least 80 percent 
methane by volume as determined according to ASTM Test Method D1945-03. 

 
204 POOL/SPA HEATER:  A device through which water is heated when pool or spa water 

circulates through a heat exchanger.  
 
205 PROCESS HEATER:  Combustion equipment which transfers heat from combustion 

gases to a liquid process stream other than water.   
 

206 RATED HEAT INPUT CAPACITY:  The heat input capacity specified on the nameplate of 
the combustion unit.  If the combustion unit has been physically altered or modified such 
that its maximum heat input is different than the heat input capacity specified on the 
nameplate, the new maximum heat input shall be considered as the rated heat input 
capacity. 

 
207 RECREATIONAL VEHICLE:  Any vehicle used for recreational purposes and designed to 

include a na tural gas-fired water heater and i s required to be l icensed to be driven or 
moved on the highways of California. 

 
300 STANDARDS 
 

301 NITROGEN OXIDES EMISSION LIMIT:  No person shall offer for sale, sell, or install any 
natural gas-fired water heater, boiler or process heater subject to this rule with oxides of 
nitrogen (NOx) emissions in excess of 20 ppmv @ 3 percent oxygen. 

 
400 ADMINISTRATIVE REQUIREMENTS 
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401 COMPLIANCE SCHEDULE:  Effective January 1, 2015, no per son shall offer for sale, 
sell or install any natural gas-fired water heater, boiler or process heater which does not 
comply with the requirements of Section 300. 
 

402 CERTIFICATION REQUIREMENT: 
 

402.1 A manufacturer of any water heater, boiler or process heater subject to Section 
300 shall submit to the Air Pollution Control Officer (APCO) at least 30 days prior 
to sale, a statement that the unit is in compliance with the provisions of Section 
300.  The statement shall be signed and dated, and shall attest to the accuracy 
of all information.  The statement shall include the brand name, model number, 
the heat input capacity rating as it appears on the rating plate, or 
 

402.2 A manufacturer shall submit to this District an approved South Coast Air Quality 
Management District (SCAQMD) certification obtained from an i ndependent 
testing laboratory.  Any model of natural gas-fired water heater, boiler or process 
heater certified as complying with the SCAQMD Rule 1146.1 or Rule 1146.2 
need not be r ecertified to the test protocol specified in Section 502.  A 
certification of a m odel to San Joaquin Qir Quality Management District Rule 
4307 will also be accepted. 

 
403 MANUFACTURER’S LABELING:  A manufacturer shall display the model number, the 

rated heat input capacity, and the certification status of the water heater, boiler or process 
heater on the rating plate of each unit.  T he manufacturer shall also display the model 
number, rated heat input capacity, and the certification status on the shipping container, if 
such packaging is used. A manufacturer shall display the model number of the water 
heater, boiler or process heater on the permanent rating plate of each unit.  The 
manufacturer shall also display the certification status on the unit.  If a shipping carton is 
used which obscures the labeling on t he unit, the manufacturer shall display the model 
number and certification status on the carton. 

 
500 MONITORING AND RECORDS 
 

501 RECORDKEEPING:  A manufacturer shall keep certification reports, test reports, and 
certification statements for as long as the water heater, boiler or process heater model is 
offered for sale, sold, or installed within the District, or for five years, whichever is longer. 
 

502 TEST METHOD:  The manufacturer shall have each water heater, boiler, or process 
heater subject to this rule tested in accordance with one of the following: 

 
502.1 South Coast Air Quality Management District Protocol: “Nitrogen Oxides 

Emission Compliance Testing for Natural Gas-Fired Water Heaters and Small 
Boilers”. 
 

502.2 South Coast Air Quality Management District Test Method 100.1 
 

502.3 EPA Reference Test Method 7E (40 CFR 60, Appendix A) 
 

502.4 A manufacturer that has certified a unit model to demonstrate compliance with a 
State or local agency rule that meets the requirements of this Rule may submit 
the test results to the District in lieu of conducting duplicative testing. 

 
 

 
 
 



 

 
 
 
Agenda Date:  February 13, 2014 
 
Prepared By:  Thomas J. Christofk, Air Pollution Control Officer 
 
Topic:    District-County Memorandum of Understanding 
 
 
Action Requested: Approve Resolution #14-04, thereby authorizing the Chair to sign the 

Memorandum of Understanding (MOU) formalizing the relationship between the Placer County 
Air Pollution Control District (District) and the County of Placer. 

 
Discussion: At the August 9, 2001, Placer County Air Pollution Control District Board of 

Director’s meeting the District Board requested that a legal analysis be obtained that clarified 
the relationship between District employees, the District Board, and the County of Placer.   The 
legal opinion that was then obtained recommended that the relationship between the District, its 
employees, the District Board, and the County of Placer be clarified through the establishment 
of an MOU between the District and the County.  It was recognized that the District’s resources 
were limited, and it required some flexibility for practices that differed from those of the 
County in the application of its resources, to achieve the most efficient and effective delivery 
of program objectives.  

 
An MOU between the District and the County of Placer was eventually developed, and it was 
approved by the District Board on October 12, 2006 (Resolution #06-18).  The Placer County 
Board of Supervisors then approved the MOU on October 24, 2006 (Resolution #2006-303). 
The MOU clarified and described the relationship between the District and the District Staff, 
with regard to County policies which are followed, and the role of the APCO and District 
Board vs. the CEO and County Board of Supervisors.  Additionally, the MOU clarified 
personnel related matters, including employee rights, privileges, and responsibilities.  District 
staff receive their direction from, and report to the APCO, but have access to County 
personnel and resources available to County employees.  
 
While the current MOU has been in effect, it has served both the District and the County well 
by clarifying areas of responsibilities and the authority of each party.  The MOU recognized 
that the business needs of a small special district are sometimes different than those of the 
County, and therefore certain policies and practices of the County are not optimized for the 
District’s operations.  An updated MOU would seek to reach further understandings with 
regard to those differences, as well as to clarify various services provided and their 
associated costs and methodologies.  
 
Because the District relies on the County for its personnel system, as well as having a 
business relationship with several other Departments for other services, the District identified 
the need to update the MOU to clarify that most County policies should be followed by the 
District.  However, in some instances of service delivery or resource management, the 
District can more efficiently operate under its own internal controls that are implemented 
through District adopted policies.  The District must always adhere to County policies and 
labor agreements that define the terms and conditions of staff employment, including 
employee rights, benefits, privileges, and responsibilities. 

 

Board Agenda 
 

Action 
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The County has amended a number of policies in the development of the Placer 
Administrative Manual (PAM) and revised County Code Chapter 3 as a result of bargaining 
unit negotiations.  As a consequence of these changes made since 2006, the existing 
references in the current MOU are no longer correct and need to be updated.   
 
In addition, there is a need to clarify how the District engages and pays for services from the 
County.  Payment for County Internal Service Fund departments is based on the County 
charge-out policy that sets rates.  The cost of other routine County provided service is 
charged through A-87 overhead charges.  In other circumstances, the District will enter into 
service agreements where the level of service and payment are agreed to by both parties.  It is 
a goal of District management to minimize A-87 charges because they are based on a roll-
forward of overhead costs from two years earlier, which makes planning and budgeting for 
these charges problematical.  District management seeks to move most County service 
charges to paying as we go or in accordance with service agreements, in order to know what 
the District’s costs are for budgeting purposes.  Finally, the District has reached 
understandings with the County Auditor on certain internal controls, and these agreements 
can be acknowledged in an updated MOU.   
 

