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Figure 1: California Air District Map.  
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Figure 2: Non-attainment Area (With Initial Designation Design Value). 

 

 
 

Source: Technical Support Document for 2008 Ozone NAAQS Designations, Technical 

Analysis for Nevada County (Western part), EPA 

https://www3.epa.gov/region9/air/ozone/pdf/R9_CA_NevadaCounty_FINAL.pdf, 

extracted 2/7/2018. 

  

https://www3.epa.gov/region9/air/ozone/pdf/R9_CA_NevadaCounty_FINAL.pdf
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EXECUTIVE SUMMARY  

 

This State Implementation Plan (SIP) revision is being submitted by the Northern Sierra 

Air Quality Management District (District or NSAQMD) to the U.S. Environmental 

Protection Agency (EPA) to fulfill requirements under the federal Clean Air Act (CAA) 

that result from Western Nevada County being designated as Non-attainment for the 2008 

8-hour Ozone National Ambient Air Quality Standards (NAAQS).  The Northern Sierra 

Air Quality Management District includes the California counties of Nevada, Sierra and 

Plumas.  In 2012, the Western Nevada County portion of the District was designated and 

classified ñMarginalò Non-attainment for the 2008 8-hour NAAQS of 0.075 ppm.  Since 

the area did not meet the standard, it was ñbumped upò to a ñModerateò Non-attainment 

area, effective June 2016.  With this SIP revision, the area is requesting, out of necessity, 

to bump up again to a ñSeriousò Non-attainment classification (the next highest 

classification above Moderate), and has structured this SIP revision to meet the CAAôs 

Serious level requirements.   

 

The California Air Resources Board (CARB) has conducted photochemical modeling, 

along with supplemental analyses, to find out when the Western Nevada County Non-

attainment Area (WNNA) could attain the 2008 Ozone NAAQS.  The results indicated 

the District could attain the 0.075 ppm standard by the Serious non-attainment area 

deadline of 2021.  Pursuant to Section 181(b)(3) of the CAA, ñVoluntary 

Reclassification,ò the District requests CARB to formally submit a request to EPA asking 

for voluntary reclassification of the WNNA from ñModerateò to ñSeriousò Non-

attainment for the 2008 8-hour Ozone NAAQS, and revise the attainment date to 

December 31, 2021 (based on 2018-2021 data). 

 

The District expects EPA to approve the request to be reclassified as Serious non-

attainment, and this ozone attainment plan addresses all required Serious level elements, 

emissions reductions, and control measures necessary to demonstrate attainment with the 

2008, 8-hour Ozone NAAQS by 2021. 
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I. INTRODUCTION  

 

A. Ozone 

 

Stratospheric ozone occurs naturally and is beneficial in the upper atmosphere, shielding 

the earth from harmful ultraviolet radiation from the sun.  However, ground-level 

(tropospheric) ozone (O3) is a highly reactive, strongly oxidizing, colorless gas that can 

damage living tissues, vegetation and man-made materials upon contact. 

 

O3 is not directly emitted from sources, but is formed in the air by reactions of O3 

precursor emissionsðvolatile organic compounds (VOC) and oxides of nitrogen 

(NOx)ðin the presence of sunlight and heat.  Accordingly, peak O3 levels occur during 

the sunnier, warmer times of the year, typically May through October.  

 

Health effects of O3 are focused on the respiratory tract.  When inhaled, O3 can irritate 

and inflame the lining of the lungs, much like sunburn damage on skin.  Potential health 

impacts include aggravated asthma, reduced lung capacity, and increased susceptibility to 

respiratory illnesses like pneumonia and bronchitis.  Individuals with compromised 

respiratory function are most vulnerable to O3, but outdoor activities on ñhighò O3 days 

can affect people who are normally healthy. 

 

B. Background 

 

The Federal Clean Air Act (FCAA) of 1970 requires the United States Environmental 

Protection Agency (EPA) to develop health-based National Ambient Air Quality 

Standards (NAAQS) for several categories of air pollutants, including ozone (O3).  EPA 

periodically reviews the NAAQS and associated scientific basis in determining 

appropriate revisions.  Accordingly, EPA establishes new standards in response to 

advances in scientific understanding of ozone and its health effects. 

 

Section 110 (a)(1) of the Federal Clean Air Act Amendments (FCAAA) of 1977 required 

EPA to divide the United States into ñPlanning Areasò and designate these areas 

ñattainment,ò ñnon-attainmentò or ñunclassified.ò In 2015, EPA promulgated an 

ñimplementationò rule for the 2008 8-hour ozone NAAQS (2015 Implementation Rule) 1, 

designed to assist states with plan development.  Under the Implementation Rule, 

affected regions are required to address planning and emission control requirements in 

their implementation plan.   

 

The FCAAA of 1990 gave states the primary responsibility for achieving the NAAQS.  

The principal mechanism for complying with the FCAAA was developing and adopting a 

State Implementation Plan (SIP).  A SIP outlines programs, actions, and commitments a 

state will carry out to implement its responsibilities under the FCAAA.  The EPA must 

approve all SIPs before they can be implemented by state and local governments.  Once 

                                                           
1 Implementation of the 2008 National Ambient Air Quality Standards for Ozone: State Implementation 

Plan Requirements; Final Rule. 80 Fed. Reg. 44. Pp. 12264-12319. (March 6, 2015), (to be codified at 40 

CFR Parts 50, 51, 52, et al.) https://www.gpo.gov/fdsys/pkg/FR-2015-03-06/pdf/2015-04012.pdf 
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approved by the EPA, a SIP becomes a legally binding document under both state and 

federal law, and may be enforced by either governmental body. 

 

All non-attainment areas classified Moderate Non-attainment and higher, including 

Western Nevada County, are subject to the general planning and emission control 

requirements of Subpart 2 (Title I, Part D) of the CAA, which include an emission 

inventory, a New Source Review rule and an Emissions Statements Rule. 

 

C. Nevada County Split 

 

Nevada County spans the Sierra Nevada mountain range.  The Town of Truckee is near the 

eastern boundary, east of the Sierra crest, and has very different weather from western 

Nevada County.   Historical ozone data from Grass Valley (in western Nevada County) and 

Truckee show that there is no clear connection between conditions on the east side and the 

west side of the Sierras, with ozone concentrations almost always being much lower on the 

east side.  Therefore, EPA limited its non-attainment designation to the western portion of 

the County.  The dividing line runs north/south near the Sierra crest, less than a mile east of 

the town of Soda Springs. 

 

The District worked with CARB to separate the Nevada County emissions inventory into 

an eastern and western portion, along the Non-attainment Area boundary.  More than 

80% of the Countyôs population and emissions is in the western, non-attainment portion 

to which this SIP revision applies.  

 

D. 1997 8-Hour NAAQS  

 

The NAAQS was revised in 1997 to an 8-hour O3 concentration of 0.08 ppm.  The 8-hour 

averaging time was selected to address the impacts of exposure to longer periods of 

elevated O3.  The 0.08 ppm O3 standard is attained when:  Each monitor in a region 

shows a three-year O3 concentration average, of the annual fourth-highest daily 8-hour 

average, no greater than 0.084 ppm (based on the rounding convention dictated in federal 

regulation)2.  Three years of O3 concentrations are averaged due to the impacts of year-

to-year variations in meteorology on O3 formation.  

