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2017 Passenger Rail Emissions Inventory
[bookmark: _Toc495492943]Background
The Passenger Rail Emissions Inventory contains data involving commuter, intercity and interstate passenger rail lines operating within the state of California. Passenger Rail provides an alternative mode of travel, which reduces fuel dependency and congestion, and makes use of rail infrastructure that plays a role in land use decisions. The commuting lines are a relatively new transportation option in California, with service beginning in 1991, while the Amtrak intercity and interstate lines are significantly older.

Table 1.1 provides an overview of Passenger Rail lines operating within California.
Commuter lines include Altamont Commuter Express, Caltrain, Metrolink, and North Coast Transit District. Altamont Commuter Express travels from Stockton to San Jose. Caltrain travels from San Francisco to San Jose and down to Gilroy. Metrolink covers the Los Angeles and Long Beach area, with its southern connection in Oceanside meeting the North Coast Transit District’s Coaster, which travels along the coast of San Diego, from Oceanside to downtown.

Amtrak operates the intercity and interstate lines. Intercity lines include Capitol Corridor and San Joaquin Corridor (both operated by Caltrans), and Pacific Surfliner. The Caltrans line travels from San Jose to Sacramento, and from Stockton to Bakersfield. Pacific Surfliner travels from San Luis Obispo to Los Angeles and on to San Diego. Interstate lines include California Zephyr, Coast Starlight, Southwest Chief, and Sunset Limited. The model covers interstate travel occuring within the California boundary.

[bookmark: _Ref480278186]Table 1.1 Summary of California Passenger Rail Lines
	[bookmark: _GoBack]Rail Line
	Type
	Service Begins
	Service Locations

	Altamont Commuter Express (ACE)
	Commuter
	1998
	Stockton – San Jose

	California Zephyr
	Interstate
	1949
	Emeryville (San Francisco) – Truckee – Denver – Chicago 

	Caltrain
	Commuter
	1992
	San Francisco – San Jose – Gilroy

	Caltrans (Capitol Corridor and San Joaquin Corridor)
	Intercity
	1991
	San Francisco – Sacramento – Bakersfield 

	Coast Starlight
	Interstate
	1971
	Los Angeles – Portland – Seattle 

	Metrolink
	Commuter
	1992
	Oceanside – Long Beach – Los Angeles

	North Coast Transit District (NCTD)
	Commuter
	1995
	Old Town San Diego – Oceanside

	Pacific Surfliner
	Intercity
	1991
	San Luis Obispo – Los Angeles – San Diego

	Southwest Chief
	Interstate
	1974
	Los Angeles – Flagstaff (Arizona) – Chicago 

	Sunset Limited
	Interstate
	1894
	Los Angeles – Tucson (Arizona) – Orlando 



[bookmark: _Toc495492944]Data
Actual data reported from 2008-2015, along with backward projecting, forecasting, and various model assumptions creates the emissions inventory spanning 1990-2050. The passenger rail companies provided various pieces of data, which may include Locomotive ID, Model Year, Tier, horsepower, route mileage, and fuel consumption. The model uses the current railroad rosters to create a baseline and calculates locomotive ages based off this roster. The model assumes each rail company purchased the locomotive engines new, and the model year is the first year it is in service. For example, if a locomotive’s model year is 2005, the model assumes there was no engine prior to 2005 to take this one’s place. The Amtrak interstate data is limited to track-mileage, number of trips per day, and number of days annually.
[bookmark: _Toc495492945]Activity
Locomotive activity is based either on reported fuel consumption or track miles. The commuter and intercity rail activities are based on company-provided fuel consumption data from 2008-2015. Each company’s total fuel consumption is distributed equally across all locomotives, on a per company basis. 

Amtrak interstate rail fuel consumption is estimated according to track-mile and trip number data. Equation 3.1 provides the fuel calculation.

[bookmark: _Ref480381196]Equation 3.1 Fuel Consumption Calculation


The model assumes fuel use is constant. In response to email inquiries, several rail companies answered that they do not expect fuel use to change in the future. An increase in ridership does not correlate to an increase in fuel consumption since additional passengers mean fuller rail cars – not more trips. If there are new tracks or routes, or more trips per day, then fuel use would increase. However, this is not expected. Furthermore, rail companies do not expect a change in fuel use with fleet turnover. Tier 4 locomotives have 4,700 hp, while the older engines typically have 3,300 hp. The new engines will have higher fuel efficiency rates, so the horsepower increase should not increase fuel consumption.