 Accordingly, for the foregoing reasons, the District has proposed an update of the MOU to 
address changes that have occurred over time and to clarify the relationships to avoid 
problems and misunderstandings.  A draft of an updated MOU was provided to David 
Boesch, Placer County’s Executive Officer, and a series of staff level discussions resulted in 
the enclosed MOU that is agreed to by both the Placer County CEO and District 
management.   The proposed MOU has also been reviewed by County Counsel, particularly 
with regard to preserving and recognizing the rights and benefits of District staff, who are 
employees of the County serving the District ex officio. 

 
 The proposed MOU requires consideration and adoption by both your Board as well as the 

County Board of Supervisors.    
 
Fiscal Impact: There are no direct fiscal impacts to the District as a result of entering into this 

MOU.   The costs for services received, support provided, or obligations to District employees 
are addressed through normal budgeting processes or contained in other operating agreements.  

 
Recommendation: Staff recommends adoption of Resolution #14-04, thereby authorizing the 

Chair to sign the Memorandum of Understanding (MOU) formalizing the relationship between 
the Placer County Air Pollution Control District and the County of Placer; direct the Air 
Pollution Control Officer to forward the MOU to the County Executive Officer; and convey the 
request of the District Board to the Placer County Board of Supervisors that the MOU be 
considered for approval by the County of Placer. 

 
Attachments:  #1.  Resolution #14-04 

  
Enclosure: Proposed Memorandum of Understanding between the Placer County Air 

Pollution Control District and the County of Placer 
 



 
 
 
 

ATTACHMENT #1 
 

SUBJECT: 
 

Resolution #14-04 
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1                                                                                                                                                       Resolution # 14-04 
 

 
 
Before the Placer County 
Air Pollution Control District Board of Directors 
 
 
In the Matter Of:  Approval of the updated Memorandum of Understanding (MOU) formalizing 

the relationship between the Placer County Air Pollution Control District and 
the County of Placer, and authorizing the Chair to sign the MOU on behalf of 
the District Board, and to request consideration and approval of the MOU by 
the Placer County Board of Supervisors 

 
The following RESOLUTION was duly passed by the Placer County Air Pollution Control 
District Board of Directors at a regular meeting held on February 13 2014, by the following 
vote: 
 

Ayes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin______ Montgomery ______ Garcia ______ 

Noes:     Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin______ Montgomery ______ Garcia ______ 

Abstain: Holmes, M.______ Barkle ______ Nader______ Weygandt______ Black ______  

Holmes, J. ______ Ruslin______ Montgomery ______ Garcia ______ 

 
 
Signed and approved by me after its passage: 
 
 
____________________________________ Chairperson  
 
 
____________________________________ Attest: Clerk of said Board 
 
 

WHEREAS, the Board of Directors of the Placer County Air Pollution Control District 
(District) is authorized to adopt rules and regulations and do such acts as may be necessary or 
proper to execute the powers and duties granted by Health and Safety Code Sections 40001, 
40702, 40716, 41010, and 41013 (Health and Safety Code Section 40727(b)(2)); and 

Board Resolution: 
 

Resolution #14-04 



 
2                                                                                                                                                       Resolution # 14-04 
 

 
WHEREAS, pursuant to Health and Safety Code Section 40701 the Placer County Air Pollution 
Control District has the authority to enter into agreements as necessary and proper to fulfill its 
regulatory obligations; and 
 
WHEREAS, the District may contract through a Memorandum Of Understanding with the 
County, as provided by California Health and Safety Code § 40101, to contract for services such 
as personnel, fiscal and payroll services, technology, and other support services or use of 
facilities; and 
 
WHEREAS, the District’s resources are relatively limited, and it needs to have some flexibility, 
within the rule of law, in the application of its resources to achieve delivery of its program 
objectives; and 
 
WHEREAS, District Staff are comprised of County employees acting as ex officio officers and 
employees of the District; and 
 
WHEREAS, the District Board provides for the number of allocations of positions and 
employees for the District, provides for their duties, provides for their compensation, provides 
for the times at which they shall be appointed, pays its Staff from District funds, and appoints the 
District Air Pollution Control Officer (APCO); and 
 
WHEREAS,  the APCO appoints, pursuant to the County’s Civil Service System and subject to 
the discretion of the District Board, all other District Staff or employees; and 
 
WHEREAS, the District Board controls District Staff and employees with respect to District 
Business; and 
 
WHEREAS, the District Board and County Board have joint authority for changes to District 
classifications through the County Civil Service System; and 
 
WHEREAS, the County maintains a legal interest in, responsibility to, and authority over, its 
employees working for the District; and 
 
WHEREAS,  the historic cooperative relationship between the District and the County has been 
and continues to be of mutual benefit to both, providing reliable and cost effective services and 
resources, thereby enhancing the delivery of respective programs and operations by both parties.  
 
WHEREAS, the County and District agreed to a memorandum of understanding in 2006,  
approved by each board, that formalized the relationship between the County and District with 
regard to the provision of services by the County to the District, and with respect to their shared 
responsibilities for employees; and 
 



 
3                                                                                                                                                       Resolution # 14-04 
 

 
WHEREAS, it is in the best interest of both parties to agree to an updated and revised 
memorandum of understanding that addresses changes in policies and practices since the 2006 
agreement, and that provides means for updating the agreement in the future with regard to 
policies adhered to by the District, the services provided by the County to the District, and means 
of District payment for the services rendered; and 
 
WHEREAS, County Executive Officer (CEO) and the APCO have agreed to an updated 
memorandum of understanding for the approval by the District Board of Directors and the 
County Board of Supervisors. 
 
IT IS THEREFORE RESOLVED that the Placer County Air Pollution Control District Board 
of Directors approves entering into a new Memorandum of Understanding with the County of 
Placer and authorizes the Chair to sign on behalf of the Board.  
 
IT IS ORDERED that the APCO forward the endorsed Memorandum of Understanding to the 
CEO and convey the request of the District Board to the Placer County Board of Supervisors that 
the MOU be considered for approval by the County of Placer. 
 
IT IS FURTHER ORDERED that Attachment 1 to the agreement may be amended in writing 
jointly by the APCO and CEO without further action by the Placer County Air Pollution Control 
District Board of Directors. 
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ENCLOSURE 

 
SUBJECT: 

 
Memorandum of Understanding between the 

Placer County Air Pollution Control District and the County of Placer 
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 MEMORANDUM OF UNDERSTANDING 
BETWEEN THE PLACER COUNTY AIR POLLUTION CONTROL DISTRICT 

AND THE COUNTY OF PLACER 
 
 
The Placer County Air Pollution Control District and the County of Placer do hereby 
agree to the following Memorandum of Understanding (MOU). 
 
Definition Section. 
 
ALLOCATION:  The official determination of the class in which a position shall be 
deemed to exist and the assignment of an individual position to an appropriate class. 
 
