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Plaintiffs, individually and on behalf of all others similarly situated (the ñClassò), allege 

the following based upon the investigation of counsel, a review of scientific papers, and the 

investigation of experts, which includes the testing of six vehicles with the use of a scientifically 

accepted PEMs device, and a rigorous and scientifically accepted testing protocol, as described 

below:  

I. INTRODUCTION  

1. This is what the BMW Group promised when selling the popular 2009-2013 

BMW X5 xDrive35d (ñX5ò) and 2009-2011 BMW 335d diesel vehicles (ñPolluting BMW 

Vehiclesò): that the vehicles ñmet emissions standards in all 50 states,ò that ñBMW Efficient 

Dynamicsò meant ñLess emissions,ò and that its engines ñprotect the environment every day,ò 

were ñenvironmentally friendly,ò and turned nitric oxides ñinto environmentally compatible 

nitrogen and water vapor,ò and offered ñincreased power with decreased fuel consumption and 

emissions.ò BMW made these statements because BMW knew emissions and environmental 

mitigations were material to a reasonable purchaser of a diesel vehicle.  In fact, BMW knew that 

a major reason a typical consumer would purchase a diesel over a gas car is for the combination 

of environmental benefits, reduced emissions and better fuel economy. 

2. In response to this Courtôs order of dismissal without prejudice, Plaintiffs have 

amended the complaint to allege testing of additional representative vehicles, to further allege 

that these vehicles are representative for all material purposes of all makes and model years of 

the Polluting BMW Vehicles at issue here and to further allege the propriety, accuracy, and 

reliability of Plaintiffsô Portable Emissions Measurement System (ñPEMSò) testing.  Plaintiff 

have also provided detailed information about how the PEMs testing was conducted and the 

results of the testing in far more detail than before. 
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3. Plaintiffs conducted emissions testing of five vehicles that are within the proposed 

class (the ñexemplar vehiclesò), and one comparable gas car. As explained below, the tested 

vehicles are representative of the emissions system for the model years at issue and Plaintiffsô 

testing exceeds what BMW performs to obtain Environmental Protection Agency (ñEPAò) 

approval. When applying for a certificate of compliance from EPA, BMW used just one X5 and 

one 335 test vehicle to represent the entire model over the course of the class period.  

4. Plaintiffs also describe in detail below the scientific basis for using a PEMS 

device to measure emissions and the reasons why PEMS results are reliable and used by the EPA 

and the California Air Resources Board (ñCARBò) to discover Defeat Devices. Plaintiffs further 

describe the testing process in detail.  

5. When the Polluting BMW Vehicles are not in a test environment, they emit 

nitrogen oxide (ñNOxò) in amounts and at levels well over the legal standard. This difference 

demonstrates that the vehicle performs differently in a test environment (on the dynamometer) 

than in the real world (PEMS testing), which should not be the case unless the emissions system 

has been set up with a device to turn the system off or down during real-world driving. Plaintiffsô 

test results and analysis reveal that when Defendants promised that the Polluting BMW Vehicles 

were ñcleanò and ñenvironmentally friendlyò and ñcomplied with the emissions standards in all 

50 states,ò they were being untruthful. 

6. As explained in detail below, BMWôs representations were misleading for failure 

to disclose its emissions manipulations, namely that while the vehicles may have passed federal 

and state emissions testing in a test environment, software in the vehicles senses when test 

conditions are not present, and materially reduces or turns off emissions controls in real world 

driving conditions. In contrast to BMWôs promises, scientifically valid emissions testing of the 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 14 of 459 PageID: 2821



 

- 3 - 
010733-11/1053639 V1 

same type used to uncover the VW scandal and by the EPA to recall 500,000 Fiat Chrysler 

Automobiles (ñFCAò) vehicles for emissions issues, has revealed that the Polluting BMW 

Vehicles emit levels of NOx many times higher than (i) their gasoline counterparts; (ii) what a 

reasonable consumer would expect; (iii) what BMW had advertised; (iv) the EPAôs and certain 

statesô maximum standards; (v) the levels set for the vehicles to obtain a certificate of 

compliance, which allows them to be sold in the United States; and (vi) what gas powered 

comparable BMWôs produce.  Further, the Polluting BMW Vehiclesô promised power, fuel 

economy, and efficiency are obtained only by turning off or turning down emission controls 

when the software in these vehicles senses that they are not in an emissions testing environment.  

7. In the last two years, there have been major scandals involving diesel vehicles 

made by all of the leading diesel manufacturers, including Volkswagen, Audi, Porsche, GM, 

Mercedes, and Fiat Chrysler Automobiles (FCA). Volkswagen pled guilty to criminal violations 

of the Clean Air Act, Mercedes is under investigation by the Department of Justice, and EPA has 

sued FCA for violating the Clean Air Act for improper emissions in tens of thousands of 2014ï

2016 Dodge Ram 1500 and Jeep Grand Cherokee EcoDiesels. General Motors is the subject of a 

lawsuit with a sustained racketeering claim concerning the emissions in its Silverado and Sierra 

trucks. The diesel vehicles made by all these manufacturers all have a common flaw:  they evade 

emissions standards with the help of certain software (all made by Bosch) that turns off or turns 

down emission controls when the vehicles sense that they are not in a test environment.  

8. BMW is no different than the above mentioned cheating manufacturers. BMWôs 

top selling diesel vehicles often emit far more pollution on the road than in the emissions-

certification testing environment, and more than comparable gas BMWs.  In fact, BMW knew 

that a major reason a typical consumer would purchase a diesel vehicle over a gas vehicle is for 
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environmental reasons, reduced emissions, and better fuel economy. These vehicles exceed 

federal and state emission standards and employ ñdefeat devicesò to turn down the emission 

controls when each vehicle senses that it is not in the certification test cycle. As used herein, a 

defeat device means an auxiliary emission control device that reduces the effectiveness of the 

emission control system under conditions which may reasonably be expected to be encountered 

in normal vehicle operation and use. In modern vehicles with electronic engine controls, defeat 

devices are almost always activated by illegal software in the vehicleôs engine control module 

(ECM)ðthe computer that controls the operation of the engine and emission control devices. 

9. How and why did all of these manufacturers cheat? Diesel engines pose a difficult 

challenge to the environment because they have an inherent trade-off between power, fuel 

efficiency, and emissions. Compared to gasoline engines, diesel engines generally produce 

greater torque, low-end power, better drivability, and much higher fuel efficiency. But these 

benefits come at the cost of much dirtier and more harmful emissions. 

10. One byproduct of diesel combustion is NOx, which generally describes two 

primary compounds comprised of nitrogen and oxygen atoms, nitric oxide, and nitrogen dioxide. 

These compounds are formed in the cylinder of the engine during the high-temperature 

combustion process. NOx pollution contributes to nitrogen dioxide, particulate matter in the air, 

and reacts with sunlight in the atmosphere to form ozone. Exposure to these pollutants has been 

linked with serious health dangers, including serious respiratory illnesses and premature death 

due to respiratory-related or cardiovascular-related effects. The U.S. government, through the 

EPA, has passed and enforced laws designed to protect U.S. citizens from these NOx and certain 

other chemicals and agents known to cause disease in humans. NO2, which is the pollutant that 

NOx is converted to in the atmosphere, is one of the seven criteria pollutants that the Clean Air 
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Act establishes as ñwide-spread pollutants that were considered harmful to the public and 

environment.ò The National Ambient Air Quality Standards, which form the backbone of the 

clean air regulations designed to protect human health and the environment from criteria 

pollutants, regulate these criteria pollutants. Regulation of NOx from diesel engines is one way 

that the EPA controls ambient concentrations of this harmful pollutant. 

11. The Energy Independence and Security Act (EISA) of 2007 mandated a 40% 

increase in fuel economy by 2020. Tougher fuel economy standards were set to start for model 

year 2011 vehicles. Likewise, in Europe new stricter standards were also looming. Automobile 

manufacturers began planning to meet these standards. Auto manufacturers saw that the stricter 

standards could be met through electric, hybrid, or diesel vehicles, and saw a market for tens of 

millions of cars that could be marketed as vehicles that met the new standards. In response to this 

enormous market, almost all of the major automobile manufacturers rushed to develop ñclean 

dieselò vehicles and promoted these new diesel vehicles as ñenvironmentally friendlyò and 

ñclean.ò Bosch helped coin and market the phrase ñclean dieselò or ñclean diesel technologies.ò 

All of these manufacturers also marketed diesel vehicles as having better fuel economy than their 

gasoline counterparts. BMW, Volkswagen, Mercedes, Audi, General Motors, and FCA also 

began marketing diesel cars and trucks as more ñpowerfulò than their gasoline counterparts, but 

also as an environmentally friendly alternative to gasoline vehicles. And the marketing worked, 

as over two million diesel vehicles were purchased between 2007 and 2016 in the United States 

and over ten million in Europe.  

12. The green bubble with respect to diesel vehicles began to burst on September 18, 

2015, when the EPA issued a Notice of Violation of the Clean Air Act (the ñFirst NOVò) to 

Volkswagen Group of America, Audi AG, and Volkswagen America for installing illegal ñdefeat 
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devicesò in 2009ï2015 Volkswagen and Audi diesel vehicles equipped with 2.0-liter diesel 

engines. A defeat device, as defined by the EPA, is any apparatus that unduly reduces the 

effectiveness of emission control systems under conditions a vehicle may reasonably be expected 

to experience on the road. The EPA found that the Volkswagen/Audi defeat devices allowed the 

vehicles to pass emissions testing, while in the real world these vehicles polluted far in excess of 

emissions standards. CARB also announced that it had initiated an enforcement investigation of 

Volkswagen pertaining to the vehicles at issue in the First NOV. 

13. On September 22, 2015, Volkswagen announced that 11 million diesel vehicles 

worldwide were installed with the same defeat device software that had evaded emissions testing 

by U.S. regulators. Volkswagen pled guilty to criminal charges, paid billions in fines, and settled 

civil class actions for over ten billion dollars.1 

14. Volkswagen wasnôt aloneðsoon, government agencies began to reveal that many 

manufacturers, both in the United States and in Europe, had produced dozens of models that 

were exceeding emissions standards. On December 2, 2016, certain of Plaintiffsô counsel in this 

case, based on the same type of expert testing and investigation conducted in this case, filed a 

class action alleging that FCAôs Dodge Ram and Jeep Grand Cherokee EcoDiesels were 

exceeding emissions standards and producing emissions beyond that a reasonable consumer 

would expect to be produced by ñEcoò vehicles. On January 12, 2017, essentially confirming the 

work of Plaintiffsô counsel and expert testing, the EPA issued a Notice of Violation to FCA 

because it had cheated on its emissions certificates for its Dodge Ram and Jeep Grand Cherokee 

EcoDiesel vehicles. And on May 23, 2017, the United States filed a civil suit in the Eastern 

                                                 
1 Nathan Bomey, Volkswagen Emission Scandal Widens: 11 Million Cars Polluting, USA 

TODAY (Sept. 22, 2015), http://www.usatoday.com/story/money/cars/2015/09/22/volkswagen-

emissions-scandal/72605874/. 
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District of Michigan against FCA alleging violations of the Clean Air Act (United States v. FCA 

US LLC, No. 17-cv-11633 (E.D. Mich.)). Many of the defeat devices listed in the Notice of 

Violation were identified by Plaintiffsô counsel ahead of the EPAôs notice. In January 2019, FCA 

agreed to pay a fine of $300 million and to settle a consumer class action for $280 million. In 

Europe, watchdog groups, NGOs, and government agencies have cited virtually every 

manufacturer, including BMW, for violating the lower European emissions standards. 

15. To appeal to environmentally emissions conscious consumers, compete with rival 

and top-selling vehicles sold by Volkswagen and Audi, and to comply with new emissions 

regulations that became effective in 2010, BMW marketed its diesel vehicles as having ñlow 

emissions,ò and ñcleanò diesel technology coupled with high fuel economy. 

16. Plaintiffsô on-road PEMS testing has confirmed that BMWôs diesel vehicles 

produce NOx emissions in an amount demonstrating that they are not the ñcleanest X5 dieselò or 

vehicles that ñmeet emission standardsò; rather, BMW has programmed the vehicles so that in a 

wide range of common driving conditions, the emissions systems are powered down, producing 

NOx far in excess of emissions standards, and in excess of comparable BMW gas vehicles.  

Reasonable consumers would not expect their BMW diesel vehicle to spew unmitigated NOx in 

this fashion while driving in the city or on the highway, nor would reasonable consumers expect 

that fuel economy was achieved in part by turning off or derating the emission systems; nor 

would reasonable consumers expect that if the emissions were as promised, the advertised fuel 

economy and performance could not be achieved.  

17. Five diesel-powered BMWs were tested to measure their emissions performance 

for comparison with certification testing and certification standards. On-road, real world 

emissions were measured with a PEMS. Laboratory emissions were measured with a Code of 
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Federal Regulations (ñCFRò) compliant chassis dynamometer running the applicable city driving 

test, and highway certification cycles, two of the main cycles used to certify the vehicles with 

CARB and EPA. In addition, on-road testing was also performed on an equivalent gasoline 

vehicle for comparison with the diesel vehicles. 

18. The diesel vehicles were found to have a defeat device that causes a dramatic 

increase in NOx emissions when operating at ambient temperatures less than 68°F, which 

happens to be the lower allowable laboratory temperature limit for the certification test cycles. 

At low ambient temperatures, NOx levels are as high as 2,365 mg/mile, or 34 times the standard. 

The increases in NOx are the result of software algorithms designed to intentionally reduce or 

disable the performance of the Exhaust Gas Recirculation (ñEGRò), and Selective Catalyst 

Reduction (ñSCRò) systems as the ambient temperature decreases. The low pressure EGR 

system is completely disabled at temperatures below 50°F. The high pressure EGR system is 

completely disabled at temperatures below 10°F. At all temperatures below 68°F, the 

performance of the SCR system is reduced compared to the performance observed in the 

certification temperature window.  By comparison, testing of the gasoline powered BMW 

showed NOx emissions to be at or well below the standard across the same ambient temperature 

range, suggesting no temperature adjustments in the control algorithms.  Disabling of the EGR 

and SCR is only possible through coding of the software that was jointly developed by Mercedes 

and Bosch. 

19. In city driving conditions, NOx emission results for the diesel vehicles are 1.4 to 

7.5 times the 50 mg/mile emission standard for the Federal Test Procedure 75 (ñFTP-75ò). The 

FTP-75 certification cycle is designed to reflect emissions in city driving conditions. Maximum 

emissions for city driving conditions range from 454 mg/mile to 3,664 mg/mile, or 9 to 73 times 
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the standard. Furthermore, emission results on the road were found to be well over the results 

found on the chassis dynamometer for the same conditions for all five diesel vehicles. On-road 

testing using the FTP certification test cycle indicates the diesel vehicles can detect that they are 

being driven on the certification test cycle. By contrast, the gasoline BMW was found to meet 

the emission standard over a wide range of city conditions, demonstrating that it is possible to 

achieve the laboratory certification standard performance during real world on-road driving if a 

manufacturer chooses to do so.   

20. In highway driving conditions, NOx emission results for four of the five diesel 

vehicles are 1.3 to 3.4 times the 70 mg/mile emission standard for the Highway Fuel Economy 

Test (ñHWFETò), the cycle used to simulate highway driving conditions for certification. Only 

one of the five diesel vehicles met the highway standard in on-road testing. Maximum emissions 

for highway driving conditions range from 269 mg/mile to 2,365 mg/mile, or 3.8 to 34 times the 

standard. For all five diesel vehicles, on-road emissions were found to be substantially higher 

compared to laboratory chassis dynamometer testing when operating in the same conditions. The 

gasoline powered BMW was found to meet the HWFET standard over a wide range of operating 

conditions; in fact, NOx emissions for the gas vehicle were well under the standard across all 

operating conditions tested. All five diesel powered vehicles showed a very high sensitivity to 

road grade, with NOx emissions more than double the standard at road grades as low as 1.0%. 

The gasoline powered BMW was found to be insensitive to road grade, with NOx emissions 

below the standard even with grades above 3.0%. 

21. Finally, all five diesel vehicles were found to have active diesel particulate filter 

(DPF) regeneration rates higher than the levels submitted in the applications for certification. As 

a result, there is a significant increase in NOx and a loss in overall fuel economy. For the X5 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 21 of 459 PageID: 2828



 

- 10 - 
010733-11/1053639 V1 

diesels, the overall increase in NOx as a result of active regeneration is some 4.5 to 11 times 

higher than the levels indicated by the certification application; for the 335 diesels, the increase 

in NOx as a result of active regeneration is some 2.5 to 4 times higher than the value indicated in 

the application for certification.  

22. All five BMW diesels use a diesel particulate filter (DPF) to control diesel 

particulate matter (soot, or PM) emissions. In normal operation, these DPFs burn off trapped PM 

using passive oxidation, a catalytic process that occurs at normal diesel exhaust temperatures. 

However, if the passive regeneration performance is insufficient to remove collected PM, the 

engine must rely on a process called ñactive regeneration.ò During active regeneration, the 

engine heats the exhaust to a temperature of approximately 600°C to remove the collected PM 

without the need for a catalyst. These events are generally undesirable because they increase fuel 

consumption and result in very high tailpipe NOx emissions. By design, active regenerations are 

supposed to be infrequent events because of their emissions and fuel economy impacts. 

Regulators account for the increase in overall NOx attributed to active regeneration using an 

Infrequent Regeneration Adjustment Factor (IRAF), often called an Upward Adjustment Factor 

(UAF), and this active regeneration is far in excess of the permissible frequency. 

23. BMW promoted these vehicles as having ñexemplary fuel economy.ò  However, 

active regeneration materially impacts fuel economy, up to 17.9% to 36% in city driving for the 

X5ôs and 25% to 30.4% in highway driving. Defendants knew of and failed to disclose this 

impact on fuel economy.   