One concern with fuel assumptions pertains to backward projections. The model assumes fuel remains constant and there is no data to suggest different fuel consumption rates in previous years. If the rail lines began with less trips per day, that would mean less fuel use. However, there is no data to support this. 
[bookmark: _Toc495492946]Electrification
Caltrain has contracts in place to electrify part of their line through the Peninsula Corridor Electrification Project[footnoteRef:1]. Caltrain will convert about 75% of their diesel engines to electric trains and increase daily trips for this segment[footnoteRef:2]. The model assumes the transition will occur in 2021. Once Caltrain’s segment is electrified, those segments will no longer require fuel. There are no plans, yet, for other rail companies to electrify. [1: Peninsula Corridor Electrification Project http://www.caltrain.com/projectsplans/CaltrainModernization/Modernization/PeninsulaCorridorElectrificationProject.html, 2017.]  [2:  Peninsula Corridor Electrification Frequently Asked Questions http://www.caltrain.com/Assets/Caltrain+Modernization+Program/Documents/PCEP+FAQ.pdf, 2014.] 

[bookmark: _Toc495492947]Turnover
Many of the rail companies have plans to upgrade portions of their fleet to Tier 4 engines. The model assumes that in 10 years or more, the remaining rail companies will update their long-term plans and retain funding to upgrade to cleaner engines. Caltrain is purchasing electric locomotives. All other engines will eventually be replaced with Tier 4 engines, except for the Amtrak interstate locomotives. Those rely on Federal funding, and there are no long-term plans.
[bookmark: _Toc495492948]Emission Factors
The U.S. EPA has an emission factors reference guide where it provides a generalized definition for locomotive emission factors[footnoteRef:3]. Locomotive engines are separated according to purpose (large line-haul, small line-haul, passenger, and switcher) and tier. Although it is common to use these emission and conversion factors, they are over-simplified when it comes to building an emission inventory.  [3:  Emission Factors for Locomotives, EPA 420-F-09-025, U.S. EPA, April 2009.] 


The inventory expresses emissions in terms of gram of pollutant per gallon of gasoline consumed (g/gal). U.S. EPA line-haul emission factors (Table 6.1), measured in grams per brake horsepower-hour, are multiplied by conversion factors (Table 6.2), measured in break horsepower-hour per gallon fuel. The research report titled “Development of Railroad Emission Inventory Methodologies[footnoteRef:4]” provides a better source for emission conversion factors for inventory modeling. These conversion factors are linked directly to the engine, thereby more accurately reflecting emissions.  [4:  Development of Railroad emission Inventory Methodologies, prepared for Southeastern States Air Resource Managers, Inc., by Sierra Research, Inc. June 2004. P.28.] 


[bookmark: _Ref480449570]Table 6.1 Line-haul Emission Factors (g/bhp-hr)[footnoteRef:5] [5:  Emission Factors for Locomotives, EPA 420-F-09-025, U.S. EPA, April 2009.] 

	
	PM10
	 HC
	 NOx 
	CO

	Pre-Tier
	0.32
	0.48
	13.00
	1.28

	Tier 0
	0.32
	0.48
	8.60
	1.28

	Tier 0+
	0.20
	0.30
	7.20
	1.28

	Tier 1
	0.32
	0.47
	6.70
	1.28

	Tier 1+
	0.20
	0.29
	6.70
	1.28

	Tier 2
	0.18
	0.26
	4.95
	1.28

	Tier 2+
	0.08
	0.13
	4.95
	1.28

	Tier 3
	0.08
	0.13
	4.95
	1.28

	Tier 4
	0.02
	0.04
	1.00
	1.28




[bookmark: _Ref485028121]Table 6.2 Conversion Factors (bhp-hr/gal)
	Pre-Tier, Tier 0
	15.2

	Tier 0+, Tier 1, Tier 1+
	18.2

	Tier 2, Tier 2+, Tier 3, Tier 4
	20.8




For locomotive operations, the emission factor for PM2.5 is 92% of PM10 and the emission factor for PM and PM10 are equivalent. Using factors conventional for diesel fuel, the emission factor for total organic gases (TOG) is 1.44 times the emission factor for hydrocarbons (HC), and the emission factor for reactive organic gases (ROG) is 1.21 times the emission factor for hydrocarbons (HC). The emission factor for NH3 is estimated as 0.0833 g/gal of fuel, independent of tier. CO2 is defined by U.S. EPA as 10,206 g CO2/gal of fuel.