APCO:  Placer County Air Pollution Control Officer and/or Director, appointed by the 
Placer County Air Pollution Control District Board of Directors on a temporary or 
permanent basis. 
 
CLASSIFICATION: the judging of a position’s contents and its allocation by the 
commission to a class in accordance with the duties performed and the authority and 
responsibilities exercised. 
 
CEO:  Placer County Executive Officer or designee. 
 
COUNTY:  The County of Placer. 
 
COUNTY BOARD:  The County of Placer Board of Supervisors. 
 
COUNTY POLICY:  Written County codes, rules, guidelines, policies, procedures, or 
practices. 
 
DISTRICT:  Placer County Air Pollution Control District, a county air pollution control 
district pursuant to Section 40000 et seq. of the California Health and Safety Code. 
 
DISTRICT BOARD:  Placer County Air Pollution Control District Board of Directors. 
 
DISTRICT BUSINESS:  Matters relating to administration, regulation, enforcement, and 
organizational issues respecting the DISTRICT, California Air Pollution Control Laws, the 
Federal Clean Air Act, and federal air pollution control laws and regulations, and local Air 
Pollution Control District’s Rules and Regulations, including but not limited to, the 
DISTRICT budget, including allocation of positions, matters before the DISTRICT 
BOARD and other DISTRICT Committees and Boards, appointment of employees, and 
assignment of DISTRICT work to employees. 
 
DISTRICT STAFF:  Placer County employees working for the Placer County Air 
Pollution Control District as ex officio employees and officers. 
 
POLICY:  Written code, rule, guideline, policy, procedure, or practice. 
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Agreement. 
 
1. County Services provided to the District. 
A) The DISTRICT and the COUNTY agree that the foundation of this agreement is 
that the DISTRICT will pay a fair and equitable amount for the services provided by the 
COUNTY to the DISTRICT. The parties agree that payment arrangements which support 
this foundation include direct billing, agreements based on set amounts for services, or 
billing through A-87 methodologies. The District and the County agree that all costs for 
services provided to the District by the County shall be fairly and equitably determined in 
a manner consistent with this MOU. 
B) Unless otherwise provided by law, or unless the COUNTY agrees to provide a 
service or facility for an amount pursuant to its policy of allowing the Auditor to approve 
charge out rates between departments for an agreed upon rate (the District is treated like a 
Department in this unique circumstance), the DISTRICT will pay the COUNTY for its 
services and facilities at the normal and customary rate that the COUNTY charges for 
such or similar services and facilities to similarly situated entities. 
C) Pursuant to a side agreement as described within Section 6, the COUNTY may 
agree to a services agreement based on hourly work, or the parties may agree on a set 
contract amount to be paid by the DISTRICT regardless of staff hours spent.  
D) When services are procured outside of a side agreement as described under 
Section 6, the COUNTY charges to the DISTRICT shall occur in one of two ways:  

i. Internal Service Funds  
The DISTRICT will pay the COUNTY for its services from COUNTY Internal 

Service Fund Departments at the normal and customary rate which is the sum total of the 
DISTRICT’s payment obligation. 

ii. A-87 Charging Methodologies 
In the alternative, all other services provided to the DISTRICT by the COUNTY 

shall be charged through A-87 methodologies, and if any direct charges occur for such 
services, they shall result in a credit against A-87 charges. A-87 charges associated with 
these services are to be reviewed and upon agreement between the parties shall be 
included or excluded in the payment of A-87 charges to the District. The A-87 charges to 
the DISTRICT shall be based solely on services received and the allocation of charges to 
the DISTRICT shall be apportioned based on its use of services. 

a) A-87 Methodologies and Rate Plans:  The COUNTY agrees to 
provide and discuss with the DISTRICT the current A-87 Rate Plans, A-87 methodology, 
and other information necessary for the DISTRICT to ascertain how A-87 charges are 
currently calculated and allocated to the DISTRICT.  The DISTRICT may advise the 
COUNTY of errors and request adjustments. The parties agree that after this initial 
review of the County rate plans, the District shall receive notice of changes to such plans, 
as described in the following section. 

b) Changes to A-87 Rate Plans, Methodology, and Levels of Service:  
Where the COUNTY intends to increase any rate within a rate plan (as described above) 
paid by the DISTRICT for any service, change the methodology used to calculate or 
allocate charges to the DISTRICT, or reduce the level of service it offers to the 
DISTRICT (separate and apart from side agreements), the COUNTY will give the 
DISTRICT notice of its intended increase or change for the following fiscal year no later 



 

 
 - 3 - 

 

than March 1st preceding the fiscal year when the change would take effect. The 
DISTRICT may advise the COUNTY of errors and request adjustments. 
E) Estimated Charges:  No later than March 1st of each year the COUNTY will 
provide the DISTRICT estimated charges for the following fiscal year. The COUNTY 
and the DISTRICT will work cooperatively to ensure all charges are consistent with the 
amount of services provided to the DISTRICT, and that there are no mathematical errors.  
F) Charges Notification:  No later than the May 1st of every year the CEO will 
provide the DISTRICT a notice of estimated COUNTY services charges that shall be 
called the “Annual Notice of County Estimated Charges”. The DISTRICT and COUNTY 
agree that the estimated charges should be generally consistent with the previously agreed 
upon estimated charges, including any agreed upon adjustments. 
G) Payment:  The DISTRICT will pay for services through the COUNTY accounting 
system, or through direct payment, where appropriate. Nothing contained herein shall 
preclude the parties from entering into or modifying the services contracted for pursuant 
to the MOU by amendment, as provided for in Section 10, or through a side agreement, 
as described in Section 6.  
H) Credits for Overpayments:  Any costs incurred for and paid by the DISTRICT 
outside of a negotiated side agreement (e.g. Internal Service Fund and/or A-87 charges) 
for which it is ultimately determined that an overpayment of total costs has occurred 
and/or a crediting of costs will be provided, shall result in the distribution of a 
proportionate share of overpaid / credited costs to the DISTRICT at the same time said 
distribution is provided to all affected cost pool participants. 
 
2. Policies.  Attachment 1 contains an identification of which COUNTY POLICIES 
will apply to the DISTRICT; whether a COUNTY POLICY will apply either in whole, in 
part, or as modified, and/or whether the DISTRICT will adhere to an alternate POLICY 
approved by the APCO. If a COUNTY POLICY as it exists on the date this MOU is 
effective is not included in Attachment 1, it will be presumed that the parties intended 
that the DISTRICT will not adhere to said COUNTY POLICY with the exception that 
any COUNTY POLICY that relates to the terms and conditions of employment of the 
DISTRICT STAFF shall apply without regard to inclusion in Attachment 1. Nothing 
contained herein shall preclude the parties from modifying the POLICIES that the 
DISTRICT adheres to pursuant to the MOU. With the exception of COUNTY POLICY 
that relates to the terms and conditions of employment of the DISTRICT STAFF, any 
COUNTY POLICY adopted or amended after this MOU is effective will not apply to the 
DISTRICT until Attachment 1 is modified to reflect such change. 
 