 

The Western Nevada County portion of the District was designated in 2004 by EPA as a 

Non-attainment Area for the national 1997 NAAQS of 0.080 parts per million (ppm), 

pursuant to the CAA.  By 2011, the Design Value3 of the Districtôs Ozone Non-

attainment Area had dropped from 0.098 ppm (2003 level) to 0.079 ppm.  On December 

3, 2012, EPA published a Determination of Attainment for the WNNA for the 1997 8-

hour O3 NAAQS.4  With this finding, effective January 2, 2013, Western Nevada County 

                                                           
2 Appendix I to 40 CFR 50, "Interpretation of the Eight-Hour Primary and Secondary National Ambient Air 

Quality Standards for Ozone." 
3The three year average of the fourth highest 8-hour ozone value for the target year and the two preceding 

years is the design value for that year.  To determine attainment that design value is compared to the 

Ozone NAAQS.   
4 77 Federal Register 71551-71555; December 3, 2012 



 

NSAQMD Ozone Plan    9     10/22/18 

was deemed to have ñclean dataò with respect to the 1997 standard, which suspended 

numerous CAA planning requirements for that standard. 

 

E. 2008 8-Hour Standard 

 

In 2008, EPA adopted a more stringent 8-hour ozone NAAQS of 0.075 ppm5.  Although 

Western Nevada County showed a significant reduction in O3 levels through data meeting 

the 1997 O3 NAAQS, the area had a Design Value6 higher than the new standard.  On 

May 21, 2012, EPA classified the Western Nevada County portion of the District as 

ñMarginalò non-attainment for the 2008 O3 NAAQS. 

 

CARB, in partnership with the District, conducted photochemical modeling along with 

supplemental analyses to determine anticipated attainment of the 2008 O3 NAAQS.  Air 

monitoring data and modeling revealed the Districtôs would not attain the standard by the 

Marginal (July 15, 2015) or Moderate (January 1, 2017) deadline.  However, modeling 

indicates the District could attain the 2008 O3 NAAQS by the ñSeriousò classification 

deadline of December 31, 2020.  Therefore, this attainment plan addresses all required 

elements for a ñSeriousò non-attainment O3 plan and identifies emissions control 

measures and associated emission reductions necessary to demonstrate attainment by 

2020.  

 

 

  

                                                           
573 FR 16436; 40 CFR 50.15, "National Primary & Secondary Ambient Air Quality Standards for Ozone." 
6Attainment is achieved when: ñ3-year averageò of ñannual 4th highest daily maximumò 8-hour average O3 

concentration, called ñDesign Valueò, is no greater than 0.075 ppm at each EPA-approved O3 air monitor 

in the District.  The ñ3-year & 4th highestò are statistical values that provide stability to the standard, 

moderating the influence of extreme meteorological conditions (over which an area has no control).  
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II.  CHALLENGES  

 

A. Meteorology 

 

The predominant wind direction in western Nevada County, especially during the 

summer months, is from southwest to northeast.  This pattern is conducive to transport of 

pollutants from the Bay Area and the Sacramento Area into Nevada County.  On most 

summer mornings the ñdelta breezeò moves from the Carquinez strait northeast towards 

Sacramento and then veers northward and continues into the northern Sacramento Valley 

and into the foothills of the northern Sierra Nevada, including Western Nevada County.  

High ozone days are typically associated with light to moderate winds blowing from the 

direction of Sacramento.  In the absence of a significant weather system affecting the 

area, summertime winds in Nevada County typically flow up-slope in the daytime and 

down-slope at night (referred to as diurnal flow).   

 

Most ozone exceedances happen on hot, dry, clear afternoons and evenings.  High 

summer temperatures and low relative humidity play a big role in O3 formation.  Sunlight 

is another factor, with exceedance days being relatively concentrated in the long, clear 

days of June through August.  The combination of a hot, dry summer and little to no 

cloud cover favor photochemical O3 formation.   

 

As a result of conditions encouraging ozone formation and the transport of both ozone 

and ozone precursors from upwind metropolitan areas, O3 concentrations tend to be the 

highest in July and August.   

 

Figure 3 shows the monthly average of daily maximum 8-Hr Average O3 concentration 

during 2017, measured at the Districtôs Grass Valley7 air monitoring site.  O3 

concentrations gradually rise from the beginning of the year toward the summer where 

levels peak in July and August when temperatures are usually the hottest, then decline 

during the fall. 

 

  

                                                           
7 Data obtained from NSAQMD maintained Ozone monitoring site at 200 Litton Drive in Grass Valley. 
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Figure 3: Monthly Average of Daily 8-hour Ozone Maximums, Grass Valley, 2017. 

 

 
 

B. Geography 

 

The Western Nevada County Non-attainment Area is located in northern Californiaôs  

Sierra Nevada foothills.  Although the Non-attainment Area is relatively small (802.41 

square miles), it rises from near 300 feet AMSL in the west to over 9,000 feet AMSL 

near the eastern boundary.  The eastern boundary is a line running north/south that more 

or less follows rugged mountain tops that form the ñSierra Crest.ò  The line crosses I-80 

slightly east of the town of Soda Springs.  The Non-attainment Area is bordered on the 

north by the Middle Yuba River and is bisected by the South Yuba River.  Most of the 

southern border is defined by the Bear River.  The massive scenic canyons created by 

these rivers run predominantly east/west and are more than 2,000 feet deep in some 

places.  

 

The WNNA ozone monitor is located at an elevation of approximately 2,860 feet, in the 

City of Grass Valley.  Only 5 miles northwest of the monitor (along the South Yuba 

River) the elevation is 1,725 feet lower, and 12 miles south (along the North Fork of the 

American River) the elevation is 1,700 feet lower.  Much of the western edge of the 

WNNA is below 500ô, a difference of 2,300 vertical feet from the monitor.  1.5 miles 

NW of the monitor, the elevation is 700 feet lower.  Fewer than 5 miles NE of the 

monitor, on Banner Mountain, the elevation climbs another 1,000 feet.  Downtown Grass 

Valley, the WNNAôs biggest city (2016 Census Bureau estimated population 12,934), is 

approximately 1 mile SW from the monitor and 400 feet lower.  This complex 

topography can cause unpredictable air movement as different slopes warm and cool at 

different rates.  The river canyonsô profound effects on tropospheric air flow have 

historically introduced significant uncertainty into dispersion modeling.  
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Western Nevada County is northeast and generally downwind from the Sacramento Non-

attainment Area.  To the north is the unmistakably rural County of Sierra (2010 census 

population: 3,240).  To the south is Placer County, and to the immediate west is largely 

agricultural Yuba County. 

 

C. Pollutant Transport  and Scavenging 

 

It is common for air pollutants to be transported by wind between air basins.  The 

Districtôs air quality is overwhelmingly impacted by O3 and its precursor emissions being 

transported from the Sacramento Non-attainment Area (classified Extreme Non-

attainment) and to a lesser extent from the San Francisco Bay Area.  Transport can take 

place from the surface up to several thousand feet elevation.  Transport occurs when 

winds are of sufficient magnitude, direction, and duration.  Atmospheric chemistry also 

determines how transported pollutants may affect downwind O3 concentrations.  