[bookmark: _Toc495492949]Sulfur Adjustment Factor
The sulfur content of diesel fuel affects PM emissions. Equation 6.1 provides the U.S. EPA equation to quantify the amount of sulfur that needs to be reduced based on the difference between the default sulfur fuel content and the episodic sulfur fuel content[footnoteRef:6].  [6:  Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling – Compression-Ignition, EPA-420-R-10-018, U.S. EPA, July 2010.] 



[bookmark: _Ref480459542]Equation 6.1 U.S. EPA Sulfur adjustment equation

where: 
BSFC = fuel consumption (lb fuel/hp-hr)
453.6 = conversion from lb to grams
7.0 = grams PM sulfate/grams PM sulfur
soxcnv = grams PM sulfur/grams fuel sulfur consumed
0.01= conversion from percent to fraction
soxbas = default certification fuel sulfur weight percent
soxdsl = episodic fuel sulfur weight percent (specified by user)

The SOx conversion rate (soxcnv) is the amount of sulfur from the diesel fuel that gets converted to PM, specific to an engine’s certification. For engines rated below Tier 4, the SOx conversion rate is 0.02247. The SOx conversion rate for Tier 4 engines is 0.30.

The sulfur PM adjustment is subtracted from the PM emissions in Equation 6.2, yielding the corrected PM emissions.

[bookmark: _Ref361490683]Equation 6.2 PM adjusted emission calculation


[bookmark: _Toc495492950]Diesel Fuel Adjustment
California has its own standards for diesel fuel. Known as CARB diesel, it is an ultra-low sulfur diesel fuel that reduces NOx emissions by 6% and PM by 14%[footnoteRef:7]. Beginning in 2007, ARB regulation required all California locomotives to use CARB diesel with a sulfur fuel content (soxdsl) measuring no more than 500 ppm (parts per million)[footnoteRef:8]. This was a dramatic reduction from the previous sulfur fuel content of 3000 ppm. In 2012, the sulfur content was further reduced measure less than 15 ppm. [7:  Diesel Fuel Effects on Locomotive Exhaust Emissions, https://www.arb.ca.gov/fuels/diesel/102000swri_dslemssn.pdf, 2000.]  [8:  Proposed Extension of the California Standards For Motor Vehicle Diesel Fuel to Diesel Fuel Used For Intrastate Diesel-Electric Locomotives and Harborcraft, California Air Resources Board, https://www.arb.ca.gov/regact/carblohc/rfro.pdf, 2004.] 


In Equation 6.1, the term soxbas represents the diesel sulfur content that was reported based on the engine certification level. For example, in 2012, the diesel sulfur content is no more than 15ppm (soxdsl), but a Tier 2 engine (2005-2011 model year) has an engine certified for 3000 ppm (soxbas). Thus, Equation 6.1 will make adjustments to reduce the sulfur content.    
[bookmark: _Toc495492951]SOx Emissions
The U.S. EPA provides a formula[footnoteRef:9] for fuel consumption-based formula for SO2 emission in Equation 6.2. This equation makes adjustments according to the fuel’s sulfur content and the engine certification. [9:  Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling – Compression-Ignition, EPA-420-R-10-018, U.S. EPA, July 2010.] 


[bookmark: _Ref480468405]Equation 6.3 U.S. EPA SO2 Emission equation

where: 
BSFC = fuel consumption (lb fuel/hp-hr)
453.6 is the conversion factor from pounds to grams
soxcnv is the fraction of fuel sulfur converted to direct PM
HC is the in-use adjusted hydrocarbon emissions in g/hp-hr
0.01 is the conversion factor from weight percent to weight fraction
soxdsl is the episodic weight percent of sulfur in nonroad diesel fuel
2 is the grams of SO2 formed from a gram of sulfur
[bookmark: _Toc495492952]Results
The passenger rail emissions model consists of commuter, intercity, and interstate rail traffic within California. Many companies have long-term plans to upgrade to either Tier 4 or electric engines. Amtrak has no plans for future upgrades.  