24. Thus, the findings of the PEMS testing is summarized as follows: The BMW 

diesels demonstrate deliberate adjustments of emissions controls and a resulting increase in NOx 

emissions under conditions of low ambient temperature, mild to moderate road grades, and in 
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general operation outside the conditions of the testing laboratory. These behaviors indicate the 

presence of defeat devices and are inconsistent with vehicles promised to be ñbetter for the 

environment,ò ñclean,ò and emissions compliant. The diesels also demonstrate diesel particulate 

filter regeneration frequencies that are significantly greater than those reported in the 

certification documents and allowed by law. This increased regeneration frequency contributes to 

yet more excess NOx emissions as well as an increase in fuel consumption. There was no 

disclosure to consumers of the frequency of active regeneration or its effect on fuel performance.  

Unlike the diesel BMWs, testing of an analogous gasoline-powered BMW showed it is possible 

to achieve emissions performance at or below the standards over a wide range of real-world 

driving conditions. 

25. BMW did not act alone. At the heart of the diesel scandal in the United States and 

Europe are Robert Bosch GmbH (ñBosch GmbHò) and Robert Bosch LLC (ñBosch LLCò) 

(sometimes referred together as ñBoschò). In the mid to late 2000s, like the vehicle 

manufacturers, the Bosch entities saw a huge market for diesel vehicles in Europe and the United 

States.  Bosch became a critical player in the diesel market in its role as a supplier of emissions 

software for almost all diesel car manufacturers. Bosch GmbH and Bosch LLC were active and 

knowing participants in the scheme to evade U.S. emissions requirements. Bosch GmbH and 

Bosch LLC developed, manufactured, and tested the electronic diesel control (EDC) that allowed 

BMW (and Ford, GM, Volkswagen, Mercedes, and FCA) to implement defeat devices. The 

Bosch EDC-17 is a perfect enabler for the used ñdefeat devicesò as it enables the software to 

detect conditions when emission controls can be manipulatedði.e., conditions outside of the 

emissions test cycle. Almost all of the vehicles found or alleged to have been manipulating 

emissions in the United States (including vehicles by Mercedes, FCA, Volkswagen, Audi, 
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Porsche, and General Motors) use a Bosch EDC-17 device. As part of its efforts to falsely 

promote ñclean diesel,ò Bosch, as a member of the ñDiesel Technology Forum,ò helped send out 

dozens of statements to the public and regulators about ñclean diesel,ò and while secretly 

knowing all of its diesel manufacturing clients were not producing ñclean diesel vehicles.ò 

26. Plaintiffs bring this action individually and on behalf of all other current and 

former owners or lessees of the Polluting BMW Vehicles. Plaintiffs seek damages, injunctive 

relief, and equitable relief for Defendantsô misconduct related to the design, manufacture, 

marketing, sale, and lease of the Polluting BMW Vehicles, as alleged in this Complaint.  

II.  JURISDICTION  

27. This Court has subject matter jurisdiction over this action under 28 U.S.C. § 1331 

because Plaintiffsô claims arise under the RICO Act, 18 U.S.C. Ä 1962. The Court also has 

diversity jurisdiction because Plaintiffs and Defendants reside in different states. The Court has 

supplemental jurisdiction over Plaintiffsô state law claims under 28 U.S.C. Ä 1367.  

28. This Court also has original jurisdiction over this lawsuit pursuant to 28 U.S.C. 

§ 1332(a)(1), as modified by the Class Action Fairness Act of 2005, because Plaintiffs and 

Defendants are citizens of different states; there are more than 100 members of the Class (as 

defined herein); the aggregate amount in controversy exceeds $5 million, exclusive of attorneysô 

fees, interest, and costs; and Class members reside across the United States. The citizenship of 

each party is described further below in the ñPartiesò section. 

29. This Court has personal jurisdiction over each Defendant pursuant to 18 U.S.C. 

§ 1965(b) & (d). This Court has personal jurisdiction over Defendants because they have 

minimum contacts with the United States, this judicial district, and this State, and they 

intentionally availed themselves of the laws of the United States and this State by conducting a 

substantial amount of business throughout the State, including the design, manufacture, 
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distribution, testing, sale, lease, and/or warranty of BMW vehicles in this State and District. At 

least in part because of Defendantsô misconduct as alleged in this lawsuit, the Polluting BMW 

Vehicles ended up on this Stateôs roads and in dozens of franchise dealerships. 

III.  VENUE 

30. Venue is proper in this Court under 28 U.S.C. § 1391 because (i) Defendants 

conduct substantial business in this District and have intentionally availed themselves of the laws 

and markets of the United States and this District; and/or (ii) many of the acts and transactions 

giving rise to this action occurred in this District, including, inter alia, BMWôs promotion, 

marketing, distribution, and sale of the Polluting BMW Vehicles in this District.  Defendant 

BMW sells a substantial number of automobiles in this District, has dealerships located 

throughout this District, and the misconduct occurred in part in this District. Venue is also proper 

under 18 U.S.C. § 1965(a) because Defendants are subject to personal jurisdiction in this 

District, as alleged in the preceding paragraph, and Defendants have agents located in this 

District. 

IV.  PARTIES 

A. Plaintiffs  

1. Alabama Plaintiffs 

a. Joshua Hu 

31. Plaintiff Joshua Hu (for the purpose of this paragraph, ñPlaintiffò) is an individual 

residing in Vestavia Hills, Alabama. On or around April 13, 2014, Mr. Hu purchased a used 

2011 BMW 335d from Benton Nissan of Bessemer in Bessemer, Alabama. Mr. Hu paid 

approximately $31,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. Hu 

purchased and still owns this vehicle. Unknown to him at the time the vehicle was purchased, the 

vehicle only achieved its promised fuel economy and performance because it was equipped with 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 25 of 459 PageID: 2832



 

- 14 - 
010733-11/1053639 V1 

an emissions system that, during normal driving conditions, exceeded the allowed level of 

pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Hu out-of-pocket loss in the form of overpayment at the time of purchase of at least 

$1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission controls 

during normal driving conditions, but did not disclose such facts or their effects to Mr. Hu, so 

Mr. Hu purchased his vehicle on the reasonable but mistaken belief that his vehicle was a ñclean 

dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was properly 

EPA-certified, and would retain all of its promised fuel economy and performance throughout its 

useful life. Mr. Hu selected and ultimately purchased his vehicle, in part, because of the diesel 

system, as represented through advertisements and representations made by BMW. Mr. Hu 

recalls that before he purchased the vehicle, he reviewed advertisements on BMWôs website and 

representations from the dealership touting the efficiency, fuel economy, and power and 

performance of the engine. Had BMW or Bosch disclosed this design or the fact that the vehicle 

actually emitted unlawfully high levels of pollutants, Mr. Hu would not have purchased the 

vehicle or would have paid less for it. Mr. Hu and each Class member has suffered an 

ascertainable loss as a result of BMWôs omissions and/or misrepresentations and Defendantsô 

operation of a RICO enterprise associated with the BMW diesel engine system, including but not 

limited to a high premium for the BMW 335d engine compared to what they would have paid for 

a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at the time of 

purchase. Neither BMW nor any of its agents, dealers, or other representatives, or Bosch 

informed Mr. Hu or Class members of the existence of the unlawfully high emissions and/or 

defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 
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b. Charles Rogers 

32. Plaintiff Charles Rogers (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Deatsville, Alabama. On or around June 17, 2016, Mr. Rogers purchased a 

used 2013 BMW X5 Diesel from CarMax of Birmingham in Birmingham, Alabama. Mr. Rogers 

paid approximately $42,333 for the vehicle and paid a diesel premium of at least $1500.  Mr. 

Rogers purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Rogers out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Rogers, so Mr. Rogers purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Rogers selected and ultimately purchased his vehicle, 

in part, because of the diesel system, as represented through advertisements and representations 

made by BMW. Mr. Rogers recalls that before he purchased the vehicle, he reviewed 

advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Rogers would not have purchased the vehicle or would have paid less for it. Mr. 

Rogers and each Class member has suffered an ascertainable loss as a result of BMWôs 
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omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

X5 Diesel engine compared to what they would have paid for a gas-powered engine, out-of-

pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Rogers or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

2. Arizona Plaintiff  

a. Rickey Evans 

33. Plaintiff Rickey Evans (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Queen Creek, Arizona. On or around March 18, 2017, Mr. Evans 

purchased a used 2011 BMW 335d from Chapman BMW in Chandler, Arizona. Mr. Evans paid 

approximately $18,829.06 for the vehicle and paid a diesel premium of at least $1500. Mr. 

Evans purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it 

was equipped with an emissions system that, during normal driving conditions, exceeded the 

allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in 

designing, manufacturing, marketing, selling, and leasing the vehicle without proper emission 

controls has caused Mr. Evans out-of-pocket loss in the form of overpayment at the time of 

purchase of at least $1500, and based upon expert work in other diesel cases, expert analysis in 

this case will show overpayment in excess of $5,000. BMW and Bosch knew about, or 

recklessly disregarded, the inadequate emission controls during normal driving conditions, but 

did not disclose such facts or their effects to Mr. Evans, so Mr. Evans purchased his vehicle on 

the reasonable but mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow emission 
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diesel,ò complied with U.S. emissions standards, was properly EPA-certified, and would retain 

all of its promised fuel economy and performance throughout its useful life. Mr. Evans selected 

and ultimately purchased his vehicle, in part, because of the diesel system, as represented 

through advertisements and representations made by BMW. Mr. Evans recalls that before he 

purchased the vehicle, he reviewed advertisements on BMWôs website and representations from 

the dealership touting the efficiency, fuel economy, and power and performance of the engine. 

Had BMW or Bosch disclosed this design or the fact that the vehicle actually emitted 

unlawfully high levels of pollutants, Mr. Evans would not have purchased the vehicle or would 

have paid less for it. Mr. Evans and each Class member has suffered an ascertainable loss as a 

result of BMWôs omissions and/or misrepresentations and Defendantsô operation of a RICO 

enterprise associated with the BMW diesel engine system, including but not limited to a high 

premium for the BMW 335d engine compared to what they would have paid for a gas-powered 

engine, out-of-pocket losses by overpaying for the vehicles at the time of purchase.  Neither 

BMW nor any of its agents, dealers, or other representatives, or Bosch informed Mr. Evans or 

Class members of the existence of the unlawfully high emissions and/or defective nature of the 

diesel engine system of the Polluting Vehicles prior to purchase. 

3. California  Plaintiff s 

a. Brian  Beckner 

34. Plaintiff Brian Beckner (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Huntington Beach, California. On or around November 20, 2017, Mr. 

Beckner purchased a used 2010 BMW X5d through a private sale. Mr. Beckner paid 

approximately $13,250.00 for the vehicle and paid a diesel premium of at least $1500. Mr. 

Beckner purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 
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equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing,  

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Beckner out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500, and based upon other diesel cases, expert analysis in this case will show 

overpayment in excess of $5,000. BMW and Bosch knew about, or recklessly disregarded, the 

inadequate emission controls during normal driving conditions, but did not disclose such facts or 

their effects to Mr. Beckner, so Mr. Beckner purchased his vehicle on the reasonable but 

mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied 

with U.S. emissions standards, was properly EPA-certified, and would retain all of its promised 

fuel economy and performance throughout its useful life. Mr. Beckner selected and ultimately 

purchased his vehicle, in part, because of the diesel system, as represented through 

advertisements and representations made by BMW. Mr. Beckner recalls that before he purchased 

the vehicle, he reviewed advertisements on BMWôs website and representations from the 

dealership touting the efficiency, fuel economy, and power and performance of the engine. Had 

BMW or Bosch disclosed this design or the fact that the vehicle actually emitted unlawfully high 

levels of pollutants, Mr. Beckner would not have purchased the vehicle or would have paid less 

for it. Mr. Beckner and each Class member has suffered an ascertainable loss as a result of 

BMWôs omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise 

associated with the BMW diesel engine system, including but not limited to a high premium for 

the BMW 335d engine compared to what they would have paid for a gas-powered engine, out-of-

pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Beckner or Class members of the 
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existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

b. Chad Maccanelli 

35. Plaintiff Chad Maccanelli (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Winnetka, California. On or around May 20, 2015, Mr. Maccanelli 

purchased a used 2011 BMW 335d from VW of Puente Hills in Puente Hills, California. Mr. 

Maccanelli paid approximately $23,500 for the vehicle and paid a diesel premium of at least 

$1500.  Mr. Maccanelli purchased and still owns this vehicle. Unknown to him at the time the 

vehicle was purchased, the vehicle only achieved its promised fuel economy and performance 

because it was equipped with an emissions system that, during normal driving conditions, 

exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive 

conduct in designing, manufacturing, marketing, selling, and leasing the vehicle without proper 

emission controls has caused Mr. Maccanelli out-of-pocket loss in the form of overpayment at 

the time of purchase of at least $1500, and based upon other expert analysis in diesel cases, 

expert analysis in this case will show overpayment in excess of $5,000. BMW and Bosch knew 

about, or recklessly disregarded, the inadequate emission controls during normal driving 

conditions, but did not disclose such facts or their effects to Mr. Maccanelli, so Mr. Maccanelli 

purchased his vehicle on the reasonable but mistaken belief that his vehicle was a ñclean dieselò 

and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was properly EPA-

certified, and would retain all of its promised fuel economy and performance throughout its 

useful life. Mr. Maccanelli selected and ultimately purchased his vehicle, in part, because of the 

diesel system, as represented through advertisements and representations made by BMW. Mr. 

Maccanelli recalls that before he purchased the vehicle, he reviewed advertisements on BMWôs 

website and representations from the dealership touting the efficiency, fuel economy, and power 
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and performance of the engine. Had BMW or Bosch disclosed this design or the fact that the 

vehicle actually emitted unlawfully high levels of pollutants, Mr. Maccanelli would not have 

purchased the vehicle or would have paid less for it. Mr. Maccanelli and each Class member has 

suffered an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine system, 

including but not limited to a high premium for the BMW 335d engine compared to what they 

would have paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at 

the time of purchase. Neither BMW nor any of its agents, dealers, or other representatives, or 

Bosch informed Mr. Maccanelli or Class members of the existence of the unlawfully high 

emissions and/or defective nature of the diesel engine system of the Polluting Vehicles prior to 

purchase. 

c. Ellis Goldfrit  

36. Plaintiff Ellis Goldfrit (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Santa Cruz, California. On or around October 19, 2011, Mr. Goldfrit 

purchased a new 2011 BMW 335d from Stevens Creek BMW, an authorized BMW dealership in 

San Jose, California. Mr. Goldfrit paid approximately $46,624 for the vehicle and paid a diesel 

premium of at least $1500.  Mr. Goldfrit purchased and still owns this vehicle. Unknown to him 

at the time the vehicle was purchased, the vehicle only achieved its promised fuel economy and 

performance because it was equipped with an emissions system that, during normal driving 

conditions, exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and 

deceptive conduct in designing, manufacturing, marketing, selling, and leasing the vehicle 

without proper emission controls has caused Mr. Goldfrit out-of-pocket loss in the form of 

overpayment at the time of purchase of at least $1500, and based upon analysis of similar cases 

overpayment damages will exceed $10,000 at the time of expert disclosures. BMW and Bosch 
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knew about, or recklessly disregarded, the inadequate emission controls during normal driving 

conditions, but did not disclose such facts or their effects to Mr. Goldfrit, so Mr. Goldfrit 

purchased his vehicle on the reasonable but mistaken belief that his vehicle was a ñclean dieselò 

and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was properly EPA-

certified, and would retain all of its promised fuel economy and performance throughout its 

useful life. Mr. Goldfrit selected and ultimately purchased his vehicle, in part, because of the 

diesel system, as represented through advertisements and representations made by BMW. Mr. 

Goldfrit recalls that before he purchased the vehicle, he reviewed advertisements on BMWôs 

website and representations from the dealership touting the efficiency, fuel economy, and power 

and performance of the engine. Had BMW or Bosch disclosed this design or the fact that the 

vehicle actually emitted unlawfully high levels of pollutants, Mr. Goldfrit would not have 

purchased the vehicle or would have paid less for it. Mr. Goldfrit and each Class member has 

suffered an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine system, 

including but not limited to a high premium for the BMW 335d engine compared to what they 

would have paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at 

the time of purchase. Neither BMW nor any of its agents, dealers, or other representatives, or 

Bosch informed Mr. Goldfrit or Class members of the existence of the unlawfully high emissions 

and/or defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

d. Werner Rogmans 

37. Plaintiff Werner Rogmans (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in East Palo Alto, California. On or around September 27, 2017, Mr. 

Rogmans purchased a used 2011 BMW X5 Diesel from M Sport Motors, located in Walnut 

Creek, California. Mr. Rogmans paid approximately $19,367 for the vehicle and paid a diesel 
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premium of at least $1500. Mr. Rogmans purchased and still owns this vehicle. Unknown to him 

at the time the vehicle was purchased, the vehicle only achieved its promised fuel economy and 

performance because it was equipped with an emissions system that, during normal driving 

conditions, exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and 

deceptive conduct in designing, manufacturing, marketing, selling, and leasing the vehicle 

without proper emission controls has caused Mr. Rogmans out-of-pocket loss in the form of 

overpayment at the time of purchase of at least $1500, and based upon other diesel cases expert 

analysis in this case will show overpayment in excess of $5,000. BMW and Bosch knew about, 

or recklessly disregarded, the inadequate emission controls during normal driving conditions, but 

did not disclose such facts or their effects to Mr. Rogmans so Mr. Rogmans purchased his 

vehicle on the reasonable but mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow 

emission diesel,ò complied with U.S. emissions standards, was properly EPA-certified, and 

would retain all of its promised fuel economy and performance throughout its useful life. Mr. 

Rogmans selected and ultimately purchased his vehicle, in part, because of the diesel system, as 

represented through advertisements and representations made by BMW. Mr. Rogmans recalls 

that he relied on the dealershipôs labeling and representations regarding the carôs emissions, fuel 

economy, and power and performance of the engine as part of his purchasing decision, as well as 

doing a significant amount of individual research on BMW vehicles. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Rogmans would not have purchased the vehicle or would have paid less for it.  