 

Approximately 83,000 of Nevada Countyôs 100,000 people (population 99,814 estimated 

by the Census Bureau as of 7/1/17) live in the WNNA.  The WNNAôs population is 

relatively dispersed, with approximately 103.4 people per square mile (6.19 acres per 

person). 

 

Analyses of wind and ozone data from the Sacramento area and western Nevada County 

demonstrate that O3 and its precursors transport to the District when prevailing wind 

originates from consistently high O3 concentration areas, and wind is persistent with high 

enough velocity to move emissions from upwind areas.  Data also demonstrate elevated 

O3 concentrations in the District coinciding with high upwind O3 levels.  Figure 4 

illustrates regional transport corridors and wind flow patterns8. 

 

 

  

                                                           
8 From Hayes, T.P., J.J. Kinney, and N.J. Wheeler, 1984.  California Surface Wind Climatology, 1984. 

Published by the California Air Resources Board. https://www.arb.ca.gov/research/apr/reports/l013.pdf 
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Figure 4: Transport Corridors & Wind Flow Patterns . 

 

 
 

 

 

 

A widely accepted concept in ozone science is ñnighttime NOx scavenging.ò  In the 

absence of sunlight, new ozone is not formed and NOx molecules are able to react with 

ozone and steal one of its oxygen atoms, resulting in an oxidized NOx molecule and 

normal, relatively unreactive oxygen (O2).   

 

NOx scavenging is thought to be largely responsible for the typical sharp drop-off of 

ozone concentrations in urban areas when the sun goes down.  Urban areas generally 

have substantial NOx emissions after dark, primarily from motor vehicles and industrial 

processes.  However, western Nevada County has relatively little traffic after dark and no 

significant stationary nighttime NOx sources. 

 

Figure 5 illustrates 2017 ozone values by time of day.  It is apparent that the drop in 

ozone overnight is not substantial. 

 



 

NSAQMD Ozone Plan    14     10/22/18 

 

Figure 5: Grass Valley Ozone Concentrations by Hour of Day, 

May 1 ï September 30, 2017. 

 

 
 

The sheer quantity of emissions in the upwind metropolitan areas compared to western 

Nevada County works with the transport mechanisms to overwhelm the latter (see Figure 

6).  Western Nevada Countyôs summer emission inventory is miniscule (less than 9 tons 

per day of ozone precursors, with well under a ton of that coming from stationary 

sources, according to the most recent CEPAM 2015 inventory data from CARB).  The 

area is a rural, downwind receptor of ozone generated in upwind major metropolitan 

areas (primarily the Sacramento Non-attainment Area with 180 tons per day and the San 

Francisco Bay Area with 458 tons per day).  Figure 5 provides perspective regarding 

ozone precursor emissions in the upwind major metropolitan areas and in western Nevada 

County. 
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Figure 6: Summer Ozone Precursor Emissions ï Western Nevada County, San 

Francisco Bay Area and Sacramento Non-Attainment Area.  Source:  CEPAM 1.04 

 

 
 

The combination of minimal nighttime NOx scavenging and the gradual transport during 

the evening hours of ozone formed in upwind areas during the day frequently results in 

high nighttime ozone concentrations in western Nevada County that sometimes persist 

until well after sunrise (see Figure 7).  Since the previous dayôs ozone is often still 

present after midnight, the area has occasionally have next-day exceedances of the 2008 

federal ozone standard that begin at 1:00 AM.  Figure 6 also illustrates the delayed effect 

of ozone transport from upwind areas.  Auburn is approximately half-way between the 

Folsom-Natomas Street monitor in the Sacramento metropolitan area and Grass Valley. 
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Figure 7: Grass Valley Ozone Concentrations by Hour of Day, May-October, 2017. 

 

 
 

D. Ozone Trends 

 

Western Nevada Countyôs ozone concentrations have decreased considerably since the 

early 2000ôs.  There has been a slight increase in the past few years, which is thought to 

be at least partially due to ozone precursor emissions from increased wildfire activity that 

has coincided with massive tree mortality due to Californiaôs bark beetle epidemic.  

Wildfires emit both VOCs and NOx in great quantities.  Many of the highest ozone days 

have been accompanied by a light haze from numerous relatively small wildfires 

throughout the region ï fires that are not large enough to yield clear determinations of 

exceptional events, but large enough to bump the concentrations up slightly. 

 

Also, although the Sacramento area has been improving their local air quality and 

reducing O3 and its precursor emissions, it has not yet attained the 2008 8-Hour Ozone 

NAAQS.  Concurrently, the District has been improving its air quality to the extent of 

attaining the 1997 8-Hour Ozone NAAQS of 0.08ppm.  Figure 8 compares the 8-Hour 

Ozone Design Value data for 1997-2016 for western Nevada County and the Sacramento 

Non-attainment Area.   
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Figure 8: Federal 8-Hour Ozone Design Values. 

 

 
 

 

E. Biogenic Emission Inventory  

 

The total Summer 2017 ROG emission inventory for all of Nevada County from 

anthropogenic sources (mobile, stationary and area-wide) is 5.4 tons per day.  In contrast, 

biogenic emissions (natural emissions from vegetation) for the same area are estimated at 

215.6 tons per day. 

https://www.arb.ca.gov/app/emsinv/fcemssumcat/cepam_emssumcat_query_v5.php 

 

Western Nevada County has very few emission inventory categories from which to 

reasonably reduce emissions.  Stationary source emissions are relatively miniscule.  The 

largest category of ROG emissions, as reflected in the emissions inventory for 2005 

through 2020, is Recreational Boats.  Consumer Products is the next largest category, and 

California already has an extremely aggressive statewide regulatory framework for 

minimizing emissions from consumer products. 

 

F. Progress 

 

As reflected in the emission inventory9, for the period 2007 through 2017, Western 

Nevada County reduced summer emissions of NOx by 54.8% and ROG by 34.2%.  

During the same period, the upwind Sacramento Non-attainment Area reduced summer 

                                                           
9 CARB California Emissions Projection Analysis Model (CEPAM) emissions inventory, Version 1.05 at 

https://www.arb.ca.gov/app/emsinv/2016ozsip/2016ozsip/fcmasterdetail_sip2016.php. 
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emissions of NOx by 51.7% and ROG by 32.6%.  For the period 2005 through 2017, 

Western Nevada County reduced summer emissions of total ozone precursors (NOx + 

ROG) by 49.6% while the Sacramento Non-attainment Area reduced summer emissions 

of total ozone precursors by 48.1%.  Both areas have made substantial strides in recent 

years at reducing summer ozone precursor emissions, although Western Nevada County 

has achieved even greater reductions on a percentage basis. 

 

Figure 9 illustrates the downward trend in Western Nevada Countyôs ozone Design Value 

(3-year average of 4th highest annual value).  The past few years have had slightly 

increasing Design Values, although this is considered an anomaly.  The reason for this is 

not known, as anthropogenic emissions have continued to decline in both Western 

Nevada County and the upwind Sacramento region.  One possible factor that is being 

considered is increased biogenic emissions from trees being stressed by an extended 

drought accompanied by a severe bark beetle epidemic.  The drought ended in 2017 and 

beetle activity appeared to decrease by 2018, although many trees continued to struggle 

to survive the damage caused by the drought and the beetles.  Preliminary data indicate 

numerous high ozone values during the summer of 2018, which are thought to be 

connected with precursor emissions from several enormous wildfires that burned through 

most of the summer (especially the Ferguson, Carr and Mendocino Complex fires) and 

will likely be the subject of Exceptional Event demonstrations for much of northern and 

central California.  Nevada Countyôs total population increased only marginally from 

92,033 in 2000 to 98,639 in 2016 (1.9%)10.   