The previous passenger model is missing, along with the date of the baseline data, background information, and model assumptions that were used. However, the emissions results are available in CEPAM, from 2000-2035. With no insight on input data, model assumptions, or model design, it would be difficult to compare the models. The figures illustrate the differences between the new model and the prior one on all graphs, except for statewide fuel which was unavailable. The previous model did not distinguish by engine Tier or Air Basin.

Figure 7.1, Figure 7.2, and Figure 7.3 depict the statewide fuel consumption in gallons per year, and NOx and PM in tons per day. In addition to the model forecasts, the graphs illuminate differences between the new model results and those from a previous model (the colored line), except when comparing fuel consumption.

Metrolink leased 40 locomotives from BNSF from 2015 to 2016, which explains a slight increase, and then decrease, in fuel consumption during that time period. In 2021, fuel consumption decreases with the introduction of Caltrain’s electric fleet. Fuel-based emissions also diminish.
[bookmark: _Ref487721853]
Figure 7.1 Statewide fuel consumption (gallons per year), by Tier


The previous model shows statewide NOx and PM increasing over time. This may be a result of the model being built before many of the commuter rail companies began service and prior to implementation of engine tier standards, thus showing a regular growth trend. The new model shows decreases in NOx and PM due to cleaner tier engines and electrification.

[bookmark: _Ref487721855]Figure 7.2 Statewide NOx (tons per day), by Tier


The decreases in PM are due to both the fuel sulfur content and the introduction of cleaner engines. In 2007, the sulfur content of fuel drops from 3000 ppm to 500 ppm. Again in 2012, the sulfur content drops to 15 ppm. The emissions calculations makes these adjustments (Equation 6.1 and Equation 6.2).

[bookmark: _Ref487721857]Figure 7.3 Statewide PM (tons per day), by Tier



Figure 7.4 and Figure 7.5 depict NOx and PM emissions forecasts for the South Coast. The previous model shows emissions growth, most likely because the model was created before development of engine tier standards. The new model shows emissions begin to decline with the introduction of cleaner engines, and PM has additional decreases due to the lowered sulfur content of diesel fuel.

[bookmark: _Ref487723911]Figure 7.4 South Coast NOx (tons per day), by Tier
[bookmark: _Ref487723913]


Figure 7.5 South Coast PM (tons per day), by Tier


In the San Joaquin Valley, Figure 7.6 and Figure 7.7 compare NOx and PM from the previous model. The previous model shows emissions are higher than the new model. This is likely due to the previous model being created before some passenger rail operations began service in the San Joaquin Valley. Here, again, emissions begin to decline with the introduction of cleaner engines, and PM has additional decreases due to the lowered sulfur content of diesel fuel. The two notable spikes correspond to a small increase in reported fuel during those specific years. 


[bookmark: _Ref487724035]Figure 7.6 San Joaquin Valley NOx (tons per day), by Tier



[bookmark: _Ref487724045]Figure 7.7 San Joaquin Valley PM (tons per day), by Tier
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Statewide PM (tpd)