Mr. Rogmans and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 
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X5 Diesel engine compared to what they would have paid for a gas-powered engine, out-of- 

pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Rogmans or Class members of 

the existence of the unlawfully high emissions and/or defective nature of the diesel engine 

system of the Polluting Vehicles prior to purchase. 

e. Eric  Sanchez 

38. Plaintiff Eric Sanchez (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in West Covina, California. On or around March 2015, Mr. Sanchez 

purchased a used 2010 BMW X5 Diesel from West Coast Rovers, located in Lake Forest, 

California. Mr. Sanchez paid approximately $21,000 for the vehicle and paid a diesel premium of 

at least $1500. Mr. Sanchez purchased and still owns this vehicle. Unknown to him at the time 

the vehicle was purchased, the vehicle only achieved its promised fuel economy and performance 

because it was equipped with an emissions system that, during normal driving conditions, 

exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive 

conduct in designing, manufacturing, marketing, selling, and leasing the vehicle without proper 

emission controls has caused Mr. Sanchez out-of-pocket loss in the form of overpayment at the 

time of purchase of at least $1500, and based upon other diesel cases expert analysis in this case 

will show overpayment in excess of $5,000. BMW and Bosch knew about, or recklessly 

disregarded, the inadequate emission controls during normal driving conditions, but did not 

disclose such facts or their effects to Mr. Sanchez so Mr. Sanchez purchased his vehicle on the 

reasonable but mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow  emission 

diesel,ò complied with U.S. emissions standards, was properly EPA-certified, and would retain 

all of its promised fuel economy and performance throughout its useful life. Mr. Sanchez 

selected and ultimately purchased his vehicle, in part, because of the diesel system, as 
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represented through advertisements and representations made by BMW. Mr. Sanchez recalls that 

before he purchased the vehicle, he reviewed representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Sanchez would not have purchased the vehicle or would have paid less for it. Mr. 

Sanchez and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

X5 335d engine compared to what they would have paid for a gas-powered engine, out-of-pocket 

losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Sanchez or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

4. Colorado Plaintiff s 

a. Jeffrey Price 

39. Plaintiff Jeffrey Price (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Ridgway, Colorado. On or around December 20, 2016, Mr. Price 

purchased a used 2009 BMW X5 Diesel from Autonation in Centennial, Colorado. Mr. Price 

paid approximately $17,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. 

Price purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 
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caused Mr. Price out-of-pocket loss in the form of overpayment at the time of purchase of at least 

$1500, and based upon other diesel cases expert analysis in this case will show overpayment in 

excess of $5,000. BMW and Bosch knew about, or recklessly disregarded, the inadequate 

emission controls during normal driving conditions, but did not disclose such facts or their 

effects to Mr. Price, so Mr. Price purchased his vehicle on the reasonable but mistaken belief that 

his vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Price selected and ultimately purchased his vehicle, 

in part, because of the diesel system, as represented through advertisements and representations 

made by BMW. Mr. Price recalls that before he purchased the vehicle, he reviewed 

advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Price would not have purchased the vehicle or would have paid less for it. Mr. 

Price and each Class member has suffered an ascertainable loss as a result of BMWôs omissions 

and/or misrepresentations and Defendantsô operation of a RICO enterprise associated with the 

BMW diesel engine system, including but not limited to a high premium for the BMW X5 Diesel 

engine compared to what they would have paid for a gas-powered engine, out-of-pocket losses 

by overpaying for the vehicles at the time of purchase, and future attempted repairs, future 

additional fuel costs, decreased performance of the vehicles once the repair to the emissions 

system is made. Neither BMW nor any of its agents, dealers, or other representatives, or Bosch 

informed Mr. Price or Class members of the existence of the unlawfully high emissions and/or 

defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 
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b. Garner Rickman 

40. Plaintiff Garner Rickman (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Hayden, Colorado. On or around May 20, 2015, Mr. Rickman purchased a 

used 2012 BMW X5 Diesel from Schomp BMW, an authorized BMW dealer in Highlands 

Ranch, Colorado. Mr. Rickman paid approximately $43,000 for the vehicle, and paid a diesel 

premium of at least $1,500.  Mr. Rickman purchased and still owns this vehicle. Unknown to 

him at the time the vehicle was purchased, the vehicle only achieved its promised fuel economy 

and performance because it was equipped with an emissions system that, during normal driving 

conditions, exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and 

deceptive conduct in designing, manufacturing, marketing, selling, and leasing the vehicle 

without proper emission controls has caused Mr. Rickman out-of-pocket loss in the form of 

overpayment at the time of purchase of at least $1500, and based upon analysis of similar cases 

overpayment damages will exceed $10,000 at the time of expert disclosures. BMW and Bosch 

knew about, or recklessly disregarded, the inadequate emission controls during normal driving 

conditions, but did not disclose such facts or their effects to Mr. Rickman, so Mr. Rickman 

purchased his vehicle on the reasonable but mistaken belief that his vehicle was a ñclean dieselò 

and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was properly EPA-

certified, and would retain all of its promised fuel economy and performance throughout its 

useful life. Mr. Rickman selected and ultimately purchased his vehicle, in part, because of the 

diesel system, as represented through advertisements and representations made by BMW. Mr. 

Rickman recalls that before he purchased the vehicle, he reviewed advertisements on BMWôs 

website and representations from BMWôs authorized dealer touting the efficiency, fuel economy, 

and power and performance of the engine. Had BMW or Bosch disclosed this design or the fact 

that the vehicle actually emitted unlawfully high levels of pollutants, Mr. Rickman would not 
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have purchased the vehicle or would have paid less for it, by at least $1,500. Mr. Rickman and 

each Class member has suffered an ascertainable loss as a result of BMWôs omissions and/or 

misrepresentations and Defendantsô operation of a RICO enterprise associated with the BMW 

diesel engine system, including but not limited to a high premium for the BMW X5 Diesel 

engine compared to what they would have paid for a gas-powered engine, out-of-pocket losses 

by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its agents, 

dealers, or other representatives, or Bosch informed Mr. Rickman or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

5. Georgia Plaintiffs 

a. Darshan Patel 

41. Plaintiff Darshan Patel (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Suwanee, Georgia. On or around April 2013, Mr. Patel purchased a new 

2013 BMW X5 Diesel from Athens BMW, located in Athens, Georgia. Mr. Patel paid 

approximately $62,000 for the vehicle and paid a diesel premium of at least $1500. Mr. Patel 

purchased and still owns this vehicle. Unknown to him at the time the vehicle was purchased, the 

vehicle only achieved its promised fuel economy and performance because it was equipped with 

an emissions system that, during normal driving conditions, exceeded the allowed level of 

pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Patel out-of-pocket loss in the form of overpayment at the time of purchase of at least 

$1500, and based upon analysis of similar cases overpayment damages will exceed $10,000 at 

the time of expert disclosures. BMW and Bosch knew about, or recklessly disregarded, the 

inadequate emission controls during normal driving conditions, but did not disclose such facts or 
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their effects to Mr. Patel so Mr. Patel purchased his vehicle on the reasonable but mistaken belief 

that his vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. 

emissions standards, was properly EPA-certified, and would retain all of its promised fuel 

economy and performance throughout its useful life. Mr. Patel selected and ultimately purchased 

his vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Patel recalls that before he purchased the vehicle, he 

reviewed representations from the dealership touting the efficiency, fuel economy, and power 

and performance of the engine.  Had BMW or Bosch disclosed this design or the fact that the 

vehicle actually emitted unlawfully high levels of pollutants, Mr. Patel would not have purchased 

the vehicle or would have paid less for it. Mr. Patel and each Class member has suffered an 

ascertainable loss as a result of BMWôs omissions and/or misrepresentations and Defendantsô 

operation of a RICO enterprise associated with the BMW diesel engine system, including but not 

limited to a high premium for the BMW X5 335d engine compared to what they would have paid 

for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at the time of 

purchase. Neither BMW nor any of its agents, dealers, or other representatives, or Bosch 

informed Mr. Patel or Class members of the existence of the unlawfully high emissions and/or 

defective nature of the diesel engine system of the Polluting Vehicles prior to purchase 

b. Charles Campbell 

42. Plaintiffs Charles Campbell (for the purpose of this paragraph, ñPlaintiffò) is 

individual residing in Iva, South Carolina. On or around June 2014, Charles Campbell purchased 

a used 2011 BMW X5 Diesel from Atlanta Luxury Motors, located in Atlanta, Georgia. Charles 

Campbell paid approximately $36,000 for the vehicle and paid a diesel premium of at least 

$1500, and based upon other diesel cases expert analysis will show overpayment in excess of 

$5,000.  Unknown to Plaintiffs at the time the vehicle was purchased, the vehicle only achieved 
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its promised fuel economy and performance because it was equipped with an emissions system 

that, during normal driving conditions, exceeded the allowed level of pollutants such as NOx. 

BMWôs unfair, unlawful, and deceptive conduct in designing, manufacturing, marketing, selling, 

and leasing the vehicle without proper emission controls has caused Plaintiffs out-of-pocket loss 

in the form of overpayment at the time of purchase. BMW and Bosch knew about, or recklessly 

disregarded, the inadequate emission controls during normal driving conditions, but did not 

disclose such facts or their effects to Mr. Campbell so Mr. Campbell purchased his vehicle on the 

reasonable but mistaken belief that the vehicle was a ñclean dieselò and/or a ñlow emission 

diesel,ò complied with U.S. emissions standards, was properly EPA- certified, and would retain 

all of its promised fuel economy and performance throughout its useful life. Plaintiffs selected 

and ultimately purchased the vehicle, in part, because of the diesel system, as represented 

through advertisements and representations made by BMW. Plaintiffs recalls that before he 

purchased the vehicle, they reviewed representations from the dealership touting the efficiency, 

fuel economy, and power and performance of the engine. Had BMW or Bosch disclosed this 

design or the fact that the vehicle actually emitted unlawfully high levels of pollutants, Plaintiff 

would not have purchased the vehicle or would have paid less for it. Plaintiff and each Class 

member has suffered an ascertainable loss as a result of BMWôs omissions and/or 

misrepresentations and Defendantsô operation of a RICO enterprise associated with the BMW 

diesel engine system, including but not limited to a high premium for the BMW X5 335d engine 

compared to what they would have paid for a gas-powered engine, out-of-pocket losses by 

overpaying for the vehicles at the time of purchase. Neither BMW nor any of its agents, dealers, 

or other representatives, or Bosch informed Plaintiffs or Class members of the existence of the 
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unlawfully high emissions and/or defective nature of the diesel engine system of the Polluting 

Vehicles prior to purchase. 

c. Dr. Alexander VanDamme 

43. Plaintiff Dr. Alexander VanDamme (for the purpose of this paragraph, ñPlaintiffò) 

is an individual residing in Pittsford, New York. On or around June 7, 2016, Dr. VanDamme 

purchased a used 2013 BMW X5 Diesel from Executive Auto, located in Loganville, Georgia. 

Dr. VanDamme paid approximately $27,737 for the vehicle and paid a diesel premium of at least 

$1500. Dr. VanDamme purchased and still owns this vehicle. Unknown to him at the time the 

vehicle was purchased, the vehicle only achieved its promised fuel economy and performance 

because it was equipped with an emissions system that, during normal driving conditions, 

exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive 

conduct in designing, manufacturing, marketing, selling, and leasing the vehicle without proper 

emission controls has caused Dr. VanDamme out-of-pocket loss in the form of overpayment at 

the time of purchase of at least $1500, and based upon other diesel cases expert analysis will 

show overpayment in excess of $5,000. BMW and Bosch knew about, or recklessly disregarded, 

the inadequate emission controls during normal driving conditions, but did not disclose such 

facts or their effects to Dr. VanDamme so Dr. VanDamme purchased his vehicle on the 

reasonable but mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow emission 

diesel,ò complied with U.S. emissions standards, was properly EPA-certified, and would retain 

all of its promised fuel economy and performance throughout its useful life. Dr. VanDamme 

selected and ultimately purchased his vehicle, in part, because of the diesel system, as 

represented through advertisements and representations made by BMW. Dr. VanDamme recalls 

that before he purchased the vehicle, he reviewed representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 
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disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Dr. VanDamme would not have purchased the vehicle or would have paid less for it. 

Dr. VanDamme and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

X5 Diesel engine compared to what they would have paid for a gas-powered engine, out-of- 

pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Dr. VanDamme or Class members of 

the existence of the unlawfully high emissions and/or defective nature of the diesel engine 

system of the Polluting Vehicles prior to purchase. 

6. Illinois Plaintiffs  

a. Christine Griffith  

44. Plaintiff Christine Griffith (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Chicago, Illinois. On or around April 20, 2017, Ms. Griffith purchased a 

used 2011 BMW X5 Diesel from Luxury Automaxx in Chicago, Illinois. Ms. Griffith paid 

approximately $19,500 for the vehicle and paid a diesel premium of at least $1500.  Ms. Griffith 

purchased and still owns this vehicle. Unknown to her at the time the vehicle was purchased, the 

vehicle only achieved its promised fuel economy and performance because it was equipped with 

an emissions system that, during normal driving conditions, exceeded the allowed level of 

pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Ms. Griffith out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Ms. 
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Griffith, so Ms. Griffith purchased her vehicle on the reasonable but mistaken belief that her 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Ms. Griffith selected and ultimately purchased her 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Ms. Griffith recalls that before she purchased the vehicle, she 

reviewed advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Ms. Griffith would not have purchased the vehicle or would have paid less for it. Ms. 

Griffith and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

X5 Diesel engine compared to what they would have paid for a gas-powered engine, out-of-

pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Ms. Griffith or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

b. Gene Quint 

45. Plaintiff Charles Rogers (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Deatsville, Alabama. On or around June 17, 2016, Mr. Rogers purchased a 

used 2013 BMW X5 Diesel from CarMax of Birmingham in Birmingham, Alabama. Mr. Rogers 

paid approximately $42,333 for the vehicle and paid a diesel premium of at least $1500.  Mr. 

Rogers purchased and still owns this vehicle. Unknown to him at the time the vehicle was 
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purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Rogers out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Rogers, so Mr. Rogers purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Rogers selected and ultimately purchased his vehicle, 

in part, because of the diesel system, as represented through advertisements and representations 

made by BMW. Mr. Rogers recalls that before he purchased the vehicle, he reviewed 

advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Rogers would not have purchased the vehicle or would have paid less for it. Mr. 

Rogers and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

X5 Diesel engine compared to what they would have paid for a gas-powered engine, out-of-

pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Rogers or Class members of the 
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existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

7. Indiana Plaintiff  

a. Jacob Biggins 

46. Plaintiff Jacob Biggins (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Fort Wayne, Indiana. On or around January 31, 2017, Mr. Biggins 

purchased a used 2009 BMW 335d from Unlimited Motors in Indianapolis, Indiana. Mr. Biggins 

paid approximately $15,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. 

Biggins purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Biggins out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Biggins, so Mr. Biggins purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Biggins selected and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Biggins recalls that before he purchased the vehicle, he 

reviewed advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 
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disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Biggins would not have purchased the vehicle or would have paid less for it. Mr. 

Biggins and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

335d engine compared to what they would have paid for a gas-powered engine, out-of-pocket 

losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Biggins or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

8. Kentucky Plaintiff  

a. Razmir Avic 

47. Plaintiff Razmir Avic (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in St. Louis, Missouri. On or around May 11, 2016, Mr. Avic purchased a 

used 2011 BMW X5 Diesel from Volvo of Louisville in Louisville, Kentucky. Mr. Avic paid 

approximately $23,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. Avic 

purchased and still owns this vehicle. Unknown to him at the time the vehicle was purchased, the 

vehicle only achieved its promised fuel economy and performance because it was equipped with 

an emissions system that, during normal driving conditions, exceeded the allowed level of 

pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Avic out-of-pocket loss in the form of overpayment at the time of purchase of at least 

$1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission controls 

during normal driving conditions, but did not disclose such facts or their effects to Mr. Avic, so 
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Mr. Avic purchased his vehicle on the reasonable but mistaken belief that his vehicle was a 

ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was 

properly EPA-certified, and would retain all of its promised fuel economy and performance 

throughout its useful life. Mr. Avic selected and ultimately purchased his vehicle, in part, 

because of the diesel system, as represented through advertisements and representations made by 

BMW. Mr. Avic recalls that before he purchased the vehicle, he reviewed advertisements on 

BMWôs website and representations from the dealership touting the efficiency, fuel economy, 

and power and performance of the engine. Had BMW or Bosch disclosed this design or the fact 

that the vehicle actually emitted unlawfully high levels of pollutants, Mr. Avic would not have 

purchased the vehicle or would have paid less for it. Mr. Avic and each Class member has 

suffered an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine system, 

including but not limited to a high premium for the BMW X5 Diesel engine compared to what 

they would have paid for a gas-powered engine, out-of-pocket losses by overpaying for the 

vehicles at the time of purchase. Neither BMW nor any of its agents, dealers, or other 

representatives, or Bosch informed Mr. Avic or Class members of the existence of the unlawfully 

high emissions and/or defective nature of the diesel engine system of the Polluting Vehicles prior 

to purchase. 

9. Louisiana Plaintiff  

a. Tarrah Pee 

48. Plaintiff Tarrah Pee (for the purpose of this paragraph, ñPlaintiffò) is an individual 

residing in Lake Charles, Louisiana. On or around March 2017, Ms. Pee purchased a used 2011 

BMW X5 Diesel from Herrin-Gear Toyota, 6100 N Frontage Rd # I-55, Jackson, MS 39211. Ms. 

Pee paid approximately $36,760.64 for the vehicle and paid a diesel premium of at least $1500. 
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Ms. Pee purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Ms. Pee out-of-pocket loss in the form of overpayment at the time of purchase of at least 

$1500, and based upon other diesel cases expert analysis will show overpayment in excess of 

$5,000. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Ms. 

Pee, so Ms. Pee purchased her vehicle on the reasonable but mistaken belief that his vehicle was 

a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was 

properly EPA-certified, and would retain all of its promised fuel economy and performance 

throughout its useful life. Ms. Pee selected and ultimately purchased his vehicle, in part, because 

of the diesel system, as represented through advertisements and representations made by BMW. 