 

Figure 9: Western Nevada County Design Value Trend, 2000 ï 2017. 

 

 
 

 

                                                           
10 Total population for all of Nevada County, not just the Non-attainment area.  California Department of 

Finance.  Retrieved on 2017, May 31 at http://www.dof.ca.gov/Forecasting/Demographics/Estimates/ 
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Minimal-impact development planning (such as the Sacramento areaôs Blueprint project), 

improving technologies and ongoing enforcement of existing rules and regulations will 

keep reducing O3 precursor emissions for the foreseeable future.  Furthermore, 

development and application of new lower emissions control technology at older, higher-

emitting sources in the upwind Sacramento Region and the San Francisco Bay Area will 

continue to improve air quality in western Nevada County.   

 

Although there are significant challenges ahead, CARBôs modeling and analysis of 

current O3 trends show the area will attain the 2008 8-Hour Ozone NAAQS by the end of 

2020. 
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III.  SERIOUS NON-ATTAINMENT RECLASSIFICATION REQUEST  

 

Non-attainment areas are classified as marginal, moderate, serious, severe, or extreme, 

depending on the magnitude of the areaôs O 3 design value. In 2012, the western portion 

of Nevada County was classified ñMarginalò non-attainment pursuant to the 2008, 8-hour 

ozone NAAQS Air Quality Designations11. In 2016, EPA published a Final Rule for 

ñDeterminations of Attainment by the Attainment Date, Extensions of the Attainment 

Date, and Reclassification of Several Areas for the 2008 Ozone NAAQS12ò. In the Rule, 

EPA determined that the Non-attainment Area failed to meet the 2008, 8-hour ozone 

NAAQS by the applicable attainment date of July 20, 2015. 

 

Pursuant to CAA section 181(b)(2)(A), the Non-attainment Area was reclassified, by 

operation of law, as ñModerateò non-attainment effective June 3, 2016.  This 

reclassification was based on the Western Nevada Countyôs 8-hour O 3 design value 

of 0.079 ppm, calculated from O 3 concentrations collected at the Grass Valley ï Litton 

Building air monitor during 2012-2014. This reclassification extended the attainment 

deadline for Western Nevada County to July 20, 2018, with attainment being 

demonstrated by the area attaining a 2015-2017 three-year design value of less than 

75.4 ppb by December 31, 2017. As the 2015-2017 design value at the end of 2017 was 

reported to be 87 ppb, Western Nevada County failed to attain the 75 ppb standard and is 

eligible to be reclassified to ñSeriousò non-attainment. 

 

Section 181(b)(3) of the CAA ñVoluntary Reclassificationò states: ñThe Administrator 

shall grant the request of any State to reclassify a non-attainment area in that State in 

accordance with table 1 of subsection (a) to a higher classification.ò The request for EPA 

to reclassify a non-attainment area to a higher classification will extend the time allowed 

for attainment. Reclassification is appropriate for areas that must rely on long-term 

strategies to achieve the emission reductions needed for attainment, even though more 

stringent requirements are imposed with each higher classification. 

 

The District requests CARB formally submit a request to EPA asking for voluntary 

reclassification of the WNNA from ñModerateò to ñSeriousò non-attainment for the 2008, 

8-hour Ozone NAAQS, and revise the attainment date to July 20, 2021, with an effective 

attainment date of December 31, 2020. This Ozone Attainment Plan is structured to 

satisfy the CAAôs Serious area requirements. 
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IV. EMISSIONS INVENTORY BACKGROUND   

 

Pursuant to CAA Section (§) 182(a)(1), a non-attainment area must develop an inventory 

of emissions in the area.  An inventory is a comprehensive tabulation of air pollutants 

organized by emission source category.  This Ozone Attainment Plan includes updated 

inventories of O3 precursor emissions (VOC and NOx) for the 2011 base year (the year 

from which future-year inventories are projected)11,12 and the 2020 attainment year.  

Additionally, all inventory years in this Attainment Plan are derived from the 2011 base 

year inventory, except that 2012 is used as the baseline year for attainment modeling.  

   

A. Emissions Inventory 

 

Emissions inventories are one of the fundamental building blocks in the development of a 

State Implementation Plan (SIP or Plan).  In simple terms, an emissions inventory is a 

systematic listing of the sources of air pollution along with the amount of pollution 

emitted from each source or category over a given time period.  This document describes 

the emissions inventory included in the 8-hour Ozone Plan for the WNNA, which 

includes the western portion of Nevada County in the Northern Sierra Air Quality 

Management District.  It also summarizes the revisions and improvements made to the 

inventory as part of this Plan.  

 

The California Air Resources Board (CARB) and the Northern Sierra Air Quality 

Management District (NSAQMD; District) have developed a comprehensive, accurate, 

and current emissions inventory consistent with the requirements set forth in Section 

182(a)(1) of the federal Clean Air Act.  CARB and District staff conducted a thorough 

review of the inventory to ensure that the emission estimates reflect accurate emission 

reports for point sources, and that estimates for mobile and areawide sources are based on 

the most recent models and methodologies. 

 

CARB also reviewed the growth profiles for point and areawide source categories and 

updated them as necessary to ensure that the emission projections are based on data that 

reflect historical trends, current conditions, and recent economic and demographic 

forecasts.  Growth forecasts for most point and areawide sources were developed by 

CARB.  

 

B. Emissions Inventory Overview 

 

Emissions inventories are estimates of the amount and type of pollutants emitted into the 

atmosphere by industrial facilities, mobile sources, and areawide sources such as 

consumer products and paint.  They are fundamental components of an air quality plan, 

and serve critical functions such as the primary input to air quality modeling used in 

attainment demonstrations; the emissions data used for developing control strategies; and  

                                                           
11 CARB established 2012 as the emission inventory base year for 8-hour ozone planning purposes.  See 

ñTransmittal Letter to EPAò Richard Corey, Executive Officer, CARB, July 17, 2014. 

(https://www.arb.ca.gov/planning/sip/2012iv/ARB_2012O3SIP_transltr_to_EPA.pdf) 
12 81 Federal Register 71997; October 19, 2016. 
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a means to track progress in meeting the emission reduction commitments. 

 

The United States Environmental Protection Agency (U.S. EPA) regulations require that 

the emissions inventory contain emissions data for the two precursors to ozone formation: 

oxides of nitrogen (NOx) and volatile organic compounds (VOC).  The inventory 

included in this plan substitutes VOC with reactive organic gases (ROG), which in 

general represent a slightly broader group of compounds than those in  

U.S. EPAôs list of VOCs. 