3. APCO. 
A) The DISTRICT BOARD will not delegate, to the COUNTY, or to any officer 
thereof, its authority to hire or terminate the APCO. 
B) As to DISTRICT BUSINESS, the APCO receives his/her direction from and 
reports to only the DISTRICT BOARD. 
C) The DISTRICT BOARD shall have the authority to set the salary of the APCO. 
The DISTRICT BOARD’S determination in this regard shall not be subject to the 
provisions of any COUNTY compensation plan. All performance and other personnel-
type related evaluations of the APCO will be performed by the DISTRICT BOARD. 
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D) As to personnel-type issues involving any DISTRICT STAFF, including 
employee rights, benefits, privileges, and responsibilities, and as to matters related to 
COUNTY POLICIES and COUNTY services the APCO has access to and may consult 
with the DISTRICT BOARD and CEO. 
 
4. District Staff. 
A) As to DISTRICT BUSINESS, DISTRICT STAFF (other than the APCO) receive 
their direction from and report to the DISTRICT BOARD through the APCO. As to the 
terms and conditions of employment, including employee rights, benefits, privileges, and 
responsibilities, DISTRICT STAFF shall adhere to County Code and County labor 
agreements and shall have access on these issues to appropriate COUNTY designated 
individuals or entities. 
B) The DISTRICT BOARD authorizes the appropriate representatives of the 
COUNTY BOARD to continue to collectively bargain on its behalf with respect to the 
setting of wages and benefits for DISTRICT STAFF. The DISTRICT BOARD authorizes 
the COUNTY BOARD to act on its behalf with respect to reaching agreements as part of 
the collective bargaining process on these issues. The DISTRICT BOARD will accept the 
salary, wage, and benefits agreed to for DISTRICT STAFF by the COUNTY BOARD as 
part of the collective bargaining process. Upon completion of negotiations, applicable 
agreements will be submitted to the DISTRICT BOARD for any necessary budget 
considerations and related matters. 
C) The COUNTY and DISTRICT agree that any authority given to the CEO by the 
COUNTY BOARD in relation to personnel issues shall apply to the APCO in relation to 
DISTRICT STAFF. 
D) Classification actions affecting DISTRICT positions or classifications will be 
handled consistent with any other COUNTY position. 

i. For proposed changes in Job Specifications or classifications that exist only in 
positions held by DISTRICT STAFF, any request for a proposed study or other change 
will be initiated by the APCO to the COUNTY Personnel Director or designee for 
handling. 

ii. Proposed changes in positions/ classifications that effect positions held by a 
broader class than only DISTRICT STAFF may be initiated by the COUNTY without a 
request from the DISTRICT. Requests for changes regarding such positions/ 
classifications by the APCO should be made to the CEO and COUNTY Personnel 
Director. 
E) Allocations affecting DISTRICT positions or classifications will be handled 
consistent with any other COUNTY position. 

i. The number of positions for each classification assigned to the DISTRICT shall 
be as set forth in the annual budget approved by the DISTRICT BOARD. 

ii. The DISTRICT may change the number of classifications and/or positions if 
sufficient funds have been budgeted in the DISTRICT BOARD approved budget.  
Obtaining the written approval of the CEO is not required. 
F) The applicable Labor MOU between the Placer Public Employees Organization 
(PPEO) and the COUNTY and all side letters of agreement to the Labor MOU will apply 
to the DISTRICT. 
G) This MOU is intended only to memorialize the particulars of the relationship 
between the DISTRICT and the COUNTY. It is not intended, nor should it be construed, 
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to affect the relationship between any employee and the DISTRICT or between any 
employee and the COUNTY. This MOU does not create any beneficial right or interest 
for any employee. 
H) The COUNTY BOARD does not delegate its authority or purview over the 
COUNTY code, personnel allocation, civil service procedures, and salary and 
compensation to any other body. 
 
5. DISTRICT Support to COUNTY. 
A) At the request of the COUNTY CEO and with DISTRICT agreement, the 
DISTRICT will provide support on issues related to COUNTY POLICIES, services, or 
DISTRICT STAFF as they relate to DISTRICT BUSINESS. 
B) At the request of the CEO, the APCO will provide administrative or other support 
to the CEO on issues related to DISTRICT BUSINESS, including but not limited to, 
briefings on the DISTRICT BOARD’S agenda. At the request of the CEO, the APCO 
will take into consideration the CEO’S perspectives on DISTRICT BUSINESS, and 
where appropriate, will present said perspective to the DISTRICT BOARD. 
C) As governmental entities, both the COUNTY and DISTRICT provide services to 
each other, to other governmental entities, and to the public for which costs are not 
directly recovered. These services are part of the obligations and duty of government and 
may be provided in the spirit of governmental reciprocity. 
D) The COUNTY and the DISTRICT will work cooperatively to provide 
information, functional support, and programmatic support on issues in which they have a 
shared regulatory interest. 
 
6. Side Agreements. The DISTRICT and COUNTY may enter into separate 
agreements governing the provision of discrete services, which shall be consistent with 
this MOU. Such agreements shall be reviewed annually, and may be amended, cancelled 
or extended as agreed upon by the parties in writing. The DISTRICT shall provide to the 
COUNTY CEO’s Office a list of its agreements with the COUNTY no later than 
September 1 of each year. 
 
7. OPEB Costs.  DISTRICT employees are part of the CalPERS system for health 
and retirement benefits, through the COUNTY. Consistent with the goals of the 
Government Accounting System Board (GASB) 45, COUNTY is setting aside funding to 
mitigate fiscal impacts of Other Post Employment Benefits (OPEB). As provided for in 
the OPEB agreement between the COUNTY and the DISTRICT that was signed on May 
12, 2008, beginning July 1, 2009, DISTRICT shall pay directly to the COUNTY’s 
California Employer’s Retiree Benefit Trust (CERBT) 100% of the OPEB annual 
required contribution (ARC) for each DISTRICT employee, at a rate at least consistent 
with the most recent actuarial study, not to exceed the rate actually paid by COUNTY for 
other employees. These payments will continue and will be processed on or around April 
1st of each fiscal year. Additionally, these ARC payments will be actuarially determined 
through reports commissioned by the COUNTY’s Auditor Controller in keeping with 
Government Accounting Standards Board (GASB) requirements. All requirements of the 
OPEB agreement between the COUNTY and the DISTRICT shall be in effect until either 
the COUNTY or DISTRICT amends or terminates the agreement. 
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8. Indemnification. For any and all claims, suits, actions or special proceedings that 
may be brought by applicants for DISTRICT employment, panels or boards, or by current 
or former DISTRICT STAFF regarding the course and scope of their employment with 
the DISTRICT: The DISTRICT will be responsible to defend and indemnify itself and 
any individuals who are or were at relevant times members of DISTRICT STAFF, the 
DISTRICT BOARD, or other DISTRICT panels or boards. The COUNTY will be 
responsible to defend and indemnify it’s self and any individuals who are or were at 
relevant times COUNTY employees or officers and not members of DISTRICT STAFF, 
the DISTRICT BOARD, or other DISTRICT panels or boards. This provision is not 
intended to create any rights or cause of action in favor of an individual against the 
DISTRICT or COUNTY, or to enlarge in any way the obligations of the DISTRICT or 
COUNTY to provide a defense or indemnification to their employees, officers, or agents, 
but is intended solely to provide for an understanding between the DISTRICT and 
COUNTY as to how to apportion their responsibilities for indemnity. 
 Where the DISTRICT or COUNTY is named as a party to a third party lawsuit or 
claim, whether judicial or administrative in nature, in which a primary issue of the 
complaint or cross complaint includes allegations of wrongful conduct involving a 
COUNTY or DISTRICT employee or allegations amounting to liability in tort, each 
agrees not to cross complain or otherwise seek indemnity or contribution, of any type or 
degree, against the other. This provision of indemnification shall be used within any other 
Agreements entered into between the COUNTY and the DISTRICT. 
 