Ms. Pee recalls that before she purchased the vehicle, she reviewed advertisements on BMWôs 

website and representations from the dealership touting the efficiency, fuel economy, and power 

and performance of the engine. Had BMW or Bosch disclosed this design or the fact that the 

vehicle actually emitted unlawfully high levels of pollutants, Ms. Pee would not have purchased 

the vehicle or would have paid less for it. Ms. Pee and each Class member has suffered an 

ascertainable loss as a result of BMWôs omissions and/or misrepresentations and Defendantsô 

operation of a RICO enterprise associated with the BMW diesel engine system, including but not 

limited to a high premium for the BMW X5 Diesel engine compared to what they would have 

paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at the time of 
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purchase. Neither BMW nor any of its agents, dealers, or other representatives, or Bosch 

informed Ms. Pee or Class members of the existence of the unlawfully high emissions and/or 

defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

10. Maryland Plaintiff  

a. Ziwen Li  

Plaintiff Ziwen Li (for the purpose of this paragraph, ñPlaintiffò) is an individual residing 

in Ocala, Florida. On or around April 27, 2015, Mr. Li purchased a used 2011 BMW X5 Diesel 

from Passport BMW, an authorized BMW dealer in Camp Springs, Maryland. Mr. Li paid 

approximately $27,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. Li 

purchased and still owns this vehicle. Unknown to him at the time the vehicle was purchased, the 

vehicle only achieved its promised fuel economy and performance because it was equipped with 

an emissions system that, during normal driving conditions, exceeded the allowed level of 

pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Li out-of-pocket loss in the form of overpayment at the time of purchase of at least 

$1500, and based upon other diesel cases expert analysis will show overpayment in excess of 

$5,000. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Li, so Mr. Li purchased his vehicle on the reasonable but mistaken belief that his vehicle was a 

ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was 

properly EPA-certified, and would retain all of its promised fuel economy and performance 

throughout its useful life. Mr. Li selected and ultimately purchased his vehicle, in part, because 

of the diesel system, as represented through advertisements and representations made by BMW. 

Mr. Li recalls that before he purchased the vehicle, he reviewed advertisements on BMWôs 
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website and representations from BMWôs authorized dealer touting the efficiency, fuel economy, 

and power and performance of the engine. Had BMW or Bosch disclosed this design or the fact 

that the vehicle actually emitted unlawfully high levels of pollutants, Mr. Li would not have 

purchased the vehicle or would have paid less for it. Mr. Li and each Class member has suffered 

an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and Defendantsô 

operation of a RICO enterprise associated with the BMW diesel engine system, including but not 

limited to a high premium for the BMW X5 Diesel engine compared to what they would have 

paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at the time of 

purchase. Neither BMW nor any of its agents, dealers, or other representatives, or Bosch 

informed Mr. Li or Class members of the existence of the unlawfully high emissions and/or 

defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

11. Minnesota Plaintiff 

a. Irving Cohen 

49. Plaintiff Irving Cohen (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Eden Prairie, Minnesota. On or around August 2013, Mr. Cohen purchased 

a 2013 BMW X5 Diesel from Auto Source, Inc., which at that time was located in Eden Prairie, 

Minnesota. Mr. Cohen paid approximately $ 51,000 for the vehicle and paid a diesel premium of 

at least $1500. Mr. Cohen purchased and still owns this vehicle. Unknown to him at the time the 

vehicle was purchased, the vehicle only achieved its promised fuel economy and performance 

because it was equipped with an emissions system that, during normal driving conditions, 

exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive 

conduct in designing, manufacturing, marketing, selling, and leasing the vehicle without proper 

emission controls has caused Mr. Cohen out-of-pocket loss in the form of overpayment at the 

time of purchase of at least $1500, and based upon analysis of similar cases overpayment 
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damages will exceed $10,000 at the time of expert disclosures. BMW and Bosch knew about, or 

recklessly disregarded, the inadequate emission controls during normal driving conditions, but 

did not disclose such facts or their effects to Mr. Cohen so Mr. Cohen purchased his vehicle on 

the reasonable but mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow emission 

diesel,ò complied with U.S. emissions standards, was properly EPA-certified, and would retain 

all of its promised fuel economy and performance throughout its useful life. Mr. Cohen selected 

and ultimately purchased his vehicle, in part, because of the diesel system, as represented 

through advertisements and representations made by BMW. Mr. Cohen recalls that before he 

purchased the vehicle, he reviewed representations from the dealership touting the efficiency, 

fuel economy, and power and performance of the engine. Had BMW or Bosch disclosed this 

design or the fact that the vehicle actually emitted unlawfully high levels of pollutants, Mr. 

Cohen would not have purchased the vehicle or would have paid less for it. Mr. Cohen and each 

Class member has suffered an ascertainable loss as a result of BMWôs omissions and/or 

misrepresentations and Defendantsô operation of a RICO enterprise associated with the BMW 

diesel engine system, including but not limited to a high premium for the BMW X5 Diesel 

engine compared to what they would have paid for a gas-powered engine, out-of-pocket losses 

by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its agents, 

dealers, or other representatives, or Bosch informed Mr. Cohen or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

12. Mississippi Plaintiff  

a. Angela Hughes 

50. Plaintiff Angela Hughes (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Heidelberg, Mississippi. On or around January 9, 2018, Ms. Hughes 
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purchased a used 2012 BMW X5 35d from Specialty Auto in Gulf Coast, Mississippi. Ms. 

Hughes paid approximately $15,595.00 for the vehicle and paid a diesel premium of at least 

$1500. Ms. Hughes purchased and still owns this vehicle. Unknown to him at the time the 

vehicle was purchased, the vehicle only achieved its promised fuel economy and performance 

because it was equipped with an emissions system that, during normal driving conditions, 

exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive 

conduct in designing, manufacturing, marketing, selling, and leasing the vehicle without proper 

emission controls has caused Ms. Hughes out-of-pocket loss in the form of overpayment at the 

time of purchase of at least $1500, and based upon other diesel cases expert analysis will show 

overpayment in excess of $5,000. BMW and Bosch knew about, or recklessly disregarded, the 

inadequate emission controls during normal driving conditions, but did not disclose such facts or 

their effects to Ms. Hughes, so Ms. Hughes purchased her vehicle on the reasonable but mistaken 

belief that his vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. 

emissions standards, was properly EPA-certified, and would retain all of its promised fuel 

economy and performance throughout its useful life. Ms. Hughes selected and ultimately 

purchased her vehicle, in part, because of the diesel system, as represented through 

advertisements and representations made by BMW. Ms. Hughes recalls that before she 

purchased the vehicle, she reviewed advertisements on BMWôs website and representations from 

the dealership touting the efficiency, fuel economy, and power and performance of the engine. 

Had BMW or Bosch disclosed this design or the fact that the vehicle actually emitted unlawfully 

high levels of pollutants, Ms. Hughes would not have purchased the vehicle or would have paid 

less for it. Ms. Hughes and each Class member has suffered an ascertainable loss as a result of 

BMWôs omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise 
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associated with the BMW diesel engine system, including but not limited to a high premium for 

the BMW X5 35d engine compared to what they would have paid for a gas-powered engine, out- 

of-pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of 

its agents, dealers, or other representatives, or Bosch informed Ms. Hughes or Class members of 

the existence of the unlawfully high emissions and/or defective nature of the diesel engine 

system of the Polluting Vehicles prior to purchase. 

13. Montana Plaintiff  

a. Carlos Buendia 

51. Plaintiff Carlos Buendia (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Belgrade, Montana. On or around November 2016, Mr. Buendia purchased 

a used 2010 BMW X5 Diesel from Billion Auto Group, in Bozeman, Montana.  Mr. Buendia 

paid approximately $17,500 for the vehicle and paid a diesel premium of at least $1500. Mr. 

Buendia purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Buendia out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500, and based upon other diesel cases expert analysis will show overpayment in excess 

of $5,000. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Buendia so Mr. Buendia purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 
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performance throughout its useful life. Mr. Buendia selected and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Buendia recalls that before he purchased the vehicle, he 

reviewed representations from the dealership touting the efficiency, fuel economy, and power 

and performance of the engine. Had BMW or Bosch disclosed this design or the fact that the 

vehicle actually emitted unlawfully high levels of pollutants, Mr. Buendia would not have 

purchased the vehicle or would have paid less for it. Mr. Buendia and each Class member has 

suffered an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine system, 

including but not limited to a high premium for the BMW X5 Diesel engine compared to what 

they would have paid for a gas-powered engine, out-of-pocket losses by overpaying for the 

vehicles at the time of purchase. Neither BMW nor any of its agents, dealers, or other 

representatives, or Bosch informed Mr. Buendia or Class members of the existence of the 

unlawfully high emissions and/or defective nature of the diesel engine system of the Polluting 

Vehicles prior to purchase. 

14. New Jersey Plaintiffs 

a. William Berbaum  

52. Plaintiff William Berbaum (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Bloomfield, New Jersey. On or around May 14, 2013, Mr. Berbaum 

purchased a used 2011 BMW 335d from Crown BMW in Greensboro, North Carolina. Mr. 

Berbaum paid approximately $35,000 for the vehicle and paid a diesel premium of at least 

$1500.  On or around May 6, 2016, Mr. Berbaum purchased a used 2010 BMW X5 Diesel from 

John Johnson Dodge LLC in Hackettstown, New Jersey.  Mr. Berbaum paid approximately 

$15,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. Berbaum purchased 
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and still owns these vehicles. Unknown to him at the time these vehicles were purchased, the 

vehicles only achieved their promised fuel economy and performance because they were 

equipped with emissions systems that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing these vehicles without proper emission controls 

has caused Mr. Berbaum out-of-pocket loss in the form of overpayment at the time of purchase 

of at least $1500 for each vehicle, and based upon other diesel cases expert analysis will show 

overpayment in excess of $5,000. BMW and Bosch knew about, or recklessly disregarded, the 

inadequate emission controls during normal driving conditions, but did not disclose such facts or 

their effects to Mr. Berbaum, so Mr. Berbaum purchased his vehicles on the reasonable but 

mistaken belief that his vehicles were ñclean dieselsò and/or ñlow emission diesels,ò that they 

complied with U.S. emissions standards, they were properly EPA-certified, and would retain all 

of their promised fuel economy and performance throughout their useful lives. Mr. Berbaum 

selected and ultimately purchased his vehicles, in part, because of the diesel system, as 

represented through advertisements and representations made by BMW. Mr. Berbaum recalls 

that before he purchased the vehicles, he reviewed advertisements on BMWôs website and 

representations from the dealership touting the efficiency, fuel economy, and power and 

performance of the engine. Had BMW or Bosch disclosed this design or the fact that the vehicle 

actually emitted unlawfully high levels of pollutants, Mr. Berbaum would not have purchased the 

vehicles or would have paid less for them. Mr. Berbaum and each Class member has suffered an 

ascertainable loss as a result of BMWôs omissions and/or misrepresentations and Defendantsô 

operation of a RICO enterprise associated with the BMW diesel engine system, including but not 

limited to a high premiums for the BMW 335d engine and the BMW X5 Diesel engine compared 
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to what they would have paid for a gas-powered engines, out-of-pocket losses by overpaying for 

the vehicles at the time of purchase. Neither BMW nor any of its agents, dealers, or other 

representatives, or Bosch informed Mr. Berbaum or Class members of the existence of the 

unlawfully high emissions and/or defective nature of the diesel engine system of the Polluting 

Vehicles prior to purchase. 

b. Charles Chapman 

53.  Plaintiff Charles Chapman (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Glen Rock, New Jersey. On or around January 21, 2011, Mr. Chapman 

purchased a used 2010 BMW X5 Diesel from BMW of Roxbury, an authorized BMW dealer in 

Kenvil, New Jersey. Mr. Chapman paid approximately $56,657 for the vehicle and paid a diesel 

premium of at least $1500.  Mr. Chapman purchased and still owns this vehicle. Unknown to 

him at the time the vehicle was purchased, the vehicle only achieved its promised fuel economy 

and performance because it was equipped with an emissions system that, during normal driving 

conditions, exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and 

deceptive conduct in designing, manufacturing, marketing, selling, and leasing the vehicle 

without proper emission controls has caused Mr. Chapman out-of-pocket loss in the form of 

overpayment at the time of purchase of at least $1500, and based upon analysis of similar cases 

overpayment damages will exceed $10,000 at the time of expert disclosures. BMW and Bosch 

knew about, or recklessly disregarded, the inadequate emission controls during normal driving 

conditions, but did not disclose such facts or their effects to Mr. Chapman, so Mr. Chapman 

purchased his vehicle on the reasonable but mistaken belief that his vehicle was a ñclean dieselò 

and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was properly EPA-

certified, and would retain all of its promised fuel economy and performance throughout its 

useful life. Mr. Chapman selected and ultimately purchased his vehicle, in part, because of the 
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diesel system, as represented through advertisements and representations made by BMW. As a 

graduate of the School of Environmental Science at Ramapo College of NJ (BS Human Ecology 

- 1982),  the ñclean dieselò technologies BMW promoted in their marketing played a significant 

role in Mr. Chapmanôs decision to purchase the BMW X5 Diesel. Mr. Chapman recalls that 

before he purchased the vehicle, he reviewed advertisements on BMWôs website and 

representations from the dealership touting the efficiency, fuel economy, and power and 

performance of the engine. Mr. Chapman selected his vehicle explicitly because BMWôs 

marketing promoted their ñclean dieselò and Blue Performance Technology as ñusing Diesel 

Exhaust Fluid and a diesel particulates filter to turn nitric oxides into environmentally 

compatible nitrogen and water vapor.ò  BMW also clearly promoted this engine as having the 

power of a V8 with efficiency of a 4-cylinder engine.  Had BMW or Bosch disclosed this design 

or the fact that the vehicle actually emitted unlawfully high levels of pollutants, Mr. Chapman 

would not have purchased the vehicle or would have paid less for it. Mr. Chapman and each 

Class member has suffered an ascertainable loss as a result of BMWôs omissions and/or 

misrepresentations and Defendantsô operation of a RICO enterprise associated with the BMW 

X5 diesel engine system, including but not limited to a high premium for the BMW X5 Diesel 

engine compared to what they would have paid for a gas-powered engine, out-of-pocket losses 

by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its agents, 

dealers, or other representatives, or Bosch informed Mr. Chapman or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 
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15. New York Plaintiffs  

a. Mark Messina 

54. Plaintiff Mark Messina (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Carlsbad, California. On or around August 18, 2014, Mr. Messina 

purchased a used 2011 BMW 335d from a private seller in Staten Island, New York. Mr. 

Messina paid approximately $15,000 for the vehicle and paid a diesel premium of at least $1500.  

Mr. Messina purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Messina out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Messina, so Mr. Messina purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Messina selected and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Messina recalls that before he purchased the vehicle, he 

reviewed advertisements on BMWôs website touting the efficiency, fuel economy, and power 

and performance of the engine. Had BMW or Bosch disclosed this design or the fact that the 

vehicle actually emitted unlawfully high levels of pollutants, Mr. Messina would not have 

purchased the vehicle or would have paid less for it. Mr. Messina and each Class member has 
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suffered an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine system, 

including but not limited to a high premium for the BMW 335d engine compared to what they 

would have paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at 

the time of purchase. Neither BMW nor any of its agents, dealers, or other representatives, or 

Bosch informed Mr. Messina or Class members of the existence of the unlawfully high 

emissions and/or defective nature of the diesel engine system of the Polluting Vehicles prior to 

purchase. 

b. Jesse White 

55. Plaintiff Jesse White (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in White House, Tennessee. On or around September 7, 2016, Mr. White 

purchased a used 2011 BMW 335d from Gault Auto Sport in Endwell, New York. Mr. White 

paid approximately $20,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. 

White purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. White out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

White, so Mr. White purchased his vehicle on the reasonable but mistaken belief that his vehicle 

was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions standards, 

was properly EPA-certified, and would retain all of its promised fuel economy and performance 
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throughout its useful life. Mr. White selected and ultimately purchased his vehicle, in part, 

because of the diesel system, as represented through advertisements and representations made by 

BMW. Mr. White recalls that before he purchased the vehicle, he reviewed advertisements on 

BMWôs website and representations from the dealership touting the efficiency, fuel economy, 

and power and performance of the engine. Had BMW or Bosch disclosed this design or the fact 

that the vehicle actually emitted unlawfully high levels of pollutants, Mr. White would not have 

purchased the vehicle or would have paid less for it. Mr. White and each Class member has 

suffered an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine system, 

including but not limited to a high premium for the BMW 335d engine compared to what they 

would have paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at 

the time of purchase. Neither BMW nor any of its agents, dealers, or other representatives, or 

Bosch informed Mr. White or Class members of the existence of the unlawfully high emissions 

and/or defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

16. North Carolina Plaintiffs  

a. Seth Davis 

56. Plaintiff Seth Davis (for the purpose of this paragraph, ñPlaintiffò) is an individual 

residing in Lexington, North Carolina. On or around March 12, 2017, Mr. Davis purchased a 

used 2011 BMW 335d from Webber Automotive in Lexington, North Carolina. Mr. Davis paid 

approximately $16,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. Davis 

purchased and still owns this vehicle. Unknown to him at the time the vehicle was purchased, the 

vehicle only achieved its promised fuel economy and performance because it was equipped with 

an emissions system that, during normal driving conditions, exceeded the allowed level of 

pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 
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manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Davis out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Davis, so Mr. Davis purchased his vehicle on the reasonable but mistaken belief that his vehicle 

was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions standards, 

was properly EPA-certified, and would retain all of its promised fuel economy and performance 

throughout its useful life. Mr. Davis selected and ultimately purchased his vehicle, in part, 

because of the diesel system, as represented through advertisements and representations made by 

BMW. Mr. Davis recalls that before he purchased the vehicle, he reviewed advertisements on 

BMWôs website and representations from the dealership touting the efficiency, fuel economy, 

and power and performance of the engine. Had BMW or Bosch disclosed this design or the fact 

that the vehicle actually emitted unlawfully high levels of pollutants, Mr. Davis would not have 

purchased the vehicle or would have paid less for it. Mr. Davis and each Class member has 

suffered an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine system, 

including but not limited to a high premium for the BMW 335d engine compared to what they 

would have paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at 

the time of purchase. Neither BMW nor any of its agents, dealers, or other representatives, or 

Bosch informed Mr. Davis or Class members of the existence of the unlawfully high emissions 

and/or defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

b. Miguel Fragoso 

57. Plaintiff Miguel Fragoso (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Apex, North Carolina. On or around February 4, 2013, Mr. Fragoso 
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purchased a used 2010 BMW X5 Diesel from Leith BMW in Raleigh, North Carolina. Mr. 