 

C. Agency Responsibilities 

 

CARB and District staff worked jointly to develop the emissions inventory for the 

WNNA.  The District worked closely with operators of major stationary facilities in their 

jurisdiction to develop the point source emission estimates.  CARB staff developed the 

emission inventory for mobile sources, both on-road and off-road.  The District and 

CARB shared responsibility for developing estimates for the nonpoint (areawide) sources 

such as consumer products and agricultural burning.  CARB worked with several State 

and local agencies such as the Department of Transportation (Caltrans), the Department 

of Motor Vehicles (DMV), the Department of Pesticide Regulation (DPR), and the 

California Energy Commission (CEC) to assemble activity information necessary to 

develop the mobile and areawide source emission estimates. 

 

D. Inventory Base Year for Modeling 

 

The base year inventory forms the basis for all future year projections and also 

establishes the emission levels against which progress in emission reductions will be 

measured.  U.S. EPA regulations establish that the base year inventory should be 

preferably consistent with the triennial reporting schedule required under the Air 

Emissions Reporting Requirements (AERR) rule.  However, U.S. EPA allows a different 

year to be selected if justified by the state.  CARB worked with the local air districts to 

determine the base year that should be used across the State.  Since the South Coast Air 

Quality Management District typically aligns their base year inventory with the data 

collection period for their Multiple Air Toxics Exposure Study, which was last conducted 

in 2012, ARB selected 2012 as the base year to maintain consistency across the various 

plans being developed in the State. 

 

E. Forecasted Inventories 

 

In addition to a base year inventory, U.S. EPA regulations also require future year 

inventory projections for specific milestone years.  Forecasted inventories are a 

projection of the base year inventory that reflects expected growth trends for each source 

category and emission reductions due to adopted control measures.  CARB develops 

emission forecasts by applying growth and control profiles to the base year inventory. 

Growth profiles for point and areawide sources are derived from surrogates such as 

economic activity, fuel usage, population, housing units, etc., that best reflect the 

expected growth trends for each specific source category.  Growth projections were 
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obtained primarily from government entities with expertise in developing forecasts for 

specific sectors, or in some cases, from econometric models.  Control profiles, which 

account for emission reductions resulting from adopted rules and regulations, are derived 

from data provided by the regulatory agencies responsible for the affected emission 

categories. 

 

Projections for mobile source emissions are generated by models that predict activity 

rates and vehicle fleet turnover by vehicle model year.  As with stationary sources, the 

mobile source models include control algorithms that account for all adopted regulatory 

actions. 

 

F. 2011 Baseline Year Inventory for Reasonable Further Progress 

 

The stationary emissions reflect actual emissions reported from industrial point sources. 

Stationary emissions also include stationary aggregate sources, which are categories such 

as gasoline dispensing facilities that are not inventoried individually but are estimated as 

a group and reported as an aggregated total.  2011 emissions for areawide, stationary 

aggregate sources and mobile are backcasted from a 2012 base year, relying on the same 

growth and control methodology as is used for future years.  The 2012 inventory base 

year for modeling and the 2011 baseline year inventory for reasonable further progress 

are consistent with each other since they both use actual emissions for stationary sources 

and the same growth profiles. 

 

G. Temporal Resolution 

 

Planning inventories typically include annual as well as seasonal (summer and winter) 

emission estimates.  Annual emission inventories represent the total emissions over an 

entire year (tons per year), or the daily emissions produced on an average day (tons per 

day).  Seasonal inventories account for temporal activity variations throughout the year, 

as determined by category-specific temporal profiles.  Since ozone concentrations tend to 

be highest during the summer months, the emission inventory used in the Plan is based on 

the summer season (May through October). 

 

H. Geographical Scope 

 

The inventories presented in this Plan include emissions for the WNNA, which consists 

of the western portion of Nevada County in the NSAQMD.  Typically, emission 

inventories are developed at a county-level geographical resolution.  The emissions for 

Nevada County were allocated to the Non-attainment Area using the approach described 

below. 

 

Stationary Sources.  Emissions from stationary sources were designated as being inside 

or outside the Non-attainment Area based on a GIS analysis of each facilityôs 

geographical coordinates (latitude and longitude) overlaid on a digitized map of the Non-

attainment Area. 
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Areawide Sources.  District staff conducted a thorough review of the areawide categories 

to determine those that actually occur in the Non-attainment Area.  Human population 

was set as the default surrogate, with more specific spatial surrogates applied to 

remaining categories.   

 

On-Road Mobile Sources.  Emissions from on-road mobile sources were estimated at the 

county level using Californiaôs on-road motor vehicle model, EMFAC2014.  The 

allocation to the Non-attainment Area planning inventory was accomplished using human 

population to distribute EMFAC2014 emissions. 

 

Off-Road Mobile Sources.  As with areawide sources, District staff conducted a review 

of the off-road categories to determine those that do not occur in the Non-attainment Area 

and should be zeroed out.  Human population was set as the default surrogate and more 

specific spatial surrogates were applied to remaining categories. 

 

Table 1 specifies the methods CARB used to allocate emissions to the WNNA. 

 

Table 1: Method for the Spatial Allocation of Emissions to the  

Western Nevada County Ozone Non-attainment Area. 

 

Source Category Subcategory Allocation Method 

Stationary Point Sources All  GIS Analysis 

Area Source Component of 

Stationary Sources 

Manufacturing & Industrial 
Manufacturing sector 

employment 

Food & Agricultural Processing Agricultural area 

Service & Commercial Human population 

Other (Fuel Combustion) Human population 

Landfills Human population 

Degreasing Human population 

Coatings & Related Process 

Solvents 
Human population 

Printing Human population 

Adhesives & Sealants Human population 

Other (Cleaning & Surface 

Coatings) 
Human population 

Petroleum Marketing Human population 

Chemical Human population 

Food & Agriculture Farm types & area 

Mineral Processes Land area 

Areawide Sources 

Consumer Products Human population 

Architectural Coatings & Related 

Process Solvents 
Human population 

Pesticides / Fertilizers Agricultural area 

Asphalt Roofing & Paving Land area 

Residential Fuel Combustion Human population 

Farming Operations Agricultural area 
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Table 1: Method for the Spatial Allocation of Emissions to the  

Western Nevada County Ozone Non-attainment Area. 

 

Fires Human population 

Managed Burning & Disposal Land area 

Cooking Human population 

On-Road Mobile Sources All  Human population 

Off-Road Mobile Sources 

Aircraft Aircraft activity 

Trains Track length 

Recreational Boats Boatable water area 

Off-Road Recreational Vehicles Human population 

Off-Road Equipment Human population 

Farm Equipment Agricultural area 

Fuel Storage & Handling Human population 

 

I . Quality Assurance and Quality Control 

 

CARB has established a quality assurance and quality control (QA/QC) process 

involving CARB and District staff to ensure the integrity and accuracy of the emissions 

inventories used in the development of air quality plans.  QA/QC occurs at the various 

stages of SIP emission inventory development.  Base year emissions are assembled and 

maintained in the California Emission Inventory Development and Reporting System 

(CEIDARS). CARB inventory staff works with District staff, who are responsible for 

developing and reporting point source emission estimates, to verify these data are 

accurate.  The locations of point sources, including stacks, are checked to ensure they are 

valid.  Areawide source emission estimates are reviewed by CARB and District staff 

before their inclusion in the emission inventory.  Additionally, CEIDARS is designed 

with automatic system checks to prevent errors such as double counting of emission 

sources.  The system also makes various reports available to assist staff in their efforts to 

identify and reconcile anomalous emissions. 