9. Attachments. Attachment 1 to this MOU is incorporated fully as contained 
herein. 
 
10. Amendment. This MOU, including its attachments, or any portion thereof, may 
be amended in writing by action of the DISTRICT and COUNTY. Proposed changes or 
amendments may be recommended by any member of either BOARD, either BOARD as 
a whole, the APCO, or the CEO. Proposed changes or amendments will be considered 
initially by both the APCO and the CEO, with recommendations forwarded to the 
respective BOARD, with the exception of amendment of Attachment 1. Attachment 1 
may be amended in writing jointly by the APCO and CEO without further action by the 
DISTRICT and COUNTY BOARDS. Should the recommendations of the CEO and the 
APCO be different, it shall be so noted in the staff documentation forwarded to the 
BOARDS, and the BOARDS will resolve the differences. 
 
11. Term. This MOU shall continue in full force and effect until terminated by either 
party upon sixty (60) days written notice to the other, or within ten years from the 
effective date, whichever occurs first. 
 
12. Effective Date. This MOU will be effective on the last date to appear below. 
 
 
Dated:  __________   By: __________________________ 
            Chairman of the Placer County  
     Air Pollution Control District Board 
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Dated:  __________   By: __________________________ 
     Chairman of the Placer County  

Board of Supervisors 
 
 
Approved as to form: District Counsel _____________________________ 
 
 
Approved as to form: County Counsel _____________________________ 
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ATTACHMENT 1 
 

COUNTY POLICIES 
 
 
This document contains an identification of which COUNTY POLICIES will apply to the 
DISTRICT; whether a COUNTY POLICY will apply either in whole, in part, or as 
modified; or whether the DISTRICT is excluded from the COUNTY POLICY, and/or 
whether the DISTRICT will adhere to an alternate POLICY approved by the APCO. If a 
COUNTY POLICY is not included in Attachment 1, it will be presumed that the parties 
intended that the DISTRICT will not adhere to said COUNTY POLICY unless that 
COUNTY POLICY relates to the terms and conditions of employment of the DISTRICT 
STAFF in which case all POLICIES apply. Nothing contained herein shall preclude the 
parties from modifying the POLICIES that the DISTRICT adheres to pursuant to the 
MOU. Any COUNTY POLICY adopted after the approval of this MOU will not apply to 
the DISTRICT unless Attachment 1 is modified to reflect such change, except that any 
COUNTY POLICY that relates to the terms and conditions of employment of the 
DISTRICT STAFF shall apply. 
 
General provisions applicable to all items contained in this Attachment:  Where a 
modification indicates that the relevant processes and procedures shall substitute the 
APCO and the DISTRICT BOARD as the applicable decision makers in the place of 
COUNTY counterparts, this should be read to substitute the following references and 
meanings: “Placer County Board of Supervisors” or similar shall mean the DISTRICT 
BOARD. “Clerk of the Board of Supervisors” or similar shall mean Clerk of the 
DISTRICT BOARD. “Department” or similar shall mean the DISTRICT. “Department 
heads” or similar shall mean the APCO. “CEO”, “County Executive Office”, “County 
Executive”, or similar shall mean the APCO. 
 
1. DISTRICT will adhere to the following COUNTY POLICIES: 

• Code of Ethics; Version 1.1 (November 23, 2010) 
• County Office Hours and Work Schedules Policy – Non Exempt Version 1.0 

(March 7, 2013) 
• Meals, Lodging, Travel and Transportation Policy Version 1.0 (11/13/10) 
• Exempt Employee Work Schedule Policy Version 1.0 (April 4, 2013) 
• Credit Card Policy Program - Version 1.0 (11/23/10) 
• Debt Management Policy - Version 1.0 (4/18/03) 
• Accounting Policies and Procedures; Version dated May 2013 
• Capital Assets – Policies and Procedures; Version dated January 2011 
• Charge-Out Rate Policy; Version 1.1 (November 15, 2010) 
• Internal Control Standards Manual; Version dated July 2005 
• Data Network Security Standards Policy; Version 1.0 (September 2010) 
• Network Access Standards Policy; Version 1.1 (May 2012) 
• Mobile Communication Devices Policy Version 2.0 (November 13, 2013) 
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• Website Management; Version 1.0 (May 2007) 
• Policy Against Workplace Violence Policy; Version 1.0 (June 2000) 
• Placer County Discrimination and Harassment Policy; Version 1.0 (June 2000) 
• Placer County Voicemail, E-Mail, Internet and Computer Use Policy; Version 1.0 

(June 2000) 
• Placer County Drug and Alcohol Abuse Policy; Version 1.0 (June 2010) 
• Employer – Employee Relations Policy; June 24, 2001 
• Equal Employment Opportunity Program; Version 1.0 (December 13, 2011) 
• Reasonable Accommodations Policy - November 23, 2004 
• Tuition Reimbursement – Version 1.0 (January 2006) 
• Resources Policy - November 23, 2010 
• Reuse and Recycling Policy - November 23, 2010 

 
COUNTY will notify DISTRICT if and when any changes are made to these policies 
and when newer versions are adopted by COUNTY after the approval of the MOU. 
The changes will not apply to the DISTRICT unless Attachment 1 is amended to 
reflect the changed or newer version, except that any COUNTY POLICY that relates 
to the terms and conditions of employment of the DISTRICT STAFF shall apply. 

 
2. DISTRICT will adhere to these COUNTY POLICIES as modified: 

• Other Post Employment Benefits (OPEB) Costs. As provided for in the OPEB 
agreement between the COUNTY and the DISTRICT that was signed on May 12, 
2008, beginning July 1, 2009, DISTRICT will pay directly to the COUNTY’s 
California Employer’s Retiree Benefit Trust (CERBT) 100% of the OPEB annual 
required contribution (ARC) for each DISTRICT employee, at a rate at least 
consistent with the most recent actuarial study, not to exceed the rate actually paid 
by COUNTY for other employees. The OPEB agreement’s reference to paragraph 
7 of the October 24, 2006, MOU between the COUNTY and DISTRICT shall be 
taken to refer to paragraph 6 of this MOU. 

• Accounting Manual for Cash, September 2007. The following exception is made: 
the DISTRICT will deposit daily any received funds totaling $10,000 or over. 
Every effort will be made to make the deposit deadline of 3:00 PM; if the 
DISTRICT receives funds after the 3:00 PM deadline, the deposit will be made by 
5:00 PM with receivable recording on the following work day. The DISTRICT 
will make a weekly deposit on the last work day of the each week, usually on 
Friday, even if the amount which has not been deposited does not in aggregate 
total $10,000 or more. 