Pre-Tier	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	3.3529659776436897E-2	3.3925643739912498E-2	0.10019402111930199	0.105687441842062	0.116674283287582	0.12519253097795099	0.12519253097795099	0.12519253097795099	0.134554988827219	0.134554988827219	0.13792198996834801	0.13792198996834801	0.13792198996834801	0.13792198996834801	0.13792198996834801	0.13792198996834801	0.13792198996834801	0.102012837189148	0.101258010549251	0.10309431780485601	0.101686183213337	0.105782251285045	0.105152565788476	0.103530105613756	9.9393648061987402E-2	0.101932117076125	8.6994846431409797E-2	7.0667149016369293E-2	6.5952529612035599E-2	6.5952529612035599E-2	6.5952529612035599E-2	3.4276459805815701E-2	3.4276459805815701E-2	3.4276459805815701E-2	3.4276459805815701E-2	3.4276459805815701E-2	3.4276459805815701E-2	2.9508440633772798E-2	2.9508440633772798E-2	2.9508440633772798E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	2.3520463146524999E-2	Tier 0	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	6.9595276330348503E-3	6.9595276330348503E-3	6.9595276330348503E-3	5.8390188944794801E-2	5.8390188944794801E-2	5.8390188944794801E-2	7.1503726015357205E-2	7.1503726015357205E-2	7.1503726015357205E-2	7.1503726015357205E-2	7.1503726015357205E-2	7.1503726015357205E-2	5.28871281664079E-2	5.2741032687718098E-2	5.3096446995254599E-2	5.1459806221036498E-2	4.4428415743446803E-2	4.5610371695030502E-2	4.77328251988118E-2	5.2642884637564502E-2	5.14797578959649E-2	4.78525452993619E-2	5.0716011041987599E-2	2.4741406593751399E-2	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	8.2015656697327702E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 1	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	9.2947319786732202E-4	6.7168659358063897E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 2	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	1.13496623206752E-2	1.13496623206752E-2	1.13496623206752E-2	1.13496623206752E-2	1.13496623206752E-2	1.13496623206752E-2	1.78351836467752E-2	1.78351836467752E-2	2.7065031473780001E-2	2.7065031473780001E-2	2.7065031473780001E-2	2.7065031473780001E-2	1.7910462381280801E-2	2.5421136699616698E-2	2.8764210279953399E-2	2.8294972516696899E-2	3.7178267145279602E-2	2.93342638307835E-2	2.6876130358376701E-2	2.81645813917051E-2	2.7310790080261101E-2	2.3140146731798199E-2	2.7906850508220501E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	2.5552375602043601E-2	1.6134475977335899E-2	1.6134475977335899E-2	1.0632219008466601E-2	1.0632219008466601E-2	1.0632219008466601E-2	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 3	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	2.7093639606224501E-4	Tier 4	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	6.5287627882747897E-5	2.9621633294482099E-3	6.14786010994547E-3	7.6873963531593403E-3	7.6873963531593403E-3	7.6873963531593403E-3	7.6873963531593403E-3	7.6873963531593403E-3	7.6873963531593403E-3	7.6873963531593403E-3	7.6873963531593403E-3	8.1312058406519793E-3	8.1312058406519793E-3	8.1312058406519793E-3	9.4519752522305399E-3	9.4519752522305399E-3	9.4519752522305399E-3	1.07684922875409E-2	1.07684922875409E-2	1.15376462731246E-2	1.15376462731246E-2	1.15376462731246E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	1.3023911577022601E-2	old CA PM	0.2041	0.2089	0.21609999999999999	0.2185	0.2203	0.2195	0.2225	0.22670000000000001	0.2218	0.2162	0.21199999999999999	0.2157	0.21540000000000001	0.219	0.22239999999999999	0.2271	0.22550000000000001	0.2281	0.22819999999999999	0.22819999999999999	0.23780000000000001	0.25009999999999999	0.25230000000000002	0.25430000000000003	0.25540000000000002	0.25690000000000002	0.2601	0.26500000000000001	0.26769999999999999	0.26960000000000001	0.27560000000000001	0.28589999999999999	0.28970000000000001	0.2949	0.2994	0.30099999999999999	