 

Future year emissions are estimated using the California Emission Projection Analysis 

Model (CEPAM), 2016 SIP Baseline Emission Projections, Version 1.04.  Growth and 

control factors are reviewed for each category and year along with the resulting emission 

projections.  Year to year trends are compared to similar and past datasets to ensure 

general consistency.  Emissions for specific categories are checked to confirm they 

reflect the anticipated effects of applicable control measures.  Mobile categories are 

verified with mobile source staff for consistency with the on-road and off-road emission 

models.   

 

A summary of the information supporting the Western Nevada County 8-hour Ozone 

Non-attainment Area Plan emissions inventory is presented in the sections below. 
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V. SUMMARY OF EMISSIONS INVENTORY METHODOLOGIES  

 

The WNNAôs emissions inventory is presented in Appendix A for the years 2011, 2012, 

2014, 2017, 2020 and 2021. 

 

A. Point Sources 

 

The inventory reflects actual emissions from industrial point sources reported to the 

District by the facility operators through calendar year 2012, in accordance with the 

requirements set forth in U.S. EPAôs AERR rule.  The data elements in the 2012 baseline 

inventory are consistent with the data elements required by the AERR rule.  Estimation 

methods include source testing, direct measurement by continuous emissions monitoring 

systems, or engineering calculations. 

 

Table 2 lists the point source categories that occur in the ozone Non-attainment Area. 

 

Table 2: Point Source Categories. 

 

Source Category Subcategory 

Fuel Combustion 

Electric Utilities 

Manufacturing and Industrial 

Food and Agricultural Processing 

Service and Commercial 

Other (Fuel Combustion) 

Waste Disposal 
Landfills 

Incinerators 

Cleaning and Surface Coatings 

Degreasing 

Coatings and Thinners 

Printing 

Adhesives and Sealants 

Other (Cleaning and Surface Coatings) 

Petroleum Production and Marketing Petroleum Marketing 

Industrial Processes 

Chemical 

Food and Agriculture 

Mineral Processes 

 

The point source inventory includes emissions from stationary area sources, which are 

categories such as internal combustion engines and gasoline dispensing facilities that are 

not inventoried individually, but are estimated as a group and reported as an aggregated 

total.  Estimates for the following categories were developed by CARB:  

 

Stationary Nonagricultural Diesel Engines  

This category includes emissions from backup and prime generators and pumps, air 

compressors, and other miscellaneous stationary diesel engines that are widely used 

throughout the industrial, service, institutional, and commercial sectors.  The emission 
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estimates, including emission forecasts, are based on a 2003 CARB methodology derived 

from the OFFROAD model.  Additional information on this methodology is available at: 

https://www.arb.ca.gov/ei/areasrc/FULLPDF/FULL1-2.pdf 

 

Agricultural Diesel Irrigation Pumps 

This category includes emissions from the operation of diesel-fueled stationary and 

mobile agricultural irrigation pumps.  The emission estimates are based on a 2003 CARB 

methodology using statewide population and include replacements due to the Carl Moyer 

Program.  Emissions are grown based on projected acreage for irrigated farmland from 

the California Department of Conservationôs Farmland Mapping and Monitoring 

Program (FMMP).  Additional information on this category is available at: 

https://www.arb.ca.gov/ei/areasrc/arbfuelcombagric.htm  

 

Degreasing 

This category includes emissions from solvents in degreasing operations in the 

manufacturing and maintenance industries.  The emissions estimates are based on a 2000 

CARB methodology using survey and industry data, activity factors, emission factors and 

a userôs fraction.  Growth for this category is based on Regional Economic Models, Inc. 

(REMI) county economic forecasts.  Additional information on this methodology is 

available at: https://www.arb.ca.gov/ei/areasrc/arbcleandegreas.htm  

 

Coatings and Thinners 

This category includes emissions from coatings and related process solvents. Auto 

refinishing emissions estimates are based on a 1990 CARB methodology using 

production data and a composite emission factor derived from surveys.  Growth is based 

on vehicles from CARBôs EMFAC model.  Estimates for industrial coatings emissions 

are based on a 1990 CARB methodology using production and survey data, and emission 

factors derived from surveys.  Estimates for most thinning and cleaning solvents are 

based on a 1991 CARB methodology, census data and a default emission factor 

developed by CARB.  Growth for these categories is projected using REMI county 

economic forecasts.  Additional information on these methodologies is available at: 

https://www.arb.ca.gov/ei/areasrc/arbcleancoatreproc.htm   

 

Adhesives and Sealants 

This category includes emissions from solvent-based and water-based solvents contained 

in adhesives and sealants.  Emissions are estimated based on a 1990 CARB methodology 

using production data and default emission factors.  Growth for this category is based on 

REMI county economic forecasts.  Additional information on this methodology is 

available at: https://www.arb.ca.gov/ei/areasrc/arbcleanadhseal.htm  

 

Gasoline Dispensing Facilities 

CARB staff developed an updated methodology in October 2015 to estimate emissions 

from fuel transfer and storage operations at gasoline dispensing facilities (GDFs).  The 

methodology addresses emissions from underground storage tanks, vapor displacement 

during vehicle refueling, customer spillage, and hose permeation.  The updated 

methodology uses emission factors developed by CARB staff that reflect more current in-

https://www.arb.ca.gov/ei/areasrc/FULLPDF/FULL1-2.pdf
https://www.arb.ca.gov/ei/areasrc/arbfuelcombagric.htm
https://www.arb.ca.gov/ei/areasrc/arbcleandegreas.htm
https://www.arb.ca.gov/ei/areasrc/arbcleancoatreproc.htm
https://www.arb.ca.gov/ei/areasrc/arbcleanadhseal.htm
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use test data and also accounts for the emission reduction benefits of onboard refueling 

vapor recovery (ORVR) systems.  The emission estimates are based on 2012 statewide 

gasoline sales data from the California Board of Equalization that were apportioned to the 

county level using fuel consumption estimates from CARBôs on-road mobile sources 

model (EMFAC).  Additional information on this category is available at: 

https://www.arb.ca.gov/ei/areasrc/arbpetprodmarkpm.htm 

 

B. Areawide Sources 

 

Areawide sources are categories such as consumer products, fireplaces, and agricultural 

burning (see Table 3) for which emissions occur over a wide geographic area.  Emissions 

for these categories are estimated by both CARB and the local air districts using various 

models and methodologies. 

 

Table 3: Areawide Sources. 

 

Source Category Subcategory 

Solvent Evaporation 

Consumer Products 

Architectural Coatings and Related Solvents 

Pesticides and Fertilizers 

Asphalt Paving and Roofing 

Miscellaneous Processes 

Residential Fuel Combustion 

Farming Operations 

Fires 

Managed Burning and Disposal 

Cooking 

 

A summary of the areawide methodologies is presented below: 

 

Consumer Products 

The consumer products category reflects the four most recent surveys conducted by 

CARB staff for the years 2003, 2006, 2008, and 2010.  Together these surveys collected 

updated product information and ingredient information for approximately 350 product 

categories.  Based on the survey data, CARB staff determined the total product sales and 

total VOC emissions for the various product categories.  The growth trend for most 

consumer product subcategories is based on California Department of Finance (DOF) 

population forecasts, except for aerosol coatings.  Staff determined that a no-growth 

profile would be more appropriate for aerosol coatings based on survey data that show 

relatively flat sales of these products over the last decade.  Additional information on 

CARBôs consumer products surveys is available at: 

https://www.arb.ca.gov/consprod/survey/survey.htm. 