• Volunteer Policy, Version 1.0 September 2010 (formerly Chapter 14) with the 
following exceptions: any DISTRICT volunteers shall be covered by the 
DISTRICT and not the COUNTY for Workers Compensation benefits. Any 
volunteer injured while performing services for the DISTRICT shall be treated for 
Workers Compensation purposes as an employee of the DISTRICT. Chapter 4, 
section 4.1, and the provisions of the Placer County Code, Chapter 2, that it refers 
to, will not apply to the DISTRICT. 
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3. In lieu of adherence to COUNTY policies, DISTRICT will adhere to an alternate 

DISTRICT specific polices1

• Board Adopted Purchasing Policy and Handbook (February 2011) 
 as follows: 

• Vehicle Use and Safety Policy (December 20, 2013) 
• Legal Advertising Policy (August 1, 2012) 
• Records Management and Retention Schedule (October 10, 2013) 
• Injury and Illness Prevention Program (April 10, 2012) 
• Use of District Facilities (August 1, 2012) 
• Energy Policy (August 1, 2012)  

 
 

                                                           
1 The District has developed District specific policies for the subject areas listed to replace 
County policies.  Where the District policy is silent on an issue, the District will follow County 
policy with regard to that issue. The District has provided District policies for these subject areas 
to the Placer County Auditor-Controller for review and comment regarding the adequacy of 
internal controls. 
 



 

 
 
 
Agenda Date:  February 13, 2014 
 
Prepared By:  Todd K. Nishikawa, Deputy Air Pollution Control Officer 
 
Topic: Publication of the Regulatory Measures List for 2014 
 
 
Discussion: In accordance with Health and Safety Code Section 40923, a regulatory measure 

may not be considered for adoption during any year that it is not listed in the most recently 
published listing of proposed regulatory measures, unless earlier consideration is required to 
satisfy federal requirements, to abate a substantial endangerment to public health or welfare, 
or comply with Section 39666 (i.e. required to implement State Air Toxic Control Measures) 
or 40915 (i.e. contingency measures contained in air quality plans). 

 
This listing requirement does not apply to administrative rules that are not control measures, 
or to the modification of any existing rule that the District finds is necessary to preserve the 
original intent of the rule or to increase opportunities for alternative compliance 
methodology. 
 
District Staff have prepared a list of regulatory measures (Attachment #1) that may be 
considered for adoption in calendar year 2014. There are three rules that are most likely to be 
considered for adoption in 2014: 
• Amendment of a Rule 247, Natural Gas-Fired Water Heaters, Small Boilers, and process 

Heaters

• Amendment of Rule 610, 

, to revise the labeling requirements of the rule to closely conform to those of 
similar South Coast Air Quality Management District rules so that manufacturers can 
more easily comply.  Existing requirements would necessitate manufacturer labeling that 
is not commonly required statewide.  The adoption of Rule 247 by 2015 is a SIP 
commitment.  

Air Toxics “Hot Spots” Fees

• Amendment of Rule 207, 

, which authorizes fees to provide 
funding for the District “Hot Spots” program administration and technical evaluations, as 
well as fees for the California Air Resources Board that are collected by the District and 
then passed-through. The amendment is required to reflect current charges of ARB and 
current costs to the District.  The Rule was last amended in 1998.   

Particulate Matter

 

, to address US EPA partial disapproval 
comments.  

This list was formally published by January 1, 2014, as required by statute. In addition to 
measures most likely to be considered in 2014, the list of regulatory measures includes a 
group of measures that may be considered, but are less likely to be adopted or amended this 
year. 
 

Fiscal Impacts: There may be additional compliance costs for affected facilities and additional 
administrative costs to the District from the adoption of new and amended rules. These costs 
will be specifically addressed, to the extent they may be determined, in the staff reports 
accompanying each new or amended rule at the time they are proposed for workshop or 
adoption. 

 

Board Agenda Item 
 

Information 
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Public Outreach: The Regulatory Measures List was formally released January 1, 2014, as 

required by statute, however the District placed a notice in a newspaper of general circulation 
(the Auburn Journal) on December 29, 2013, advising the public that the Regulatory 
Measures List for the 2014 calendar year was prepared and available for public review on 
January 1, 2014, and thereafter. Although it does not appear that law requires a newspaper 
notice, the notice was published in the interest of advising the public. The Regulatory 
Measures List for 2014 may also be reviewed at the District offices or on the District’s 
internet webpage.  

 
Attachment(s) 1:  2014 Regulatory Measures List: List of Rules to Be Considered for Adoption



 
 

 
 
 
 

ATTACHMENT #1 
 

SUBJECT: 
 

2014 Regulatory Measures List 
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PLACER COUNTY AIR POLLUTION CONTROL DISTRICT 
 

REGULATORY MEASURES LIST 
 

- List of Rules to Be Considered for Adoption in 2014 - 
 

 

 
 1 

 
January 2014 

 
 
The listed rules or regulatory measures are being considered for adoption, amendment or rescission in the 
2014 calendar year.  If the rule or regulatory measure is not addressed in 2014, it may be considered for 
adoption, amendment, or rescission in the 2015 calendar year or later.  
 
In accordance with Health and Safety Code Section 40923, a regulatory measure may not be considered 
for adoption during any year that it is not listed in the most recent published list of proposed regulatory 
measures, unless earlier consideration is required to satisfy federal requirements; to abate a substantial 
endangerment to public health or welfare; or to comply with Section 39666 (i.e. required to implement 
State Air Toxic Control Measures) or 40915 (i.e. contingency measures contained in air quality plans).  
This listing requirement does not apply to administrative rules that are not control measures, or the 
modification of any existing rule the District finds is necessary to preserve the original intent of the rule 
or to increase opportunities for alternative compliance methodology.  Although not required by Section 
40923, the list provided includes administrative rules to be considered for adoption, amendment or 
rescission in 2014 as such rules are identified by District staff. 
 
Within 60 d ays from the date of a district’s publication, pursuant to Section 40923, of the list of  
regulatory measures proposed for adoption in the following year, any person may inform the district of 
any existing federal or state air pollution control requirement or guideline, or proposed or existing district 
air pollution control requirement or guideline, that applies to the same type of source or equipment in that 
district as any proposed new or amended district rule or regulation on that district’s list of regulatory 
measures. If any person informs the district of any requirement or guideline that does not apply to the 
same type of source or equipment, the district shall notify the person to that effect and shall not be 
required to review that requirement or guideline. 
 