South Coast NOx (tpd)
Pre-Tier	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.15176093297776475	0.15633280393012147	1.0042677396925972	1.1827803577478551	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5398055938583712	1.5066427347850615	1.5873198009008347	1.5254542458892162	1.7379422228720409	2.0417168956279417	1.9054538844473832	1.7476264303357019	1.8223226851834029	1.1485738176858524	0.37864856779702311	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	0.15633280393012147	Tier 0	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	5.9046481356739192E-2	5.9046481356739192E-2	5.9046481356739192E-2	0.45186646447156437	0.45186646447156437	0.45186646447156437	0.56995942718504256	0.56995942718504256	0.56995942718504256	0.56995942718504256	0.56995942718504256	0.56995942718504256	0.56995942718504256	0.56571326458409288	0.57604313210660862	0.55403561793286815	0.46011721113090076	0.56961472832746574	0.59031952809412691	0.61639627092763571	0.61883161832861233	0.52410110185789138	0.61342562572121206	0.18331599212025182	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 1	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.1025349139935576E-2	0.15194031603117672	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 2	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.24965832168099003	0.36078364864202211	0.34518596626642717	0.39875891122729179	0.47534726250785519	0.44099232675180583	0.4012005153161784	0.42003310248915549	0.25850489568899354	0.43439330176624857	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0.34751464141299881	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 3	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	4.764370781929636E-3	Tier 4	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	3.481547416686779E-3	0.15796120064227209	0.26735260190309657	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.29652160921721216	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	0.36672658728044338	old SC NOX	3.5314999999999999	3.6419000000000001	3.9402999999999997	3.9485000000000001	3.9569000000000001	3.9398	3.9939	4.0442999999999998	3.9415	3.8391000000000002	3.7529999999999997	3.8176000000000001	3.8129999999999997	3.8746	3.9289000000000001	4.0076999999999998	3.9798	4.0174000000000003	4.0177999999999994	4.0159000000000002	4.1875	4.3932000000000002	4.4254999999999995	4.4599000000000002	4.4775	4.4981	4.5482000000000005	4.6205999999999996	4.6673	4.6987000000000005	4.7976999999999999	4.9785000000000004	5.0409000000000006	5.1101000000000001	5.1936999999999998	5.2218	



South Coast PM (tpd)
Pre-Tier	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	3.7356537348372867E-3	3.8481920967414519E-3	2.4720436669356229E-2	2.9114593421485653E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	3.790290692574453E-2	2.8034565583767667E-2	2.7430783943186442E-2	2.8899635926936708E-2	2.7773276881179771E-2	3.1641952349204465E-2	3.4634154293391992E-2	3.2322690758062676E-2	2.9645424184453779E-2	3.0912515435485479E-2	1.9483544904910787E-2	6.4231103480292392E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	2.6519124487967604E-3	Tier 0	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	2.1970783760647144E-3	2.1970783760647144E-3	2.1970783760647144E-3	1.6813635887314035E-2	1.6813635887314035E-2	1.6813635887314035E-2	2.120779263944346E-2	2.120779263944346E-2	2.120779263944346E-2	2.120779263944346E-2	2.120779263944346E-2	2.120779263944346E-2	1.5686165042755322E-2	1.5569304080062175E-2	1.5853598012400934E-2	1.5247917181372229E-2	1.2663137354281141E-2	1.4606130478764712E-2	1.5137045484801388E-2	1.5805708511485748E-2	1.586815598717552E-2	1.3439064506421787E-2	1.5729534864047701E-2	4.7006110737595206E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 1	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	7.4348045315558557E-4	5.372783788921579E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 2	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	6.0077467091175958E-3	8.6818527146959902E-3	8.3065120317542106E-3	9.5956846962954347E-3	1.0304445619507765E-2	9.5597088866354474E-3	8.6971130764127054E-3	9.1053606581380161E-3	5.6037971607330716E-3	9.4166570601734827E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	7.5333256481387879E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 3	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	7.699993182916583E-5	Tier 4	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	5.2223211250301694E-5	2.3694180096340816E-3	4.0102890285464449E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	4.4478241382581865E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	5.5008988092066754E-3	old SC PM	7.4300000000000005E-2	7.6499999999999999E-2	8.2799999999999999E-2	8.3100000000000007E-2	8.3299999999999999E-2	8.2699999999999996E-2	8.3900000000000002E-2	8.5099999999999995E-2	8.2800000000000012E-2	8.0699999999999994E-2	7.8899999999999998E-2	8.0199999999999994E-2	8.0100000000000005E-2	8.1500000000000003E-2	8.2600000000000007E-2	8.4199999999999997E-2	8.3599999999999994E-2	8.4499999999999992E-2	8.4499999999999992E-2	8.4400000000000003E-2	8.7999999999999995E-2	9.2200000000000004E-2	9.2999999999999999E-2	9.3700000000000006E-2	9.4E-2	9.4500000000000001E-2	9.5500000000000002E-2	9.7100000000000006E-2	9.8099999999999993E-2	9.8799999999999999E-2	0.1008	0.1046	0.10590000000000001	0.1074	0.1091	0.10970000000000001	