 

Architectural Coatings 

The architectural coatings category reflects emission estimates based on a comprehensive 

CARB survey for the 2004 calendar year.  These emissions are grown based on DOF 

https://www.arb.ca.gov/ei/areasrc/arbpetprodmarkpm.htm
https://www.arb.ca.gov/consprod/survey/survey.htm
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population forecasts.  Additional information about CARBôs architectural coatings 

program is available at: https://www.arb.ca.gov/coatings/arch/arch.htm 

 

Pesticides 

DPR develops month-specific emission estimates for agricultural and structural 

pesticides.  Each calendar year, DPR updates the inventory based on the Pesticide Use 

Reporting Program, which provides updated information from 1990 to the most current 

data year available.  The inventory includes estimates through the 2014 calendar year.  

Emission forecasts for years 2015 and beyond are based on the average of the most recent 

five years.  Growth for agricultural pesticides is based on CARB projections of harvested 

acreage provided by the U.S. Department of Agriculture (USDA), National Agricultural 

Statistics Service (NASS).  Growth for structural pesticides is based on REMI projections 

of expenditures on structures.  

 

Asphalt Paving/Roofing 

Asphalt paving and roofing emissions were grown from 2005 estimates.  Emissions are 

estimated based on tons of asphalt applied and a default emission factor for each type of 

asphalt operation.  The growth profile for both categories is based on REMI county 

economic forecasts.   

 

Residential Wood Combustion 

CARB staff updated the methodology to reflect 2005 fuel use, and more recent emission 

factors and calculation approaches.  The emission estimates reflect emission factors from 

U.S. EPAôs National Emission Inventory.  Growth projections vary by fuel type, with 

wood based on DOF population forecasts, natural gas based on CEC forecasts, and other 

fuels based on Energy Information Administration (EIA) forecasts.  Additional 

information on this methodology is available at: 

https://www.arb.ca.gov/ei/areasrc/arbmiscprocresfuelcom.htm 

 

Farming Operations 

CARB staff updated the Livestock Husbandry methodology to reflect livestock 

population data based on the USDAôs 2007 Census of Agriculture, and ammonia 

emission factors for dairy support cattle.  A seasonal adjustment was added to account for 

the suppression of dust emissions in months in which rainfall occurs.  Based on an 

analysis of livestock population trends, no growth is assumed.  Additional information on 

CARBôs methodology is available at: 

https://www.arb.ca.gov/ei/areasrc/arbmiscproclivestock.htm   

 

Fires 

Emissions from structural and automobile fires were estimated based on a 1999 CARB 

methodology using the number of fires and the associated emission factors.  Estimates for 

structural fires are calculated using the amount of the structure that is burned, the amount 

and content of the material burned, and emission factors derived from test data.  

Estimates for automobile fires are calculated using the weight of the car and components 

and composite emission factors derived from AP-42 emission factors.  Growth is based 

https://www.arb.ca.gov/coatings/arch/arch.htm
https://www.arb.ca.gov/ei/areasrc/arbmiscprocresfuelcom.htm
https://www.arb.ca.gov/ei/areasrc/arbmiscproclivestock.htm
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on DOF population forecasts.  Additional information on this methodology is available 

at: https://www.arb.ca.gov/ei/areasrc/arbmiscprocfires.htm  

 

Managed Burning and Disposal 

CARB updated the emissions inventory to reflect burn data reported by District staff for 

2008.  Emissions are calculated using crop specific emission factors and fuel loadings. 

Temporal profiles reflect monthly burn activity.  Growth for agricultural burning is based 

on CARB projections of USDA NASS harvested acreage.  No growth is assumed for 

weed abatement.  CARBôs methodology for managed burning is available at: 

https://www.arb.ca.gov/ei/areasrc/distmiscprocwstburndis.htm  

Additional background information is available here: 

https://www.arb.ca.gov/ei/see/see.htm  

 

Commercial Cooking 

The commercial cooking emissions were grown from a 2005 estimate.  The emissions 

estimates were developed from the number of restaurants, the number and types of 

cooking equipment, the food type, and default emission factors.  The growth profile 

reflects the latest DOF population forecasts. 

 

C. Point and Areawide Source Emissions Forecasting 

 

Emission forecasts (2013 and subsequent years) are based on growth profiles that in 

many cases incorporate historical trends up to the base year or beyond.  The growth 

surrogates used to forecast the emissions from these categories are presented below in 

Table 4. 

 

Table 4: Growth Surrogates for Point and Areawide Sources. 

 

Source Category Subcategory Growth Surrogate 

Electric Utilities I. C. Reciprocating Engines No growth 

Manufacturing & Industrial Natural Gas CEC forecast 

Food and Agricultural 

Processing 
Ag Irrigation I. C. Engines FMMP irrigated farmland acreage 

Service and Commercial 
Natural Gas CEC forecast 

Other Fuels No growth 

Other (Fuel Combustion) 
Diesel 

CARB OFFROAD model 

combined with DOF population 

forecast 

Other Fuels No growth 

Waste Disposal 
Landfills DOF population forecast 

Incinerators DOF population forecast 

Degreasing All  REMI county economic forecast 

Coatings and Thinners 
Auto Refinishing 

Vehicles from CARB EMFAC 

model  

Others REMI county economic forecast 

Printing All  REMI county economic forecast 

https://www.arb.ca.gov/ei/areasrc/arbmiscprocfires.htm
https://www.arb.ca.gov/ei/areasrc/distmiscprocwstburndis.htm
https://www.arb.ca.gov/ei/see/see.htm
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Table 4: Growth Surrogates for Point and Areawide Sources. 

 

Source Category Subcategory Growth Surrogate 

Adhesives and Sealants All  REMI county economic forecast 

Other (Cleaning & Surface 

Coatings) 
All  

DOF population forecast 

combined with REMI county 

economic forecast 

Petroleum Marketing 

Natural Gas CEC forecast 

Other Fuels 
Fuel use from CARB EMFAC 

model 

Chemical All  REMI county economic forecast 

Food and Agriculture All  REMI county economic forecast 

Mineral Processes All  
REMI forecast combined with 

Annual Energy Outlook 

Consumer Products 
Aerosol Coatings No growth assumption 

Others DOF population forecast 

Architectural Coatings & 

Related Process Solvents 
All  DOF population forecast 

Pesticides & Fertilizers 

Agricultural pesticides 
CARB projection of USDA 

harvested acreage 

Structural pesticides 
REMI forecast on spending on 

structures 

Asphalt Paving & Roofing All  REMI county economic forecast 

Residential Wood 

Combustion 

Wood DOF population forecast 

Natural Gas CEC forecast 

Other Residential Fuels EIA forecast 

Farming Operations All  No growth assumption 

Fires All  DOF population forecast 

Managed Burning & Disposal 
Managed Farm Burning 

CARB projection of USDA 

harvested acreage 

Other Managed Burning No growth assumption 

Cooking All  DOF population forecast 

 

D. Stationary Source Control Profiles 

 

The emissions inventory reflects emission reductions from point and areawide sources 

subject to District rules and CARB regulations.  The rules and regulations reflected in the 

inventory are listed below in Table 5. 
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Table 5: District and CARB Stationary Source Control Rules and Regulations  

Included in the Inventory 

 

Agency Rule/Reg No. Rule Title 
Source Categories 

Impacted 

CARB 

CARB_R003 

and 

CARB_R003_A 

Consumer Product Regulations & 

Amendments 
Consumer products 

CARB CARB_R007 Aerosol Coating Regulation Aerosol coatings 

CARB GDF_HOSREG 
Gasoline Dispensing Facilities Hose 

Emission Regulation 
Petroleum marketing 

CARB ORVR 
Fueling emissions from ORVR 

vehicles 
Petroleum marketing 

 

E. Mobile Sources 

 

CARB uses the EMFAC model to assess emissions from on-road vehicles.  Off-road 

mobile source emissions are estimated using a new modular approach for different source 

categories.  On-road and off-road models account for the effects of various adopted 

regulations, technology types, and seasonal conditions on emissions. 