 
Regulations Being Considered for Adoption in 2014: 

 
Most likely to be adopted, amended, or rescinded in 2014: 
• Amendment of a Rule 247, Natural Gas-Fired Water Heaters, Small Boilers, and Process Heaters

• Amendment of Rule 610, Air Toxics “Hot Spots” Fees, which authorizes fees to provide funding 
for the District “Hot Spots” program administration and technical evaluations, as well as fees for 
the California Air Resources Board that are collected by the District and then passed-through. 
The amendment is required to reflect current charges of ARB and current costs to the District.  
The Rule was last amended in 1998.  Fee rules are administrative and are not regulatory measures 

, 
that was adopted on October 10, 2013, and set low NOx emission standards for newly installed 
Large Water Heaters and Boilers between 75,000 BTU and less than 5,000,000 BTU.  The 
proposed amendment is to revise the labeling requirements of the rule to closely conform to those 
of similar South Coast Air Quality Management District rules so that manufacturers can more 
easily comply.  E xisting requirements would necessitate manufacturer labeling that is not 
commonly required statewide.  The adoption of Rule 247 by 2015 is a SIP commitment for 2015. 
(added 2014) 
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that are required to be listed; however, the consideration of the fee rules is mentioned to be as 
complete as possible in the disclosure of planned rules and rule changes. (added 2009) 

• Amendment of Rule 207, Particulate Matter, to address US EPA disapproval comments. (added 
2012)  

 
To be considered, but less likely to be adopted or amended in 2014: 

• Amendment of Rule 216, Organic Solvent Cleaning and Degreasing Operations (added 2009) if 
required to meet planning commitments and California CAA requirements for the adoption of 
Best Available Retrofit Control Technology (BARCT) and “every feasible measure”. 

• Amendment of Rule 601, Permit Fees, to make fee schedule changes that will better reflect actual 
levels of effort and distributed program costs, while being relatively revenue neutral with respect 
to the total of permit fee revenue derived from stationary sources.  Fee rules are administrative 
and are not regulatory measures; however, the consideration of the fee rules is mentioned to be as 
complete as possible in the disclosure of planned rules and rule changes (added 2009). 

• Adoption of new fees for toxic new source reviews, area-wide and indirect source reviews, 
naturally-occurring asbestos dust control plan reviews and fees to recover District costs for other 
reviews that are separate from fees included in Rule 601, Permit Fees, may be considered.  Fee 
rules are administrative and are not regulatory measures; however, the consideration of the fee 
rules is mentioned to be as complete as possible in the disclosure of planned rules and rule 
changes. 

• Adoption of a new rule, or amendment of an existing rule, defining the authority of the District to 
inspect permitted facilities; and to collect, record, and preserve evidence or information upon 
inspection (including documentation of compliance and non-compliance by the taking of 
photographs and video images). 

 
♦♦♦♦     ♦♦♦♦      ♦♦♦♦ 
 

For information and comparative purposes, the regulatory measures that were actually adopted by 
the District in calendar years 2008 through 2013 are listed below: 
 
Regulatory Measures That Were Adopted/Amended in 2013: 

• Amendment of Rule 206, Incinerator Burning, and a new Rule 241, Crematories, to resolve 
conflicting requirements for human/animal cremation. Amended and adopted April 11, 2013. 

• Amendment of Rule 214, Transfer of Gasoline into Vehicle Fuel Tanks, to address US EPA 
comments and correct deficiencies required for SIP approval. Amended February 21, 2013.  

• Amendment of Rule 213, Gasoline Transfer into Stationary Storage Containers, to address new 
standing loss requirements and deficiencies, and to provide an exemption for existing above 
ground tanks meeting specific requirements from new tank painting requirements so as to 
preserve public art murals. Amended February 21, 2013. 

• Amendment of Rule 502, New Source Review, to address SIP disapproval comment of U.S. EPA. 
Amended August 8, 2013.  

• Adoption of Rule 249, Plastic Parts Coating, to satisfy Federal Reasonably Available Control 
Technology (RACT) requirements. Adopted August 8, 2013. 

• Adoption of a new Rule 247 to set low NOx emission standards for newly installed Large Water 
Heaters and Boilers between 75,000 BTU and less than 5,000,000 BTU.  This range of heating 
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values is currently not addressed by a District rule.  Adoption of a new or revised rule is a SIP 
commitment for 2015 (added 2010). Adopted October 10, 2013. 

• Amendment of Rule 604, Source Test Observation and Report Evaluation, to adjust fees and to 
add an annual CPI adjustment.  F ee rules are administrative and are not regulatory measures; 
however, the consideration of this fee rule is mentioned to be as co mplete as possible in the 
disclosure of planned rules and rule changes (added 2010). Amended October 10, 2013. 

• It was determined that the planned amendment of Rule 217, C utback and Emulsified Asphalt 
Paving Materials, and Rule 240, S urface Preparation and Cleanup, to meet Federal CAA 
requirements for the adoption of RACT and California CAA requirements were not required as 
the rules were found to be compliant. 

 
Regulatory Measures That Were Adopted/Amended/Rescinded in 2012: 

• Amend Rule 233, B iomass Boilers, to address US EPA comments and Federal Reasonably 
Available Control Technology (RACT) requirements required for SIP approval. Amended June 
14, 2012. 

• Amend Regulation 3, Open Burning, Rules 301 to 306, and Rule 102, Definitions, to address US 
EPA comments and deficiencies identified by District staff in order to avoid a limited 
approval/disapproval of the SIP revision. Amended February 8, 2012. 

• Amend Rule 235, A dhesives, to meet Federal CAA requirements for the adoption of RACT. 
Amended October 11, 2012. 

• Amend Rule 239, Graphic Arts Operations, to meet Federal CAA requirements for the adoption 
of RACT.  Amended October 11, 2012. 

• Rescind the following rules since the RACT requirement is no longer needed for major sources 
that are no longer operating: 
o Rule 229, Fiberboard Manufacturing (SierraPine Ltd.). Rescinded April 12, 2012. 
o Rule 230, Plastic Products and Materials - Paper Treating Operations (Formica Corporation). 

Rescinded April 12, 2012. 
o Rule 232, Biomass Suspension Boilers (SierraPine Ltd.). Rescinded April 12, 2012. 
o Rule 241, Boilers at Plastic Laminate Manufacturing Facilities (Formica Corporation). 

Rescinded April 12, 2012. 
o Rule 227, Petroleum Dry Cleaning Operations (will defer to Federal Standards). Rescinded 

April 12, 2012. 
o Rule 237, Municipal Landfills (no applicable sources remaining). Rescinded April 12, 2012. 
o Rule 506, Biomass Emission Reduction Credits (was replaced by Rule 516, Rice Straw 

Emission Reduction Credits).  Rescinded April 12, 2012. 
o Rule 805, Notice to Comply (mandating statute sunset January 1, 2001). Rescinded April 12, 

2012. 
• Rescind the following rules in favor of implementing the state regulation (added 2010). 

o Rule 902, Airborne Chromium Control Measure - Emissions of Hexavalent Chromium From 
Chrome Plating and Anodizing Operations. Rescinded April 12, 2012. 

o Rule 903, Ethylene Oxide Airborne Toxic Control Measure for Sterilizers and Aerators. 
Rescinded April 12, 2012. 

o Rule 904, Airborne Toxic Control Measure - Hexavalent Chromium Emissions From Cooling 
Towers. Rescinded April 12, 2012. 

o Rule 905, Airborne Toxic Control Measure - Asbestos Containing Serpentine Rock in 



PLACER COUNTY AIR POLLUTION CONTROL DISTRICT 
 

REGULATORY MEASURES LIST 
 

- List of Rules to Be Considered for Adoption in 2014 - 
 

 

 
 4 

Surfacing Applications. Rescinded April 12, 2012. 
o Rule 906, Airborne Toxic Control Measure - Medical Waste Incinerators.  Rescinded April 

12, 2012. 
 