SJV NOx (tpd)
Pre-Tier	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	4.8459351289140792E-2	4.8459351289140792E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	9.6918702578281571E-2	8.6275562860343297E-2	8.9300724479348864E-2	0.10632082624313699	0.10493033858025348	9.7766060728325194E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	9.9579487507766143E-2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 0	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	6.1294420111883623E-2	6.1294420111883623E-2	6.1294420111883623E-2	6.1294420111883623E-2	6.1294420111883623E-2	6.1294420111883623E-2	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.19811650123787464	0.12624995557690571	0.1082076608673623	0.13702844783456936	0.11886929661623163	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0.12258884022376726	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 1	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 2	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0.1689722860428273	0.1689722860428273	0.1689722860428273	0.1689722860428273	0.1689722860428273	0.1689722860428273	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.42912106915920911	0.27345786736570604	0.2343781907740588	0.29680412117411242	0.25747133295532304	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0.26552787806729999	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 3	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 4	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.0482051316606962E-2	1.0482051316606962E-2	1.0482051316606962E-2	2.9988231523571145E-2	2.9988231523571145E-2	2.9988231523571145E-2	2.9988231523571145E-2	2.9988231523571145E-2	2.9988231523571145E-2	2.9988231523571145E-2	2.9988231523571145E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	8.3630227092722609E-2	old SJV NOX	0.6512	0.68569999999999998	0.69359999999999999	0.7016	0.70950000000000002	0.70669999999999999	0.71660000000000001	0.72560000000000002	0.70679999999999998	0.68869999999999998	0.6734	0.68500000000000005	0.68420000000000003	0.69499999999999995	0.70489999999999997	0.71850000000000003	0.71389999999999998	0.72030000000000005	0.72030000000000005	0.72030000000000005	0.75090000000000001	0.78779999999999994	0.79400000000000004	0.79959999999999998	0.80310000000000004	0.80669999999999997	0.81569999999999998	0.82909999999999995	0.83720000000000006	0.8427	0.86070000000000002	0.8931	0.90390000000000004	0.91649999999999998	0.93179999999999996	0.93640000000000001	



SJV PM (tpd)
Pre-Tier	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	1.1928455701942348E-3	1.1928455701942348E-3	2.3856911403884692E-3	2.3856911403884692E-3	2.3856911403884692E-3	2.3856911403884692E-3	2.3856911403884692E-3	2.3856911403884692E-3	2.3856911403884692E-3	1.7645563404638564E-3	1.7645563404638564E-3	1.7645563404638564E-3	1.7645563404638564E-3	1.570781360278152E-3	1.5148305216812264E-3	1.8035467642898634E-3	1.7799595743310159E-3	1.6584301374851194E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	1.6891917494468065E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 0	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	2.280722608814274E-3	2.280722608814274E-3	2.280722608814274E-3	2.280722608814274E-3	2.280722608814274E-3	2.280722608814274E-3	4.5614452176285479E-3	4.5614452176285479E-3	4.5614452176285479E-3	4.5614452176285479E-3	4.5614452176285479E-3	4.5614452176285479E-3	3.3738345019524853E-3	3.3738345019524853E-3	3.3738345019524853E-3	3.3738345019524853E-3	5.4524725583696603E-3	3.2373167904366841E-3	2.774674064470481E-3	3.5137002061921929E-3	3.0480610313459644E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	3.1434380231113294E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 1	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 2	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	6.1444467651937205E-3	6.1444467651937205E-3	6.1444467651937205E-3	6.1444467651937205E-3	6.1444467651937205E-3	6.1444467651937205E-3	9.6555592024472735E-3	9.6555592024472735E-3	9.6555592024472735E-3	9.6555592024472735E-3	9.6555592024472735E-3	9.6555592024472735E-3	6.389629734338105E-3	6.389629734338105E-3	6.389629734338105E-3	6.389629734338105E-3	1.0326315877219029E-2	5.9279435178190773E-3	5.0807851684851009E-3	6.4340371082580797E-3	5.5813918755374349E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	5.7560394175249201E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 3	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 4	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.5723076974910447E-4	1.5723076974910447E-4	1.5723076974910447E-4	4.4982347285356725E-4	4.4982347285356725E-4	4.4982347285356725E-4	4.4982347285356725E-4	4.4982347285356725E-4	4.4982347285356725E-4	4.4982347285356725E-4	4.4982347285356725E-4	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	1.25445340639084E-3	old SJV PM	1.3899999999999999E-2	1.44E-2	1.4500000000000001E-2	1.52E-2	1.52E-2	1.52E-2	1.52E-2	1.5299999999999999E-2	1.52E-2	1.44E-2	1.43E-2	1.44E-2	1.44E-2	1.44E-2	1.52E-2	1.52E-2	1.52E-2	1.52E-2	1.52E-2	1.52E-2	1.61E-2	1.7000000000000001E-2	1.7000000000000001E-2	1.7000000000000001E-2	1.7000000000000001E-2	1.7000000000000001E-2	1.7100000000000001E-2	1.78E-2	1.7899999999999999E-2	1.7899999999999999E-2	1.7999999999999999E-2	1.8800000000000001E-2	1.89E-2	1.9699999999999999E-2	1.9699999999999999E-2	1.9699999999999999E-2	