 

F. On-Road Mobile Sources 

 

Emissions from on-road mobile sources, which include passenger vehicles, buses, and 

trucks, were estimated using outputs from CARBôs EMFAC2014 model.  EMFAC2014 

includes data on Californiaôs car and truck fleets and travel activity.  Light-duty motor 

vehicle fleet age, vehicle type, and vehicle population were updated based on 2012 DMV 

data.  The model also reflects the emissions benefits of CARBôs recent rulemakings such 

as the Pavley Standards and Advanced Clean Cars Program, and includes the emissions 

benefits of CARBôs Truck and Bus Rule and previously adopted rules for other on-road 

diesel fleets. 

 

EMFAC2014 utilizes a socio-econometric regression modeling approach to forecast new 

vehicle sales and to estimate future fleet mix.  Light-duty passenger vehicle population 

includes 2012 DMV registration data along with updates to mileage accrual using Smog 

Check data.  Updates to heavy-duty trucks include model year specific emission factors 

based on new test data, and population estimates using DMV data for in-state trucks and 

International Registration Plan (IRP) data for out-of-state trucks.  Additional information 

and documentation on the EMFAC2014 model is available at:  

https://www.arb.ca.gov/msei/categories.htm#emfac2014 

 

  

https://www.arb.ca.gov/msei/categories.htm#emfac2014
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G. Off -Road Mobile Sources 

 

Emissions from off-road sources were estimated using a suite of category-specific models 

or, where a new model was not available, the OFFROAD2007 model.  Many of the 

newer models were developed to support recent regulations, including in-use off-road 

equipment, transportation refrigeration units, and others.  The sections below summarize 

the updates made to specific off-road categories in the WNNA. 

 

Locomotives 

In 2014, CARB developed a revised inventory for line-haul locomotive activity in 

California. The new model is based primarily on activity data reported to CARB by the 

major rail lines for calendar year 2011. To estimate emissions, CARB used duty cycle, 

fuel consumption and activity data reported by the rail lines.  Activity is forecasted for 

individual train types and is consistent with CARBôs ocean-going vessel and truck 

growth rates.  Fuel efficiency improvements are projected to follow Federal Railroad 

Association projections and turnover assumptions are consistent with U.S. EPA 

projections.  Additional information is available at: 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

Pleasure Craft and Recreational Vehicles 

A new model was developed in 2011 to estimate emissions from pleasure craft and 

recreational vehicles.  In both cases, population, activity, and emission factors were re-

assessed using new surveys, registration information, and emissions testing.  Additional 

information is available at: 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

In-Use Off-Road Equipment   

CARB developed this model in 2010 to support the analysis for amendments to the In-

Use Off-Road Diesel Fueled Fleets Regulation.  Staff updated the underlying activity 

forecast to reflect more recent economic forecast data, which suggests a slower rate of 

recovery through 2024 than previously anticipated.  Additional information is available 

at: https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

Transport Refrigeration Units (TRU) 

This model reflects updates to activity, population, growth and turn-over data, and 

emission factors developed to support the 2011 amendments to the Airborne Toxic 

Control Measure for In-Use Diesel-Fueled Transport Refrigeration Units.  Additional 

information is available at: 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

Cargo Handling Equipment (CHE)  

The emissions inventory for the Cargo Handling Equipment category has been updated to 

reflect new information on equipment population, activity, recessionary impacts on 

growth, and engine load.  The new information includes regulatory reporting data which 

provide an accounting of all the cargo handling equipment in the State including their 

model year, horsepower and activity.  Background and supporting documents for the 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
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Cargo Handling Equipment Regulation are available here:  

https://www.arb.ca.gov/ports/cargo/cheamd2011.htm 

 

Diesel Agricultural Equipment 

The inventory for agricultural diesel equipment (such as tractors, harvesters, combines, 

sprayers and others) was revised based on a voluntary survey of farmers, custom 

operators, and first processors conducted in 2009.  The survey data, along with 

information from the 2007 USDA Farm Census, was used to revise almost every aspect 

of the agricultural inventory, including population, activity, age distribution, fuel use, and 

allocation.  This updated inventory replaces general information on farm equipment in 

the United States with one specific to California farms and practices.  The updated 

inventory was compared against other available data sources such as Board of 

Equalization fuel reports, USDA tractor populations and age, and Eastern Research 

Group tractor ages and activity, to ensure the results were reasonable and compared well 

against outside data sources.  Agricultural growth rates through 2050 were developed 

through a contract with URS Corp.  Additional information is available at:  

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

Fuel Storage and Handling 

Emissions for fuel storage and handling were estimated using the OFFROAD2007 model.  

Additional information is available at: 

https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

 

H. Mobile Source Forecasting 

 

Table 6 below summarizes the data and methods used to forecast future-year mobile 

source emissions by broad source category groupings. 

 

Table 6: Growth Surrogates for Mobile Sources.  

Category Growth Methodology 

On-Road Sources 

All  
Match total vehicle miles traveled (VMT) projections 

provided by Metropolitan Planning Organizations 

Off -Road Gasoline Fueled Equipment 

Lawn & Garden Household growth projection   

Off-Road Equipment Employment growth projection 

Recreational Boats 
Housing starts (short-term) and human population growth 

(long-term) 

Recreational Vehicles 
Housing starts (short-term) and human population growth 

(long-term) 

https://www.arb.ca.gov/ports/cargo/cheamd2011.htm
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
https://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles
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Table 6: Growth Surrogates for Mobile Sources.  

Category Growth Methodology 

Off -Road Diesel-Fueled Equipment 

Commercial Harbor Craft 

Growth rates provided by District, except for tugs and fishing 

vessels. Fishing fleet growth rates were adjusted to reflect a 

decline in fish landings. Assumed no growth for tugboats. 

Construction and Mining 
California construction employment data from U.S. Bureau of 

Labor Statistics 

Farm Equipment 2011 study of forecasted growth by URS Corp. 

Industrial Equipment 
California construction employment data from Bureau of 

Labor Statistics 

Trains (line haul) 
International/premium train growth tied to OGV forecast; 

Domestic train growth tied truck growth 

Transport Refrigeration 

Units 

Projection of historical Truck/Trailer TRU sales from ACT 

Research, adjusted for recession. 

 

 

  