Regulatory Measures That Were Adopted/Amended in 2011: 
• Rule 102, Definitions, to reflect new terms used in recently amended rules, particularly in the 

amendment of Regulation 3 (added 2011). Amended February 10, 2011. 
• Rescinded Regulation 3, Open Burning, Rules 301 through 325 and adopted new Rules 301 – 306 

to update the rules to match current state law and to address the US EPA’s comments, and to 
reorganize and update the formatting of all of the Rules to make the requirements more easily 
understood (added 2010). Adopted February 10, 2011. 

• Rule 412, Registration Requirements for Agricultural Engines, amended to provide for a low use 
exemption (added 2011).  Amended August 11, 2011.  

• Rule 502, N ew Source Review, amended to address deficiencies identified in a l imited 
approval/disapproval by US EPA of the version of the rule that was adopted on February 11, 
2010 (added 2011).  Amended October 13, 2011. 

• Rule 517, R equirements for Stationary Sources Emitting Greenhouse Gases, adopted to meet 
mandatory implementation requirements of the federal Greenhouse Gas Tailoring Regulation 
(added 2011). Adopted February 10, 2011. 

• Rule 518, P revention of Significant Deterioration Permit Program, adopted to provide for the 
District’s acceptance of delegation from the US EPA of PSD permitting authority for Major 
Sources (added 2011).  Adopted February 10, 2011. 

• Rule 607, Burning Permit Fees, to reconcile changes in references to Regulation 3 rules and to 
definitions. No fees were revised. Amended February 10, 2011. 

• Rule 608, Control Council Fee, to reconcile changes in references to Regulation 3 rules and to 
definitions.  No fees were revised. Amended February 10, 2011. 

 
Regulatory Measures That Were Adopted/Amended in 2010: 

• Rule 102, Definitions, amended to reflect new terms used in rules (added 2010). Amended 
August 10, 2010.  

• Rule 218, Architectural Coatings, amended to level the field for shop coaters and field coaters 
and to update the Rule for a 2007 CARB Suggested Control Measure.  The amendment of Rule 
218 is also a SIP commitment for 2012 (added 2007). Amended October 14, 2010. 

• Rule 234, Automotive Refinishing Operations, amended to revise applicator requirements and 
may include an update of requirements to meet a 2005 CARB Suggested Control Measure 
(SCM). In addition, the District wishes to clarify the recordkeeping and reporting required of 
coating distributors. Amendment of this rule is a SIP commitment for 2015 (added 2009). 
Amended October 14, 2010.  

• Rule 236, Wood Products Coating Operations and Rule 238, Factory Coating of Flat Wood 
Paneling, amended to update these rules to match existing state and federal control measure 
standards (added 2007). Amended October 14, 2010. 

• Rule 501, General Permit Requirements, amended for submission as a revision of the SIP (added 
2009).  Amended August 10, 2010. 

• Rule 502, New Source Review, amended for submission as a revision of the SIP (added 2009). 
Amended February 11, 2010.  
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• Rule 503, Emission Statement, amended to clarify and update the terminology with regard to the 
information to be reported (added 2010). Amended August 10, 2010. 

• Rule 504, Emission Reduction Credits, amended to reflect new ERC rules and for submission as a 
revision of the State Implementation Plan (added 2009). Amended August 10, 2010.  

• Rule 601, Permit Fees, amended to create a new semiconductor fee schedule, and a new fee for 
Prevention of Significant Deterioration (PSD) permitting for when such authority is delegated to 
the District.  Amended December 9, 2010. 

 
Regulatory Measures That Were Adopted/Amended in 2009: 

• Rule 214, Transfer of Gasoline into Vehicle Fuel Tanks. Amended April 9, 2009 
• Rule 233, Biomass Boilers. Amended December 10, 2009 
• Rule 245, Surface Coating of Metal Parts and Products. Amended August 20, 2009 
• Rule 516, Rice Straw Emission Reduction Credits. Adopted February 19, 2009 

 
Regulatory Measures That Were Adopted/Amended in 2008: 

• Negative Declaration, adopted December 11, 2008, with regard to no sources in Placer County 
exceeding the threshold of Control of Volatile Organic Emissions from Flexible Package Printing 
(EPA-453/R, 06-003, 09/2006) to satisfy federal requirements. 

• Rule 206, Incinerator Burning. Amended October 9, 2008 
• Rule 245, Surface Coating of Metal Parts and Products. Adopted December 11, 2008 
• Rule 411, Indemnification of District. Adopted February 14, 2008 
• Rule 412, Agricultural Engine Registration. Amended August 14, 2008 
• Rule 515, Stationary Rail Yard Control Emission Reduction Credits. Adopted October 9, 2008 
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Agenda Date:  February 13, 2014 
 
 
 
Air Pollution Control Officer Report: 
 
1. 2014 CAG outreach and schedule (supporting document attached)  

 
2. Spirit of Blodgett video (to be viewed at board meeting) 

 
3. Cap-to-Cap update/expense reimbursement direction (verbal report) 

 
4. Fiscal update (financial report to be provided at board meeting) 

 

Attachment:  2014 Clean Air Grant Outreach and Schedule of Events 

 

Board Agenda 
 

APCO Report 
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2014 Clean Air Grant Outreach and Schedule of Events  
(Solicitation being offered at $1,103,385.07) 

 
Below is a brief list of outreach and planning activities to be performed in order to 
achieve a successful solicitation period. The outreach budget is $2,500. 

 
• Run a series of public notice ads in targeted local papers over the application 

solicitation period. 
  

• Run a display ad 2 – 3 times in local papers during the application solicitation period. 
 

• Mail out postcard and email notifications advertising the program and workshops to 
approximately 500 groups, agencies, and individuals, which include members of the 
Placer County Contractors Association. 

 
• Conduct two workshops, scheduled for January 24th, at the District office. The 

morning workshop will be video teleconferenced to the Tahoe Planning Department 
for those in the Tahoe area, and a second workshop will be held in the evening.  

 
• The District’s website has been updated with current 2014 CAG information, 

including applications, program guidelines and information, and additional resources.  
Applications can be filled out online or hand written in. 

 
• CAG guidelines and applications have been updated to address/consider State 

regulations and incorporate relevant changes, based on modifications to the Carl 
Moyer program guidelines which we are obligated to follow. 

 
• Project categories: 

1. Heavy Duty On (>8,500 pounds) and Off Road (> 50 hp) Mobile Vehicles/Equipment  
2. Alternative Fuels Infrastructure 
3. New or Expanding Alternative Transit Service Program 
4. Public Education/Information 
5. Ag Pump Engines 
6. Other Emission Reducing/Energy Conserving Projects 

 

Dates & Deadlines: Action: 

January 1, 2014 Submittal of applications begin and are available by hard copy or on 
our website located at www.placer.ca.gov/apcd 

February 28, 2014 at 5:00 p.m. Deadline for all application submittals 

Week of March 17, 2014 Peer Review Committee reviews submitted applications 

April 10, 2014 @ 2:30 pm CAG projects go before the PCAPCD Board of Directors for approval 

Week of April 14, 2014 District staff begin to email award letters and contracts to successful 
applicants 

May 16, 2014 
 

Deadline for submittal of signed contracts to the District 
 
 June 2014 Contract funds are encumbered 

http://www.placer.ca.gov/apcd�
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