Fragoso paid approximately $45,249 for the vehicle and paid a diesel premium of at least $1500. 

Mr. Fragoso sold this vehicle in May 2014. On or around September 29, 2017, Mr. Fragoso 

purchased a used 2014 BMW 535d from Carvana. Mr. Fragoso paid approximately $31,278 for 

the vehicle and paid a diesel premium of at least $1500. Mr. Fragoso purchased and still owns 

this vehicle. Mr. Fragoso also purchased an extended warranty for the 2014 BMW 535d from 

Leith BMW for $4300.  Unknown to him at the time he purchased the 2010 BMW X5 Diesel and 

the 2014 BMW 535d, these vehicles only achieved the promised fuel economy and performance 

because they were equipped with emissions systems that, during normal driving conditions, 

exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive 

conduct in designing, manufacturing, marketing, selling, and leasing these vehicles without 

proper emission controls has caused Mr. Fragoso out-of-pocket loss in the form of overpayment 

at the time of purchase of at least $1500 for each vehicle. BMW and Bosch knew about, or 

recklessly disregarded, the inadequate emission controls during normal driving conditions, but 

did not disclose such facts or their effects to Mr. Fragoso, so Mr. Fragoso purchased these 

vehicles on the reasonable but mistaken belief that they were ñclean dieselsò and/or ñlow 

emission diesels,ò they complied with U.S. emissions standards, were properly EPA-certified, 

and would retain all of their promised fuel economy and performance throughout their useful 

lives. Mr. Fragoso selected and ultimately purchased these vehicles, in part, because of the diesel 

system, as represented through advertisements and representations made by BMW. Mr. Fragoso 

recalls that before he purchased the vehicles, he reviewed advertisements on BMWôs website 

touting the efficiency, fuel economy, and power and performance of their engines. Had BMW or 

Bosch disclosed this design or the fact that the vehicles actually emitted unlawfully high levels 
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of pollutants, Mr. Fragoso would not have purchased the vehicles or would have paid less for 

them. Mr. Fragoso and each Class member has suffered an ascertainable loss as a result of 

BMWôs omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise 

associated with the BMW diesel engine system, including but not limited to a high premium for 

the BMW X5 Diesel and BMW 535d engines compared to what they would have paid for a gas-

powered engine, out-of-pocket losses by overpaying for the vehicles at the time of purchase. 

Neither BMW nor any of its agents, dealers, or other representatives, or Bosch informed Mr. 

Fragoso or Class members of the existence of the unlawfully high emissions and/or defective 

nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

17. Ohio Plaintiff s 

a. Tahani Ibrahim  

58. Plaintiff Tahani Ibrahim (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Rocky River, Ohio. On or around May 2016, Ms. Ibrahim purchased a 

used 2010 BMW X5 35d from Nick Mayer Lincoln Mercury Inc. in Westlake, Ohio. Ms. 

Ibrahim paid approximately $24,000.00 for the vehicle and paid a diesel premium of at least 

$1500. Ms. Ibrahim purchased and still owns this vehicle. Unknown to him at the time the 

vehicle was purchased, the vehicle only achieved its promised fuel economy and performance 

because it was equipped with an emissions system that, during normal driving conditions, 

exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive 

conduct in designing, manufacturing, marketing, selling, and leasing the vehicle without proper 

emission controls has caused Ms. Ibrahim out-of-pocket loss in the form of overpayment at the 

time of purchase of at least $1500, and based upon other diesel cases expert analysis will show 

overpayment in excess of $5,000. BMW and Bosch knew about, or recklessly disregarded, the 

inadequate emission controls during normal driving conditions, but did not disclose such facts or 
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their effects to Ms. Ibrahim, so Ms. Ibrahim purchased his vehicle on the reasonable but 

mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied 

with U.S. emissions standards, was properly EPA-certified, and would retain all of its promised 

fuel economy and performance throughout its useful life. Ms. Ibrahim selected and ultimately 

purchased his vehicle, in part, because of the diesel system, as represented through 

advertisements and representations made by BMW. Ms. Ibrahim recalls that before he purchased 

the vehicle, he reviewed advertisements on BMWôs website and representations from the 

dealership touting the efficiency, fuel economy, and power and performance of the engine. Had 

BMW or Bosch disclosed this design or the fact that the vehicle actually emitted unlawfully high 

levels of pollutants, Ms. Ibrahim would not have purchased the vehicle or would have paid less 

for it. Ms. Ibrahim and each Class member has suffered an ascertainable loss as a result of 

BMWôs omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise 

associated with the BMW diesel engine system, including but not limited to a high premium for 

the BMW X5 35d engine compared to what they would have paid for a gas-powered engine, out- 

of-pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of 

its agents, dealers, or other representatives, or Bosch informed Ms. Ibrahim or Class members of 

the existence of the unlawfully high emissions and/or defective nature of the diesel engine 

system of the Polluting Vehicles prior to purchase. 

b. Ion Niculescu 

59. Plaintiff Ion Niculescu (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Parma Heights, Ohio. On or around June 29, 2010, Mr. Niculescu 

purchased a new 2011 BMW 335d from Ganley BMW, an authorized BMW dealer in 

Middleburg Heights, Ohio. Mr. Niculescu paid approximately $55,400 for the vehicle and paid a 

diesel premium of at least $1500.  Mr. Niculescu purchased and still owns this vehicle. Unknown 
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to him at the time the vehicle was purchased, the vehicle only achieved its promised fuel 

economy and performance because it was equipped with an emissions system that, during normal 

driving conditions, exceeded the allowed level of pollutants such as NOx. BMWôs unfair, 

unlawful, and deceptive conduct in designing, manufacturing, marketing, selling, and leasing the 

vehicle without proper emission controls has caused Mr. Niculescu out-of-pocket loss in the 

form of overpayment at the time of purchase of at least $1500, and based upon analysis of 

similar cases overpayment damages will exceed $10,000 at the time of expert disclosures. BMW 

and Bosch knew about, or recklessly disregarded, the inadequate emission controls during 

normal driving conditions, but did not disclose such facts or their effects to Mr. Niculescu, so 

Mr. Niculescu purchased his vehicle on the reasonable but mistaken belief that his vehicle was a 

ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was 

properly EPA-certified, and would retain all of its promised fuel economy and performance 

throughout its useful life. Mr. Niculescu selected and ultimately purchased his vehicle, in part, 

because of the diesel system, as represented through advertisements and representations made by 

BMW. Mr. Niculescu recalls that before he purchased the vehicle, he reviewed advertisements 

on BMWôs website and representations from the dealership touting the efficiency, fuel economy, 

and power and performance of the engine. Had BMW or Bosch disclosed this design or the fact 

that the vehicle actually emitted unlawfully high levels of pollutants, Mr. Niculescu would not 

have purchased the vehicle or would have paid less for it. Mr. Niculescu and each Class member 

has suffered an ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine system, 

including but not limited to a high premium for the BMW 335d engine compared to what they 

would have paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at 
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the time of purchase. Neither BMW nor any of its agents, dealers, or other representatives, or 

Bosch informed Mr. Niculescu or Class members of the existence of the unlawfully high 

emissions and/or defective nature of the diesel engine system of the Polluting Vehicles prior to 

purchase. 

c. Mark Smith  

Plaintiff Mark Smith (for the purpose of this paragraph, ñPlaintiffò) is an individual 

residing in Columbus, Ohio. On or around November 2013, Mr. Smith purchased a new 2012 

BMW X5 35d from Dave Walter, Inc. (now known as BMW of Akron) in Akron, Ohio. Mr. 

Smith paid approximately $49,500.00 for the vehicle and paid a diesel premium of at least 

$1500. Mr. Smith purchased and still owns this vehicle. Unknown to him at the time the vehicle 

was purchased, the vehicle only achieved its promised fuel economy and performance because it 

was equipped with an emissions system that, during normal driving conditions, exceeded the 

allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in 

designing, manufacturing, marketing, selling, and leasing the vehicle without proper emission 

controls has caused Mr. Smith out-of-pocket loss in the form of overpayment at the time of 

purchase of at least $1500, and based upon other diesel cases expert analysis will show 

overpayment in excess of $5,000, and based upon analysis of similar cases overpayment 

damages will exceed $10,000 at the time of expert disclosures. BMW and Bosch knew about, or 

recklessly disregarded, the inadequate emission controls during normal driving conditions, but 

did not disclose such facts or their effects to Mr. Smith, so Mr. Smith purchased his vehicle on 

the reasonable but mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow emission 

diesel,ò complied with U.S. emissions standards, was properly EPA-certified, and would retain 

all of its promised fuel economy and performance throughout its useful life. Mr. Smith selected 

and ultimately purchased his vehicle, in part, because of the diesel system, as represented 
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through advertisements and representations made by BMW. Mr. Smith recalls that before he 

purchased the vehicle, he reviewed advertisements on BMWôs website and representations from 

the dealership touting the efficiency, fuel economy, and power and performance of the engine. 

Had BMW or Bosch disclosed this design or the fact that the vehicle actually emitted unlawfully 

high levels of pollutants, Mr. Smith would not have purchased the vehicle or would have paid 

less for it. Mr. Smith and each Class member has suffered an ascertainable loss as a result of 

BMWôs omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise 

associated with the BMW diesel engine system, including but not limited to a high premium for 

the BMW X5 35d engine compared to what they would have paid for a gas-powered engine, out- 

of-pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of 

its agents, dealers, or other representatives, or Bosch informed Mr. Smith or Class members of 

the existence of the unlawfully high emissions and/or defective nature of the diesel engine 

system of the Polluting Vehicles prior to purchase. 

18. Oregon Plaintiff 

a. Tom Hoffman 

60. Plaintiff Tom Hoffman (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Portland, Oregon. On or around July 1, 2016, Mr. Hoffman purchased a 

used 2011 BMW 335d from Toyota of Portland in Portland, Oregon. Mr. Hoffman paid 

approximately $18,500 for the vehicle and paid a diesel premium of at least $1500.  Mr. 

Hoffman purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 
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caused Mr. Hoffman out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Hoffman, so Mr. Hoffman purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Hoffman selected and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Hoffman recalls that before he purchased the vehicle, he 

reviewed advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Hoffman would not have purchased the vehicle or would have paid less for it. Mr. 

Hoffman and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

335d engine compared to what they would have paid for a gas-powered engine, out-of-pocket 

losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Hoffman or Class members of 

the existence of the unlawfully high emissions and/or defective nature of the diesel engine 

system of the Polluting Vehicles prior to purchase. 
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19. Pennsylvania Plaintiff 

a. Gary Reising 

61. Plaintiff Gary Reising (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Chalfont, Pennsylvania. On or around May 28, 2016, Mr. Reising 

purchased a used 2011 BMW 335d from Philly Auto in Philadelphia, Pennsylvania. Mr. Reising 

paid approximately $26,000 for the vehicle and paid a diesel premium of at least $1500.  Mr. 

Reising purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Reising out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500, and based upon other diesel cases expert analysis will show overpayment in excess 

of $5,000. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Reising, so Mr. Reising purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Reising selected and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Reising recalls that before he purchased the vehicle, he 

reviewed advertisements on BMWôs website and representations from BMWôs authorized dealer 

touting the efficiency, fuel economy, and power and performance of the engine. Had BMW or 

Bosch disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 
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pollutants, Mr. Reising would not have purchased the vehicle or would have paid less for it. Mr. 

Reising and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

335d engine compared to what they would have paid for a gas-powered engine, out-of-pocket 

losses by overpaying for the vehicles at the time of purchase, and future attempted repairs, future 

additional fuel costs, decreased performance of the vehicles once a repair to the emissions 

system is made. Neither BMW nor any of its agents, dealers, or other representatives, or Bosch 

informed Mr. Reising or Class members of the existence of the unlawfully high emissions and/or 

defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

20. Tennessee Plaintiff 

a. James Turner 

62. Plaintiff James Turner (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Franklin, Tennessee. On or around December 2011, Mr. Turner purchased 

a new 2011 BMW 335d from Peoria BMW, in Peoria, Illinois.  Mr. Turner paid approximately 

$47,500 for the vehicle and paid a diesel premium of at least $1500. Mr. Turner purchased and 

still owns this vehicle. Unknown to him at the time the vehicle was purchased, the vehicle only 

achieved its promised fuel economy and performance because it was equipped with an emissions 

system that, during normal driving conditions, exceeded the allowed level of pollutants such as 

NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, manufacturing, marketing, 

selling, and leasing the vehicle without proper emission controls has caused Mr. Turner out-of- 

pocket loss in the form of overpayment at the time of purchase of at least $1500, and based upon 

analysis of similar cases overpayment damages will exceed $10,000 at the time of expert 

disclosures. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 
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controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Turner, so Mr. Turner purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA- certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Turner selected and ultimately purchased his vehicle, 

in part, because of the diesel system, as represented through advertisements and representations 

made by BMW. Mr. Turner recalls that before he purchased the vehicle, he reviewed 

advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Turner would not have purchased the vehicle or would have paid less for it. Mr. 

Turner and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

335d engine compared to what they would have paid for a gas-powered engine, out-of-pocket 

losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Turner or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

21. Texas Plaintiffs 

a. Salomon Campos 

63. Plaintiff Salomon Campos (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Harlingen, Texas. On or around March 2015 Mr. Campos purchased a 

certified pre-owned 2012 BMW X5 Diesel from BMW of Corpus Christi, located in Corpus 
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Christi, Texas. Mr. Campos paid approximately $38,000 for the vehicle and paid a diesel 

premium of at least $1500. Mr. Campos purchased and still owns this vehicle. Unknown to him 

at the time the vehicle was purchased, the vehicle only achieved its promised fuel economy and 

performance because it was equipped with an emissions system that, during normal driving 

conditions, exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and 

deceptive conduct in designing, manufacturing, marketing, selling, and leasing the vehicle 

without proper emission controls has caused Mr. Campos out-of-pocket loss in the form of 

overpayment at the time of purchase of at least $1500, and based upon analysis of similar cases 

overpayment damages will exceed $10,000 at the time of expert disclosures. BMW and Bosch 

knew about, or recklessly disregarded, the inadequate emission controls during normal driving 

conditions, but did not disclose such facts or their effects to Mr. Campos so Mr. Campos 

purchased his vehicle on the reasonable but mistaken belief that his vehicle was a ñclean dieselò 

and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was properly EPA-

certified, and would retain all of its promised fuel economy and performance throughout its 

useful life. Mr. Campos selected and ultimately purchased his vehicle, in part, because of the 

diesel system, as represented through advertisements and representations made by BMW. Mr. 

Campos recalls that before he purchased the vehicle, he reviewed representations from the 

dealership touting the efficiency, fuel economy, and power and performance of the engine. Had 

BMW or Bosch disclosed this design or the fact that the vehicle actually emitted unlawfully high 

levels of pollutants, Mr. Campos would not have purchased the vehicle or would have paid less 

for it. Mr. Campos and each Class member has suffered an ascertainable loss as a result of 

BMWôs omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise 

associated with the BMW diesel engine system, including but not limited to a high premium for 
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the BMW X5 Diesel engine compared to what they would have paid for a gas-powered engine, 

out-of- pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor 

any of its agents, dealers, or other representatives, or Bosch informed Mr. Campos or Class 

members of the existence of the unlawfully high emissions and/or defective nature of the diesel 

engine system of the Polluting Vehicles prior to purchase. 

b. Brian Hembling 

64. Plaintiff Brian Hembling (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in San Antonio, Texas. On or around November 25, 2014, Mr. Hembling 

purchased a used 2011 BMW 335d from Bluebonnet Chrysler Dodge Ram in New Braunfels, 

Texas. Mr. Hembling paid approximately $29,000.0 for the vehicle and paid a diesel premium of 

at least $1500. Mr. Hembling purchased and still owns this vehicle. Unknown to him at the time 

the vehicle was purchased, the vehicle only achieved its promised fuel economy and 

performance because it was equipped with an emissions system that, during normal driving 

conditions, exceeded the allowed level of pollutants such as NOx. BMWôs unfair, unlawful, and 

deceptive conduct in designing, manufacturing, marketing, selling, and leasing the vehicle 

without proper emission controls has caused Mr. Hembling out-of-pocket loss in the form of 

overpayment at the time of purchase of at least $1500, and based upon other diesel cases expert 

analysis will show overpayment in excess of $5,000. BMW and Bosch knew about, or recklessly 

disregarded, the inadequate emission controls during normal driving conditions, but did not 

disclose such facts or their effects to Mr. Hembling, so Mr. Hembling purchased his vehicle on 

the reasonable but mistaken belief that his vehicle was a ñclean dieselò and/or a ñlow emission 

diesel,ò complied with U.S. emissions standards, was properly EPA-certified, and would retain 

all of its promised fuel economy and performance throughout its useful life. Mr. Hembling 

selected and ultimately purchased his vehicle, in part, because of the diesel system, as 
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represented through advertisements and representations made by BMW. Mr. Hembling recalls 

that before he purchased the vehicle, he reviewed advertisements on BMWôs website and 

representations from the dealership touting the efficiency, fuel economy, and power and 

performance of the engine. Had BMW or Bosch disclosed this design or the fact that the vehicle 

actually emitted unlawfully high levels of pollutants, Mr. Hembling would not have purchased 

the vehicle or would have paid less for it. Mr. Hembling and each Class member has suffered an 

ascertainable loss as a result of BMWôs omissions and/or misrepresentations and Defendantsô 

operation of a RICO enterprise associated with the BMW diesel engine system, including but not 

limited to a high premium for the BMW 335d engine compared to what they would have paid for 

a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at the time of 

purchase. Neither BMW nor any of its agents, dealers, or other representatives, or Bosch 

informed Mr. Hembling or Class members of the existence of the unlawfully high emissions 

and/or defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

c. Dean Werner 

65. Plaintiff Dean Werner (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Panhandle, Texas. On or around July 28, 2014, Mr. Werner purchased a 

2011 BMW X5 Diesel from Momentum BMW, located in Houston, Texas. Mr. Werner paid 

approximately $32,900 for the vehicle and paid a diesel premium of at least $1500. Mr. Werner 

purchased and still owns this vehicle. Unknown to him at the time the vehicle was purchased, the 

vehicle only achieved its promised fuel economy and performance because it was equipped with 

an emissions system that, during normal driving conditions, exceeded the allowed level of 

pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Werner out-of-pocket loss in the form of overpayment at the time of purchase of at 
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least $1500, and based upon other diesel cases expert analysis will show overpayment in excess 

of $5,000. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Werner so Mr. Werner purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Werner selected  and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Werner recalls that before he purchased the vehicle, he 

reviewed advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Werner would not have purchased the vehicle or would have paid less for it. Mr. 