Statewide Fuel (gpy)

Pre-Tier	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2282570.4	2309527.4666666701	6820823.96268789	7194794.9370468603	7942736.8857648196	8522626.4571934007	8522626.4571934007	8522626.4571934007	9159986.6123658009	9159986.6123658009	9389199.1123658102	9389199.1123658102	9389199.1123658102	9389199.1123658102	9389199.1123658102	9389199.1123658102	9389199.1123658102	9389199.1123658102	9319725.3303145207	9488737.9264683593	9359134.0803145207	9736133.6792156193	10387534.278116699	10227258.9624037	9818637.5056966003	10069401.086219501	8593817.3980800807	6980879.8980800798	6515144.5134647004	6515144.5134647004	6515144.5134647004	3386012.4904761901	3386012.4904761901	3386012.4904761901	3386012.4904761901	3386012.4904761901	3386012.4904761901	2915001.9904761901	2915001.9904761901	2915001.9904761901	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	2323477.4666666701	Tier 0	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	473777.89930069941	473777.89930069941	473777.89930069941	3974979.6993006999	3974979.6993006999	3974979.6993006999	4867698.9143523201	4867698.9143523201	4867698.9143523201	4867698.9143523201	4867698.9143523201	4867698.9143523201	4867698.9143523201	4854252.3758907802	4886964.4912753897	4736329.0758907804	4089164.1989011001	4505637.0794871803	4715304.4172161203	5200346.4163836204	5085446.5201465199	4727131.0106893098	5009999.5106893098	2444088.8070995701	810194.63376623404	810194.63376623404	810194.63376623404	810194.63376623404	810194.63376623404	810194.63376623404	810194.63376623404	810194.63376623404	810194.63376623404	810194.63376623404	810194.63376623404	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 1	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	71376.121035385455	515801.67896461452	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 2	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	1003773.4424242401	1003773.4424242401	1003773.4424242401	1003773.4424242401	1003773.4424242401	1003773.4424242401	1577358.2666666701	1577358.2666666701	2393653.5770115	2393653.5770115	2393653.5770115	2393653.5770115	2393653.5770115	3397421.7693192	3844208.67316534	3781497.1347038001	4968709.9218832999	4351927.2423961097	3987247.28704686	4178397.3082228098	4051731.8603006098	3432990.0193191799	4140161.2693191799	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	3790859.7308576498	2393653.5770115	2393653.5770115	1577358.2666666701	1577358.2666666701	1577358.2666666701	0	0	0	0	0	0	0	0	0	0	0	0	0	Tier 3	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	53914.133333333317	Tier 4	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	69289.096153846142	3143713.8461538502	6524661.4728205102	8158555.6461538402	8158555.6461538402	8158555.6461538402	8158555.6461538402	8158555.6461538402	8158555.6461538402	8158555.6461538402	8158555.6461538402	8629566.1461538393	8629566.1461538393	8629566.1461538393	10031285.303729599	10031285.303729599	10031285.303729599	11428491.457575699	11428491.457575699	12244786.7679206	12244786.7679206	12244786.7679206	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	13822145.034587201	
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