Werner and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

X5 Diesel engine compared to what they would have paid for a gas-powered engine, out-of- 

pocket losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Werner or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

d. Lukas Wildner  

66. Plaintiff Lukas Wildner (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Palos Hills, Illinois. On or around April 2012, Mr. Wildner purchased a 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 76 of 459 PageID: 2883



 

- 65 - 
010733-11/1053639 V1 

used 2011 BMW 335d from Insurance Auto Auctions Inc. in Austin, Texas. Mr. Wildner paid 

approximately $27,000.00 for the vehicle and paid a diesel premium of at least $1500. Mr. 

Wildner purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Wildner out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500, and based upon other diesel cases expert analysis will show overpayment in excess 

of $5,000. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Wildner, so Mr. Wildner purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Wildner selected and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Wildner recalls that before he purchased the vehicle, he 

reviewed advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Wildner would not have purchased the vehicle or would have paid less for it. Mr. 

Wildner and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 
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with the BMW diesel engine system, including but not limited to a high premium for the BMW 

335d engine compared to what they would have paid for a gas-powered engine, out-of-pocket 

losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Wildner or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

22. Virginia  Plaintiff  

a. Alfredo Arias  

67. Plaintiff Alfredo Arias (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Midlothian, Virginia. On or around May 1, 2015, Mr. Arias 

purchased a certified pre-owned 2012 BMW X5 35d from Richmond BMW in 

Midlothian, Virginia. Mr. Arias paid approximately $38,000.00 for the vehicle and paid a 

diesel premium of at least $1500. Mr. Arias purchased and still owns this vehicle. 

Unknown to him at the time the vehicle was purchased, the vehicle only achieved its 

promised fuel economy and performance because it was equipped with an emissions 

system that, during normal driving conditions, exceeded the allowed level of pollutants, 

such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission 

controls has caused Mr. Arias out-of-pocket loss in the form of overpayment at the time 

of purchase of at least $1500, and based upon analysis of similar cases overpayment damages 

will exceed $10,000 at the time of expert disclosures.  BMW and Bosch knew about, or 

recklessly disregarded, the inadequate emission controls during normal driving 
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conditions, but did not disclose such facts or their effects to Mr. Arias, so Mr. Arias 

purchased his vehicle on the reasonable but mistaken belief that his vehicle was a ñclean 

dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions standards, was 

properly EPA-certified, and would retain all of its promised fuel economy and 

performance throughout its useful life. Mr. Arias selected and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Arias recalls that before he purchased the vehicle, he 

reviewed advertisements on BMWôs website and representations from the dealership 

touting the efficiency, fuel economy, and power and performance of the engine. Had 

BMW or Bosch disclosed this design or the fact that the vehicle actually emitted 

unlawfully high levels of pollutants, Mr. Arias would not have purchased the vehicle or 

would have paid less for it. Mr. Arias and each Class member has suffered an 

ascertainable loss as a result of BMWôs omissions and/or misrepresentations and 

Defendantsô operation of a RICO enterprise associated with the BMW diesel engine 

system, including but not limited to a high premium for the BMW X5 35d engine 

compared to what they would have paid for a gas-powered engine, out-of-pocket losses 

by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Arias or Class members 

of the existence of the unlawfully high emissions and/or defective nature of the diesel 

engine system of the Polluting Vehicles prior to purchase. 

23. Washington Plaintiffs  
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a. Kyle Kern  

68. Plaintiff Kyle Kern (for the purpose of this paragraph, ñPlaintiffò) is an individual 

residing in Bonney Lake, Washington. On or around March 2016, Mr. Kern purchased a certified 

pre-owned 2012 BMW X5 Diesel from Definitive Motors, located in Bellevue, Washington. Mr. 

Kern paid approximately $35,000 for the vehicle and paid a diesel premium of at least $1500. 

Mr. Kern purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Kern out-of-pocket loss in the form of overpayment at the time of purchase of at least 

$1500, and based upon analysis of similar cases overpayment damages will exceed $10,000 at 

the time of expert disclosures. BMW and Bosch knew about, or recklessly disregarded, the 

inadequate emission controls during normal driving conditions, but did not disclose such facts or 

their effects to Mr. Kern so Mr. Kern purchased his vehicle on the reasonable but mistaken belief 

that his vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. 

emissions standards, was properly EPA-certified, and would retain all of its promised fuel 

economy and performance throughout its useful life. Mr. Kern selected and ultimately purchased 

his vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Kern recalls that before he purchased the vehicle, he 

reviewed representations from the dealership touting the efficiency, fuel economy, and power 

and performance of the engine. Had BMW or Bosch disclosed this design or the fact that the 

vehicle actually emitted unlawfully high levels of pollutants, Mr. Kern would not have purchased 

the vehicle or would have paid less for it. Mr. Kern and each Class member has suffered an 
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ascertainable loss as a result of BMWôs omissions and/or misrepresentations and Defendantsô 

operation of a RICO enterprise associated with the BMW diesel engine system, including but not 

limited to a high premium for the BMW X5 Diesel engine compared to what they would have 

paid for a gas-powered engine, out-of-pocket losses by overpaying for the vehicles at the time of 

purchase. Neither BMW nor any of its agents, dealers, or other representatives, or Bosch 

informed Mr. Kern or Class members of the existence of the unlawfully high emissions and/or 

defective nature of the diesel engine system of the Polluting Vehicles prior to purchase. 

b. John Saviano 

69. Plaintiff John Saviano (for the purpose of this paragraph, ñPlaintiffò) is an 

individual residing in Hermon, Maine. On or around June 30, 2016, Mr. Saviano purchased a 

used 2011 BMW 335d from Roy Robinson Chevrolet in Marysville, Washington. Mr. Saviano 

paid approximately $21,685.00 for the vehicle and paid a diesel premium of at least $1500. Mr. 

Saviano purchased and still owns this vehicle. Unknown to him at the time the vehicle was 

purchased, the vehicle only achieved its promised fuel economy and performance because it was 

equipped with an emissions system that, during normal driving conditions, exceeded the allowed 

level of pollutants such as NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, 

manufacturing, marketing, selling, and leasing the vehicle without proper emission controls has 

caused Mr. Saviano out-of-pocket loss in the form of overpayment at the time of purchase of at 

least $1500, and based upon other diesel cases expert analysis will show overpayment in excess 

of $5,000. BMW and Bosch knew about, or recklessly disregarded, the inadequate emission 

controls during normal driving conditions, but did not disclose such facts or their effects to Mr. 

Saviano, so Mr. Saviano purchased his vehicle on the reasonable but mistaken belief that his 

vehicle was a ñclean dieselò and/or a ñlow emission diesel,ò complied with U.S. emissions 

standards, was properly EPA-certified, and would retain all of its promised fuel economy and 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 81 of 459 PageID: 2888



 

- 70 - 
010733-11/1053639 V1 

performance throughout its useful life. Mr. Saviano selected and ultimately purchased his 

vehicle, in part, because of the diesel system, as represented through advertisements and 

representations made by BMW. Mr. Saviano recalls that before he purchased the vehicle, he 

reviewed advertisements on BMWôs website and representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Mr. Saviano would not have purchased the vehicle or would have paid less for it. Mr. 

Saviano and each Class member has suffered an ascertainable loss as a result of BMWôs 

omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise associated 

with the BMW diesel engine system, including but not limited to a high premium for the BMW 

335d engine compared to what they would have paid for a gas-powered engine, out-of-pocket 

losses by overpaying for the vehicles at the time of purchase. Neither BMW nor any of its 

agents, dealers, or other representatives, or Bosch informed Mr. Saviano or Class members of the 

existence of the unlawfully high emissions and/or defective nature of the diesel engine system of 

the Polluting Vehicles prior to purchase. 

24. Wisconsin Plaintiffs 

a. Erica Olson and Eric Stenglein 

70. Plaintiffs Erica Olson and Eric Stenglein (for the purpose of this paragraph, 

ñPlaintiffsò) are individuals residing in DeForest, Wisconsin. On or around August 2013, Ms. 

Olson and Mr. Stenglein jointly leased a 2013 BMW X5 Diesel from Zimbrick BMW, located in 

Madison, Wisconsin. Unknown to Plaintiffs at the time the vehicle was leased, the vehicle only 

achieved its promised fuel economy and performance because it was equipped with an emissions 

system that, during normal driving conditions, exceeded the allowed level of pollutants such as 

NOx. BMWôs unfair, unlawful, and deceptive conduct in designing, manufacturing, marketing, 
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selling, and leasing the vehicle without proper emission controls has caused Plaintiffs out-of- 

pocket loss in the form of overpayment during the time of the lease. BMW and Bosch knew 

about, or recklessly disregarded, the inadequate emission controls during normal driving 

conditions, but did not disclose such facts or their effects to Plaintiffs so Plaintiffs leased the 

vehicle on the reasonable but mistaken belief that the vehicle was a ñclean dieselò and/or a ñlow 

emission diesel,ò complied with U.S. emissions standards, was properly EPA-certified, and 

would retain all of its promised fuel economy and performance throughout its useful life.  

Plaintiffs selected and ultimately leased the vehicle, in part, because of the diesel system, as 

represented through advertisements and representations made by BMW. Plaintiffs recall that 

before they leased the vehicle, they reviewed representations from the dealership touting the 

efficiency, fuel economy, and power and performance of the engine. Had BMW or Bosch 

disclosed this design or the fact that the vehicle actually emitted unlawfully high levels of 

pollutants, Plaintiffs would not have leased the vehicle or would have paid less for it, and based 

upon analysis of similar cases overpayment damages will exceed $10,000 at the time of expert 

disclosures. Plaintiffs and each Class member have suffered an ascertainable loss as a result of 

BMWôs omissions and/or misrepresentations and Defendantsô operation of a RICO enterprise 

associated with the BMW diesel engine system, including but not limited to a high premium for 

the BMW X5 Diesel engine compared to what they would have paid for a gas-powered engine 

and out-of-pocket losses by overpaying for the vehicles at the time of purchase or lease. Neither 

BMW nor any of its agents, dealers, or other representatives, or Bosch informed Plaintiffs or 

Class members of the existence of the unlawfully high emissions and/or defective nature of the 

diesel engine system of the Polluting Vehicles prior to purchase or lease. 
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B. Defendants 

 BMW  North America LLC (ñBMW USAò) 

71. BMW USA is a corporation doing business in all 50 states and the District of 

Columbia, and is organized under the laws of the State of Delaware, with its principal place of 

business in Woodcliff Lake, New Jersey.  

72. At all times relevant to this action, BMW USA manufactured, sold, and warranted 

the Polluting BMW USA Vehicles throughout the United States. BMW USA and BMW AG 

and/or its agents, divisions, or subsidiaries designed, manufactured, and installed the diesel 

engine systems on the Polluting BMW Vehicles. BMW USA also developed and disseminated 

the ownerôs manuals, supplements, warranty booklets, advertisements, and other promotional 

materials relating to the Polluting BMW Vehicles.  BMW USA, with the consent of BMW AG, 

provided these to its authorized dealers for the express purpose of having these dealers pass such 

materials to potential purchasers at the point of sale. BMW USA and BMW AG also created, 

designed, and disseminated information about the quality of the Polluting BMW Vehicles to 

various agents of various publications for the express purpose of having that information reach 

potential consumers.  

 Bayerische Motoren Werke Aktiengessellschaft 

73. Bayerische Motoren Werke Aktiengessellschaft (BMW AG), based in Munich, 

Germany, is the parent company of the BMW Group. BMW AG is a German company with its 

principal place of business at Petuelring 130, 80809 Munich, Germany. The general purpose of 

BMW AG is the development, production and sale of engines, engine-equipped vehicles, related 

accessories and products of the machinery and metal-working industry as well as the rendering 

of services related to the aforementioned items. The BMW Group is sub-divided into the 

Automotive, Motorcycles, Financial Services and Other Entities segments (the latter primarily 
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comprising holding companies and Group financing companies). The BMW Group operates on a 

global scale and is represented in more than 150 countries worldwide. BMW AG supervised the 

manufacturing and advertisements of BMW polluting vehicles in the USA. 

 The Bosch Defendants 

74. From at least 2005 until 2015, Robert Bosch GmbH, Robert Bosch LLC, and 

currently unnamed Bosch employees (together, ñBoschò) were knowing and active participants 

in the creation, development, marketing, and sale of illegal defeat devices specifically designed 

to evade U.S. emissions requirements in vehicles sold solely in the United States and Europe. 

These vehicles include the BMW vehicles in this case and the Dodge Ram 1500 EcoDiesel and 

Jeep Grand Cherokee EcoDiesel, as well as models made by Volkswagen, Audi, Porsche, 

General Motors, and Mercedes.  

75. The following is a list, excluding the Polluting BMW Vehicles in this case, of all 

diesel models in the United States with Bosch-supplied software whose emissions exceed federal 

and California emission standards and whose emissions are beyond what a reasonable consumer 

would expect from vehicles marketed as ñcleanò or ñlow emissionò: 
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76. The Bosch entities participated not just in the development of the defeat device, 

but also in the scheme to prevent U.S. regulators from uncovering the deviceôs true functionality. 

Moreover, each Bosch entitiesô participation was not limited to engineering the defeat device (in 

a collaboration described as unusually close). Rather, Bosch GmbH and Bosch LLC marketed 

ñclean dieselò in the United States and communicated itself or through trade organizations, with 

the public and U.S. regulators about the benefits of ñclean diesel,ò another highly unusual 

activity for a mere supplier. This promotional activity helped create the demand for diesel 

vehicles and the premium sum vehicles commanded. These marketing efforts, taken together 

with evidence of each Bosch entitiesô actual knowledge that its software could be operated as a 
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defeat device and participation in concealing the true functionality of the device from U.S. 

regulators, can be interpreted only one way under U.S. law: each Bosch entity was a knowing 

and active participant in a massive conspiracy with BMW, Volkswagen, Audi, Mercedes, Ford, 

General Motors, and others to defraud U.S. consumers, regulators, and diesel car purchasers or 

lessees. Bosch had a powerful motive in doing so.  With new environmental regulations effective 

in 2009, Bosch saw the enormous potential of a Clean Diesel movement in the United States, and 

needed a tool to motivate as many manufacturers as possible to use Bosch as a supplier.  Bosch 

was hugely successful.  Bosch GmbH and Bosch LLC have enabled approximately two million 

polluting diesel vehicles to be on the road in the United States polluting at levels that exceed 

emissions standards and which use software that manipulate emission controls in a manner not 

expected by a reasonable consumer, and as many as 20 million cars in Europe.  Boschôs 

complicity has contributed to respiratory illness and death. 

77. Robert Bosch GmbH is a German multinational engineering and electronics 

company headquartered in Gerlingen, Germany. Robert Bosch GmbH is the parent company of 

Robert Bosch LLC. Robert Bosch GmbH, directly and/or through its North American subsidiary, 

Robert Bosch LLC, at all material times, designed, manufactured, and supplied elements of the 

defeat device to BMW for use in the Polluting BMW Vehicles. Bosch GmbH is subject to the 

personal jurisdiction of this Court because it has availed itself of the laws of the United States 

through its management and control over Bosch LLC and over the design, development, 

manufacture, distribution, testing, and sale of hundreds of thousands of the defeat devices 

installed in the Polluting BMW Vehicles sold or leased in the United States. Employees of Bosch 

GmbH and Bosch LLC have collaborated in the emissions scheme with BMW in this judicial 

district and have been present in this district. 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 87 of 459 PageID: 2894



 

- 76 - 
010733-11/1053639 V1 

78. Robert Bosch LLC is a Delaware limited liability company with its principal 

place of business located at 38000 Hills Tech Drive, Farmington Hills, Michigan. Robert Bosch 

LLC is a wholly owned subsidiary of Robert Bosch GmbH. Robert Bosch LLC, directly and/or 

in conjunction with its parent Robert Bosch GmbH, at all material times, designed, 

manufactured, and supplied elements of the defeat device to BMW for use in the Polluting BMW 

Vehicles. 

79. Both Bosch GmbH and Bosch LLC (collectively, ñBoschò) operate under the 

umbrella of the Bosch Group, which encompasses some 340 subsidiaries and companies. The 

ñBosch Groupò is divided into four business sectors: Mobility Solutions (formerly Automotive 

Technology), Industrial Technology, Consumer Goods, and Energy and Building Technology. 

The Mobility Solutions sector, which supplies parts to the automotive industry, and its Diesel 

Systems division, which develops, manufacturers and applies diesel systems, are particularly at 

issue here and include the relevant individuals at both Bosch GmbH and Bosch LLC. Boschôs 

sectors and divisions are grouped not by location, but by subject matter. Mobility Solutions 

includes the individuals involved in the RICO enterprise and conspiracy at both Bosch GmbH 

and Bosch LLC. Some individuals worked at both Bosch LLC and Bosch GmbH during the 

course of the RICO conspiracy. The acts of individuals described in this Complaint have been 

associated with Bosch GmbH and Bosch LLC whenever possible. Regardless of whether an 

individual works for Bosch LLC in the United States or Bosch GmbH in Germany, the 

individuals often hold themselves out as working for ñBosch.ò This collective identity is 

captured by Boschôs mission statement: ñWe are Bosch,ò a unifying principle that links each 
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entity and person within the Bosch Group.2 Bosch documents and press releases often refer to the 

source of the document as ñBoschò without identifying any particular Bosch entity. Thus, the 

identity of which Bosch defendant was the author of such documents and press releases cannot 

be ascertained with certainty until Bosch GmbH and Bosch LLC respond to discovery requests in 

this matter. 

80. Bosch holds itself out to the world as one entity: ñthe Bosch Group.ò The Diesel 

Systems division, which developed the EDC-17, is described as part of the Bosch Group. In the 

case of the Mobility Solutions sector, which oversees the Diesel Systems Group, the Bosch 

Group competes with other large automotive suppliers.3 

81. The Bosch publication Bosch in North America represents that ñBosch supplies 

. . . clean-diesel fuel technology for cars and trucks.ò Throughout the document describing its 

North American operations, the company refers to itself as ñBoschò or ñthe Bosch Group.ò4 

82. The Bosch in North America document proclaims that Automotive Technology is 

ñBoschôs largest business sector in North America.ò In this publication, Bosch never describes 

the actions of any separate Bosch legal entity, like Bosch LLC, when describing its business, but 

always holds itself out as ñthe Bosch Group.ò5 

                                                 
2 Bosch 2014 Annual Report, available at http://www.bosch.com/en/

com/bosch_group/bosch_figures/publications/archive/archive-cg12.php. 

3 Boschôs 2016 Annual Report at 23, available at https://assets.bosch.com/

media/global/bosch_group/our_figures/pdf/bosch-annual-report-2016.pdf. 

4 Bosch in North America at 2 (May 2007), available at http://www.bosch.us/

content/language1/downloads/BINA07.pdf. 

5 Id. at 5. 
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83. German authorities are now investigating Bosch GmbH and the role in the 

emissions scandal and are focusing on certain Bosch employees:6 

Three Bosch Managers Targeted as German Diesel Probe 
Expands 

A German probe into whether Robert Bosch GmbH 
helped Volkswagen AG cheat on emissions tests intensified as 
Stuttgart prosecutors said they were focusing on three managers at 
the car-parts maker. 

While Stuttgart prosecutors didnôt identify the employees, the step 
indicates that investigators may have found specific evidence in 
the probe. Previously, prosecutors have said they were looking into 
the role ñunidentifiedò Bosch employees may have played in 
providing software that was used to cheat on emission tests. 

ñWe have opened a probe against all three on suspicions they aided 
fraud in connection to possible manipulation in emissions 
treatments in VW cars,ò Jan Holzner, a spokesman for the agency, 
said in an emailed statement. ñAll of them are managers with the 
highest in middle management.ò 

Bosch, which is also being investigated by the U.S. Department of 
Justice, has been caught up in the VW diesel scandal that emerged 
in 2015 over allegations its employees may have helped rig 
software that helped the carmaker to cheat emission tests. Earlier 
this year, Stuttgart prosecutors opened a similar probe into Boschôs 
role in connection with emission tests of Daimler cars. 

A spokesman for Bosch said that while he canôt comment on 
individual employees, the company ótakes the overall allegations in 
diesel cases seriously and has been cooperating fully from the 
beginning of the probes.ò 

The Stuttgart probe is running parallel to the central criminal 
investigation in Braunschweig, closer to VWôs headquarters. That 
investigation is targeting nearly 40 people on fraud allegations 
related to diesel-emission software, including former VW Chief 
Executive Officer Martin Winterkorn. 

Prosecutorsô interest extends to multiple units in the VW family -- 
including luxury brands Audi and Porsche. In addition, Stuttgart 
prosecutors are also reviewing a third case related to Boschôs 

                                                 
6 Three Bosch Managers Targeted as German Diesel Probe Expands, BLOOMBERG (June 29, 

2007), https://www.bloomberg.com/news/articles/2017-06-29/three-bosch-managers-targeted-as-

german-diesel-probe-expands. 
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cooperation with Fiat Chrysler Automobiles NV on software for 
diesel engines. 

84. As reported by Bloomberg on September 16, 2017, U.S. prosecutors are 

examining Boschôs role in supplying its EDC-17 to manufacturers other than Bosch: 

U.S. prosecutors are investigating whether Germanyôs Robert 

Bosch GmbH, which provided software to Volkswagen AG, 

conspired with the automaker to engineer diesel cars that would 

cheat U.S. emissions testing, according to two people familiar with 

the matter. 

Among the questions the Justice Department is asking in the 

criminal probe, one of them said, is whether automakers in 

addition to VW used Bosch software to skirt environmental 

standards. Bosch, which is also under US. Civil probe and German 

inquiry, is cooperating in investigations and canôt comment on 

them, said spokesman Rene Ziegler. 

The line of inquiry broadens what is already the costliest scandal in 

US. automaking history. Wolfsburg-based VW faces an industry-

record $16.5 billion, and counting, in criminal and civil litigation 

fines after admitting last year that its diesel cars were outfitted with 

a ñdefeat deviceò that lowered emissions to legal levels only when 

it detected the vehicle was being tested. 

More than a half dozen big manufacturers sell diesel-powered 

vehicles in the U.S. The people familiar with the matter declined to 

say whether specific makers are under scrutiny. 

85. Recently, researchers from Rohr-Universität in Bochum, Germany, and 

University of California-San Diego uncovered Boschôs role in connection with the manipulation 

of emission controls in certain Volkswagen and FCA vehicles. The researchers found no 

evidence that Volkswagen and FCA wrote the code that allowed the operation of defeat devices. 

All the code they analyzed was found in documents copyrighted by Robert Bosch GmbH. These 

researchers found that in the ñfunction sheetsò were copyrighted by Robert Bosch GmbH, the 

code to cheat the emissions test was labeled as modifying the ñacoustic conditionò of the engine, 

a label that helped the cheat fly under the radar. Given that BMW vehicles have a Bosch EDC-
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17, as did the cheating Volkswagen, General Motors, Mercedes, Ford, and FCA vehicles, and 

given testing by Plaintiffsô experts described below that reveals defeat devices in BMW vehicles, 

it is plausible to allege that Bosch was a participant in the scheme to hide the true emissions of 

BMW Polluting Vehicles, and supplied a similar ñfunction sheetò to BMW to enable a similar 

emission deception. 

V. FACTUAL ALLEGATIONS  

A. The environmental challenges posed by diesel engines and the U.S. regulatory 

response thereto 

86. The U.S. government, through the EPA, has passed and enforced laws designed to 

protect U.S. citizens from pollution and, in particular, certain chemicals and agents known to 

cause disease in humans. Automobile manufacturers must abide by these laws and must adhere 

to EPA rules and regulations. 

87. The Clean Air Act has strict emissions standards for vehicles, and it requires 

vehicle manufacturers to certify to the EPA that the vehicles sold in the United States meet 

applicable federal emissions standards to control air pollution. Every vehicle sold in the United 

States must be covered by an EPA-issued certificate of conformity. 

88. There is a very good reason that these laws and regulations exist, particularly in 

regards to vehicles with diesel engines: in 2012, the World Health Organization declared diesel 

vehicle emissions to be carcinogenic and about as dangerous as asbestos. 

89. Diesel engines pose a particularly difficult challenge to the environment because 

they have an inherent trade-off between power, fuel efficiency, and NOx emissionsðthe greater 

the power and fuel efficiency, the dirtier and more harmful the emissions. 

90. Instead of using a spark plug to combust highly refined fuel with short 

hydrocarbon chains, as gasoline engines do, diesel engines compress a mist of liquid fuel and air 
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to very high temperatures and pressures, which causes the diesel to spontaneously combust. This 

causes a more powerful compression of the pistons, which produces greater engine torqueði.e., 

more power. 

91. The diesel engine is able to do this both because it operates at a higher 

compression ratio than a gasoline engine and because diesel fuel contains more energy than 

gasoline. 

92. But this greater energy and fuel efficiency comes at a cost: diesel produces dirtier 

and more dangerous emissions. One byproduct of diesel combustion is a combination of nitric 

oxide and nitrogen dioxide, collectively called NOx, compounds that form at high temperature in 

the cylinder during combustion. 

93. NOx pollution contributes to nitrogen dioxide, particulate matter in the air, and 

reacts with sunlight in the atmosphere to form ozone. Exposure to these pollutants has been 

linked with serious health dangers, including asthma attacks and other respiratory illnesses 

serious enough to send people to the hospital. Ozone and particulate matter exposure have been 

associated with premature death due to respiratory-related or cardiovascular-related effects. 

Children, the elderly, and people with pre-existing respiratory illness are at acute risk of health 

effects from these pollutants. As a ground level pollutant, NO2, a common byproduct of NOx 

reduction systems using an oxidation catalyst, is highly toxic in comparison to nitric oxide (NO). 

If overall NOx levels are not sufficiently controlled, then concentrations of NO2 levels at ground 

level can be quite high, where they have adverse acute health effects. 

94. Though more efficient, diesel engines come with their own set of challenges, as 

emissions from diesel engines can include higher levels of NOx and particulate matter (PM) or 

soot than emissions from gasoline engines due to the differences in fuel combustion and how the 
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resulting emissions are treated following combustion. NOx emissions can be reduced through 

exhaust gas recirculation (EGR), whereby exhaust gases are routed back into the intake of the 

engine and mixed with fresh incoming air. Exhaust gas recirculation lowers NOx by reducing the 

available oxygen, increasing the heat capacity of the exhaust gas mixture, and by reducing 

maximum combustion temperatures; however, EGR can also lead to an increase in PM as well. 

NOx and PM emissions can also be reduced through expensive exhaust gas after-treatment 

devices, primarily catalytic converters, which use catalyzed chemical reactions to transform the 

chemical composition of a vehicleôs NOx and PM emissions into harmless inert gases, such as 

nitrogen gas (N2), water (H2O) and carbon dioxide (CO2). 

95. Diesel engines thus operate according to this trade-off between price, NOx, and 

PM; and for the EPA to designate a diesel car as a ñcleanò vehicle, it must produce both low PM 

and low NOx. In 2000, the EPA announced stricter emissions standards requiring all diesel 

models starting in 2007 to produce drastically less NOx and PM than years prior. Before 

introducing affected vehicles into the U.S. stream of commerce (or causing the same), BMW was 

required to first apply for, and obtain, an EPA-administered certificate of conformity (COC) 

certifying that the vehicle comported with the emissions standards for pollutants enumerated in 

40 C.F.R. §§ 86.1811-04, 86.1811-09, and 86.1811-10. The Clean Air Act expressly prohibits 

automakers, like BMW, from introducing a new vehicle into the stream of commerce without a 

valid COC from the EPA. Moreover, vehicles must be accurately described in the COC 

application ñin all material respectsò to be deemed covered by a valid COC. Californiaôs 

emission standards are even more stringent than those of the EPA. The California Air Resources 

Board (CARB), the State of Californiaôs regulator, requires a similar application from 
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automakers to obtain an Executive Order confirming compliance with Californiaôs emission 

regulations before allowing the vehicle onto Californiaôs roads. 

96. The United States has two sets of parallel standards that affect fuel economy: (1) 

the corporate average fuel economy (CAFE) standards adopted by the National Highway Traffic 

Safety Administration (NHTSA), an agency within the Department of Transportation (DOT); 

and (2) greenhouse gas (GHG) emissions standards adopted by the EPA. The first CAFE 

standards were adopted in the 1970s in response to the Arab oil embargo. The first GHG 

emission standards became effective in model year 2012. 

97. The Energy Policy Conservation Act of 1975 established the first CAFE standards 

for light-duty vehicles. Separate sets of standards were adopted for cars and for light trucks. For 

cars, the standards aimed to double the average fuel economy from 13.6 miles per gallon (mpg) 

in 1974 to 27.5 mpg by 1985. Vehicle manufacturers almost met this target, reaching 27.0 mpg 

by 1985. While the CAFE program remained in force for a number of years, its fuel economy 

target for cars stagnated at 27.5 mpg through 2010. 

98. In 2007, the stage was set for more progressive fuel economy and GHG emission 

regulations. The Energy Independence and Security Act (EISA) of 2007 mandated a 40% 

increase in fuel economy by 2020. Tougher fuel economy standards were to be set starting with 

model year 2011, until the standards achieve a combined average fuel economy of 35 mpg for 

model year 2020.  

99. In April 2010, NHTSA and EPA finalized new, harmonized CAFE and GHG 

emission rules for model year 2012ï2016 light-duty vehicles. These rules have been designed to 

result in an average CAFE fuel economy of 34.1 mpg (6.9 L/100 km) and CO2 emissions of 250 

mg/mile in model year 2016 vehicles. 
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100. These new model year 2011 rules presented manufacturing with obstacles and 

opportunity. The opportunity was capturing new markets by promoting technology that complied 

with new emission regulations. Manufacturers adopted several strategies, including the 

introduction of electric and diesel models. 

 Both the X5 and 335d share a common diesel engine and were promoted by BMW 

as providing a better emissions footprint and fuel economy. 

101. To meet the EPA emissions requirements applicable to model year 2011 vehicles, 

BMW introduced a diesel X5 and 335D in 2009, an in-line 6-cylinder, 3.0-liter engine with an 

internal designation code ñM57.ò 

102. BMW announced the introduction of these vehicles with fanfare, claiming the 

vehicles would meet the ñstrict exhaust emissions requirements of the North American 

automobile marketò and would have ñexemplary fuel economyò: 

BMW X5 xDrive35d and BMW 335d to Make US Debut 
Woodcliff Lake, N.J. ï 01/02/2008 

 

BMW Advanced Diesel with BluePerformance 

Entering a new era in the companyôs mission to deliver ultimate 

driving machines that combine superior performance with 

exemplary fuel economy, the BMW Group will debut two vehicle 

models equipped with the BMW Advanced Diesel with 

BluePerformance at the 2008 North American International Auto 

Show (NAIAS) in Detroit ï the X5 xDrive35d and the 335d. 

Successfully meeting the strict exhaust emissions requirements of 

the North American automobile market, BMW Advanced Diesel ï 

slated to hit US roadways in late 2008 ï will be available in all 50 

states. The wide availability of these vehicles marks a significant 

milestone in the BMW EfficientDynamics strategy, which seeks to 

offer customers in automobile markets around the world maximum 

driving pleasure with minimum fuel consumption and emissions. 

BMW Advanced Diesel technology is being introduced into the 

US market in the form of the 3.0-liter inline-six featuring Variable 

Twin Turbo Technology ï an engine widely acknowledged as the 

unchallenged benchmark for sporting performance, motoring 
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refinement and superior efficiency in other markets around the 

world. At the 2008 NAIAS, BMW is presenting this 265-hp high 

performance diesel engine in both the BMW X5 xDrive35d and the 

BMW 335d. To ensure full compliance with the demanding 

emission standards in California and other US states, BMW uses 

SCR technology to reduce nitric oxides (NOX), enabling 

nationwide introduction of BMW Advanced Diesel with 

BluePerformance as a 50-state model (BIN5). 

Leading the way: 

BMW diesel competence for the US. 

The history of BMW diesel engines began in 1983 when the BMW 

524td was introduced as the fastest diesel in the world. From that 

starting point, BMW has spent 25 years continuously developing 

diesel technology. Todayôs BMW Diesels are characterized by 

dramatically improved power and performance, fuel consumption 

and emissions levels ï reflecting the principle of BMW 

EfficientDynamics in every respect. 

Through their superior motoring refinement alone, BMW diesel 

engines have helped to significantly eliminate any reservations 

regarding the acoustic properties of a diesel engine. Indeed, great 

demand for BMW diesel engines has helped BMW achieve 

increased market share not just in Europe, but in regions across the 

world. Today no less than 67 percent of all new BMWs delivered 

to customers in Europe are powered by a diesel engine. 

While diesel engines of today represent an impressive standard for 

fuel efficiency and emissions on the whole, BMW Advanced 

Diesel engines take this a step further, setting the standard for 

torque and pulling power that could never be achieved by a similar 

displacement gasoline engine ï while consuming 25 percent less 

fuel on average than an equally powerful gasoline engine. 

103. BMW in its announcement touted its SCR catalyst with ñAdBlue injection,ò a 

technology BMW claimed allowed a reduction of NOx into ñenvironmentally compatible 

nitrogen and vaporò: 

Most advanced exhaust gas management: SCR catalyst with 

AdBlue injection. 

To optimize emission management, Advanced Diesel with 

BluePerformance incorporates an oxidation catalyst placed just 

downstream of the exhaust manifold, a diesel particulates filter 
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housed in the same unit and an SCR catalyst with the urea 

injection. In addition to filtering out even the smallest particles 

from the flow of exhaust gases, this combination ensures effective 

reduction of nitric oxides (NOX) by way of a chemical reaction 

within the exhaust system initiated by the injection of a small dose 

of urea referred to as AdBlue. The ammonia (NH3) generated in 

this process within the SCR catalyst subsequently converts the 

nitric oxides (NO and, respectively, NO2) in the exhaust gas into 

environmentally compatible nitrogen (N2) and vapor (H2O). 

104. Both the X5 and 335d shared the use of a two-tank system to allegedly control 

dosing and ultimately emissions: 

To introduce AdBlue technology into the car, BMW has developed 

a two-tank system ensuring convenient use of this new technology 

with all the benefits and ease required by the customer. The 

amount of AdBlue required in each case is injected from the active 

tank (approximately 1.6 gallons in volume) by means of a dosage 

pump. And since the urea solution would freeze at a temperature of 

12.2oF, this active tank, as well as the dosage pipes, are heated. 

The active tank is connected to a second reservoir, referred to as 

the passive tank. With its additional capacity of approximately 4.5 

gallons, this passive tank offers a plentiful supply of the urea 

solution. The average range provided with this supply capacity is 

indeed sufficient to have the tank system replenished only when 

the driver needs to change the engine oil. Hence, the large amount 

of AdBlue stored in the reservoir enables the customer to enjoy 

continuous driving, without having to change his/her service 

intervals. The driver therefore benefits from the advantages of this 

environmentally friendly emission technology throughout the 

entire running life of the car, without any additional service or 

visits to the workshop. Since all BMWs sold in the US benefit 

from The BMW Maintenance Program, the refilling of the AdBlue 

tanks will be a no-charge service for 4 years or 50,000 miles. 

AdBlue from the active tank is delivered to the dosing valve and 

atomize into the exhaust system. Consistent distribution of AdBlue 

within the flow of exhaust is ensured by the SCR mixer. The 

ammonia generated in the hot exhaust flow subsequently acts as a 

reduction agent in the SCR catalyst and converts environmentally 

harmful nitric oxides into nitrogen and water vapor in a process 

referred to as a selective catalytic reaction (SCR). This process 

gives the special SCR catalyst its name. 
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The control of the SCR system is masterminded by BMWôs 

powerful engine management computer. A nitric oxide sensor 

downstream of the SCR catalyst provides feedback on the 

concentration of NOX in the exhaust emissions. 

105. In the above quoted announcement, BMW called out the fact that its two-tank 

system allowed the driver to change the urea only when an engine oil change is needed. As 

discussed below, this is true only because as part of its deceptive conduct, BMW and Bosch 

programmed the use of less urea to allow for greater emissions outside test conditions. 

106. The critical emission control components in the BMW engines are as follows: 

 
 Injection timing and in -cylinder controls  

107. Fuel is metered into the engine during the power stroke using an injector with an 

electronic controller. Fuel can be delivered either before the piston reaches the top of its stroke 

(top dead center, or ñTDCò), which is called ñadvanced timingò at the top of the stroke, or after 

TDC, which is called ñretarded timing.ò Furthermore, fuel delivered to the cylinder is often 

delivered in distinct pulses rather than a single pulse, with the goal being to reduce emissions and 
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improve efficiency. Generally speaking, advanced timing will increase NOx emissions and 

reduce particulate matter (PM) emissions (but improve fuel economy), while retarded timing will 

reduce NOx emissions and increase PM emissions. In-cylinder controls like injection timing play 

a critical role in the overall NOx emissions performance of the engine, as the emissions coming 

out of the cylinder must be low enough that the other emission control systems arenôt pushed 

beyond their technical limits. If engine-out emissions of NOx are too high, the EGR and SCR 

systems may not be able to reduce NOx sufficiently to meet the standard. 

108. The fuel system is also capable of injecting fuel very late in the combustion cycle, 

up to 140 degrees after engine top dead center. This late cycle fuel injection allows fuel to leave 

the cylinder unburned so it can react over the DOC to provide hot exhaust for the purpose of 

regenerating the DPF. 

 EGR ï Exhaust Gas Recirculation 

109. Exhaust gas recirculation is used to reduce NOx emissions by introducing part of 

the exhaust exiting the engine back into the engine intake. Since oxides of nitrogen form in 

oxygen rich, high temperature environments, introducing exhaust gases back into the intake air 

charge reduces the amount of these compounds that form primarily by reducing the oxygen 

concentration and increasing the overall heat capacity of the combustion gas mixture. EGR 

results in lower peak temperatures during combustion and, in turn, lower NOx concentrations. 

Exhaust gas recirculation is not a new technology and has been regularly used on diesel and 

gasoline engines for many years. Generally, the higher the EGR rate the greater the reduction in 

NOx emissions, though PM emissions are also generally increased, which causes the DPF to ñfill 

upò more frequently and complicates the overall emission control strategy. 

110. The M57 engine employs both high and low pressure EGR strategies for the X5, 

pictured below. In high pressure EGR, exhaust from the manifold is routed through an EGR 
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cooler and into the intake manifold. High pressure EGR rate is controlled by an EGR valve 

downstream of the cooler. Similarly, low pressure EGR is routed from the exit of the DPF 

through a cooler, and into the suction side of the turbo-charger. Low pressure EGR rate is also 

controlled by an EGR valve. The 335d does not use low pressure EGR because of its lower 

weight. 

 

 DOC ï Diesel Oxidation Catalyst 

111. The diesel oxidation catalyst converts hydrocarbons and carbon monoxide into 

water and carbon dioxide through an oxidization reaction. The DOC also converts nitric oxide to 

nitrogen dioxide to generate favorable conditions for the reduction of NOx in the SCR system 

downstream of the DOC. The nitrogen dioxide generated by the DOC is also critical for proper 

function of the DPF, as nitrogen dioxide is used to remove captured PM from the DPF in a 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 101 of 459 PageID: 2908



 

- 90 - 
010733-11/1053639 V1 

process called passive regeneration. If insufficient nitrogen dioxide is available for passive 

regeneration, the engine may be forced to perform an active regeneration, a process that 

negatively impacts fuel economy and performance. Higher nitrogen dioxide levels are also 

important in the SCR system for higher SCR conversion rate. 

112. Also, the DOC is used to oxidize late cycle injected fuel in order to provide heat 

to assist in active DPF regeneration.  

 DPF ï Diesel Particulate Filter 

113. After exiting the DOC, the exhaust travels through the diesel particulate filter 

(DPF), where particulate matter (soot) is trapped and stored. The captured material is cleaned 

through a process known as regeneration, which is divided into two strategies. First, passive 

regeneration occurs any time the vehicle is being operated, provided nitrogen dioxide 

concentrations are relatively high and the exhaust gas temperature is high enough. If those two 

conditions are met, nitrogen dioxide (NO2) will react with captured PM and oxidize it to CO2, 

thus cleaning out the DPF. It is a continuously occurring process, meaning that it occurs any time 

the conditions are met under normal operation, but the rate of regeneration is limited by the 

exhaust temperature and the concentration of NO2. Ideal DPF operation relies almost entirely on 

passive regeneration. Very low NO2 concentrations or very low exhaust temperatures can 

prevent passive regeneration from occurring. Second, active regeneration occurs only when the 

engine senses that the DPF needs to be cleaned as the DPF is approaching maximum capacity 

and generating too much exhaust backpressure (usually as a result of insufficient passive 

regeneration). During this process, the primary injection timing is retarded, which causes higher 

temperature exhaust to leave the cylinder. These higher temperatures then pre-heat the DOC such 

that the late cycle fuel will react and generate sufficient heat for regeneration, approximately 

600°C. This process creates very high temperatures that allow captured PM to oxidize in the 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 102 of 459 PageID: 2909



 

- 91 - 
010733-11/1053639 V1 

DPF without the use a catalyst or NO2, thus ñcleaning outò the DPF. This process is called 

ñactive regeneration.ò Active regeneration dramatically reduces fuel economy since fuel is being 

used for purposes other than moving the vehicle. For this reason, it is generally desirable to 

reduce the need for active regeneration and create conditions that are favorable for passive 

regeneration. Higher exhaust temperatures are also detrimental to the SCR catalyst as they can 

cause hydrothermal degradation of the catalyst over time. Thus, it is desirable to have relatively 

high NO2 (and, as a result, high NOx) concentrations entering the DPF to maximize the amount 

of passive regeneration.  

 DEF Injector 

114. Diesel exhaust fluid (DEF) is an integral part of the SCR system, as it provides 

the necessary reactant to allow the SCR system to reduce NOx. DEF is injected upstream of the 

SCR. DEF is composed of 32.5% urea, its active ingredient, distilled water, and a very small 

amount of additives. DEF is required for the selective catalytic reduction process to occur. The 

heat of the exhaust and reactions on the SCR catalyst convert the DEF into ammonia, which in 

turn reacts with NOx in the SCR system. Generally speaking, within the design limits of the SCR 

system, higher DEF injection rates lead to larger reductions in NOx over the SCR system. 

 SCR ï Selective Catalytic Reduction 

115. Once DEF is added to the exhaust, it travels through the selective catalytic 

reduction catalyst. Here, oxides of nitrogen (NOx) are converted to nitrogen gas (N2) and water 

(H2O) by means of a reduction reaction. The SCR system significantly reduces NOx emissions 

which allows for more freedom in the calibration of the engine. The drawback of SCR is its 

increased complexity and the need to carry and replenish the DEF.  

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 103 of 459 PageID: 2910



 

- 92 - 
010733-11/1053639 V1 

 U.S. NOx Emissions Standards 

116. The purpose of the Clean Air Act and its implementing regulations was-to protect 

human health and the environment by, among other things, reducing emissions of pollutants 

from new motor vehicles, including nitrogen oxides (ñNOxò), 

117. The Clean Air Act requires the U.S. Environmental Protection Agency (ñEPAò) 

to promulgate emissions standards for new motor vehicles. The EPA established standards and 

test procedures for light-duty motor vehicles sold in the United States, including emission 

standards for NOx. 

118. The Clean Air Act prohibits manufacturers of new motor vehicles from selling, 

offering for sale, introducing or delivering for introduction into U.S. commerce, or importing (or 

causing the foregoing with respect to) any new motor vehicle unless the vehicle complied with 

U.S. emissions standards, including NOx emissions standards, and was issued an. EPA 

certificate of conformity. 

119. To obtain a certificate of conformity, a manufacturer is required to submit an 

application to the EPA for each model year and for each test group of vehicles that it intended to 

sell in the United States. The application is required to be in writing, to be signed by an 

authorized representative of the manufacturer, and to include, among other things, the results of 

testing done pursuant to the published Federal Test Procedures that measure NOx emissions, and 

a description of the engine, emissions control system, and fuel system components, including a 

detailed description of each Auxiliary Emission Control Device (ñAECDò) to be installed on the 

vehicle. 

120. The EPA will not certify motor vehicles equipped with defeat devices. 

Manufacturers could not sell motor vehicles in the United States without a certificate of 

conformity from the EPA. 
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121. CARB (together with the EPA, ñU.S. regulatorsò) issued its own certificates, 

called executive orders, for the sale of motor vehicles in the State of California. To obtain such a 

certificate, the manufacturer is required to satisfy the standards set forth by the State of 

California, which were equal to or more stringent than those of the EPA. 

122. As part of the application for a certification process, manufacturers often worked 

in parallel with the EPA and CARB. To obtain a certificate of conformity from the EPA, 

manufacturers are required to demonstrate that the light-duty vehicles were equipped with an on-

board diagnostic (ñOBDò) system capable of monitoring all emissions-related systems or 

components. 

123. Manufacturers could demonstrate compliance with California OBD standards in 

order to meet federal requirements. CARB reviews applications from manufacturers, including 

BMW, to determine whether their OBD systems were in compliance with California OBD 

standards, and CARBôs conclusion would be included in the application the manufacturer 

submitted to the EPA. 

124. In 1998, the United States established new federal emissions standards that would 

be implemented in separate steps, or Tiers. Tier II emissions standards, including for NOx 

emissions, were significantly stricter than Tier I. For light-duty vehicles, the regulations required 

manufacturers to begin to phase in compliance with the new, stricter NOx emissions standards in 

2004 and required manufacturers to fully comply with the stricter standards for model year 2007.  

These strict U.S. NOx emissions standards were applicable specifically to vehicles in the United 

States. 

 Test Cycles 

125. An emissions test cycle defines a protocol that enables repeatable and comparable 

measurements of exhaust emissions to evaluate compliance. The protocol specifies all conditions 
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under which the engine is tested, including lab temperature and vehicle conditions. Most 

importantly, the test cycle defines the vehicle speed over time that is used to simulate a typical 

driving scenario. An example of a driving cycle is shown in Figure A. This graph represents the 

FTP-75 (Federal Test Procedure) cycle that has been created by the EPA and is used for emission 

certification and fuel economy testing of passenger vehicles in the United States. The cycle 

simulates an urban route with frequent stops, combined with both a cold- and a hot-start transient 

phase. The cycle lasts 1,877 seconds (about 31 minutes) and covers a distance of 11.04 miles 

(17.77 km) at an average speed of 21.2 mph (34.12 km/h). 

Figure A 

 

126. To assess conformance, these tests are carried out on a chassis dynamometer, a 

fixture that holds a car in place while allowing its driven wheels to turn with varying resistance 

meant to simulate the actual load on the engine during on-road driving. Emissions are measured 

during the test and compared to an emissions standard that defines the maximum pollutant levels 

that can be released during such a test. In the United States, emissions standards are managed on 

a national level by the EPA. In addition, California has its own emissions standards that are 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 106 of 459 PageID: 2913



 

- 95 - 
010733-11/1053639 V1 

defined and enforced by CARB. California standards are also adopted by a number of other 

states (ñSection 177ò states).7 Together with California, these states cover a significant fraction 

of the U.S. market, making them a de facto second national standard. 

127. The FTP-75 is the primary dynamometer cycle used to certify light- and medium-

duty passenger cars/trucks. This cycle is primarily a dynamic cycle, with rapid changes in speed 

and acceleration meant to reflect city driving along with some steadier higher speed sections 

meant to account for some highway driving.  

128. One critically important thing to understand about the FTP-75 is that itôs a ñcold 

startò cycle. That means the vehicle starts the cycle with the engine having been off for at least 

eight hours and in a completely cold state. The ñcold startò portion of the test is challenging for 

diesel engines like the BMW engine employing SCR because catalysts meant to control 

emissions are not yet at temperatures where they work (i.e., above their ñlight-offò temperature). 

The FTP-75 also includes a ñhot startò phase, which has similar issues resulting from cool down 

of catalysts before this phase begins. 

 BMW  promoted the X5 and 355d vehicles as clean and environmentally friendly 

because BMW knew the environment and fuel economy are material to a reasonable 

consumer of a diesel car. 

129. BMW understood that a diesel vehicleôs pollution footprint and fuel economy are 

factors in a reasonable consumerôs decision to purchase a diesel vehicle. The only advantage of a 

diesel versus gas car is a better pollution footprint and improved fuel economy. Thus, BMW, in 

press releases, ownerôs manuals, and brochures that it intended to reach the eyes of consumers, 

promoted the X5 and 335d engine as delivering reduced NOx or having ñreduced NOx 

                                                 
7 Those states are: Connecticut, Maine, Maryland, Massachusetts, New Jersey, New Mexico, 

New York, Oregon, Pennsylvania, Rhode Island, Vermont, Washington, Delaware, Georgia, and 

North Carolina. 
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emissions,ò or as a ñclean vehicle.ò These promotional materials were distributed to BMW 

dealers for distribution to prospective buyers or were disseminated directly to potential 

consumers. 

130. BMW also understood that fuel economy was material to the average consumer 

and was a material feature for prospective diesel buyers because of claims that diesels obtain 

better mileage than gas cars.  

131. In 2009, BMW announced the introduction of the BMW ñAdvanced Diesel 

Modelsò for the United States that included the 335d model and the X5 xDrive35d model. 

According to a 2009 BMW press release, the models would be ñ50 state emission compliantò: 

BMW Group Diesel in the U.S. 

Technology and Market situation 

In 2009, the BMW Group presented more proof of its 

EfficientDynamics engineering philosophy with the introduction of 

two BMW Advanced Diesel models for the U.S. The 335d and the 

X5 xDrive35d models feature a 50 state emission complaint 

version of BMWôs award winning sequential-turbo 3.0 liter diesel 

engine. This is the first performance-oriented Advanced Diesel 

engine in BMWôs North American model line and is the basis for 

the most fuel efficient internal-combustion vehicle BMW has ever 

sold in the United States. 

132. According to the BMW release, the ñAdvanced Diesels vehicles BluePerformance 

Technologyò allowed for dramatically ñimproved fuel performance,ò ñfuel consumption,ò and 

improved ñemissions levelsò: 

Leading the way: 

BMW diesel competence for the US 

Todayôs BMW Diesels are characterized by dramatically improved 

power and performance; fuel consumption and emissions levels ï 

reflecting the principle of BMW EfficientDynamics in every 

respect. 

Through their refinement alone, BMW diesel engines have helped 

to significantly eliminate reservations regarding the acoustic 
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properties of a diesel engine. In fact, great demand for BMW 

diesel engines has helped BMW achieve increased market share 

not just in Europe, but in regions all around the world. In 2009 no 

less than 63 percent of all new BMWs delivered to customers in 

Europe are powered by a diesel engine.  

BMW Advanced Diesel engines take this a step further, setting the 

standard for torque and pulling power that could never be achieved 

by a similar displacement gasoline engine ï while consuming 25 

percent less fuel on average than an equally powerful gasoline 

engine. 

133. BMW also claimed its technology allowed for ñminimum emissionsò with an 

ñenvironmentally compatibleò byproduct: 

New generation of diesel technology: 

Maximum responsiveness, minimum emissions. 

Maximum power, outstanding efficiency: The first BMW 

Advanced Diesel with BluePerformance is particularly well-suited 

to combine the driving dynamics and refinement of a premium 

automobile with the most current and demanding standards for 

preserving resources and reducing emissions. Featuring 

exceptional power and torque, the 3.0 liter inline-six diesel is one 

of the most fuel-efficient engines in its class. (emphasis added.) 

Most advanced exhaust gas management: 

Selective Catalytic Reduction. 

To optimize emission management, Advanced Diesel with 

BluePerformance incorporates an oxidation catalyst placed just 

downstream of the exhaust manifold with a diesel particulate filter 

housed in the same unit and a Selective Catalytic Reduction 

catalyst with urea injection. In addition to filtering out even the 

smallest particles from the flow of exhaust gases, this combination 

ensures effective reduction of nitric oxides (NOX) by way of a 

chemical reaction within the exhaust system initiated by the 

injection of a small dose of urea referred to as Diesel Exhaust 

Fluid. The ammonia (NH3) generated in this process within the 

SCR catalyst subsequently converts the nitric oxides (NO and, 

respectively, NO2) in the exhaust gas into environmentally 

compatible nitrogen (N2) and water vapor (H2O).  (emphasis 

added.) 
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134. In sales literature directed to consumers through BMW dealers, BMW 

emphasized the emissions compliance and emissions characteristics of its diesel vehicles. 

BMWôs promises regarding the emissions performance of BMW diesels is BMWôs 

acknowledgement that low emissions are material to a reasonable consumer of a diesel car. 

135. Thus, for example, in the brochure for the 2010 X5, BMW promised that the X5 

meets ñemissions requirements in all statesò and provided more ñdriving pleasure and less 

emissionsò: 
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136. In the brochure for the 2011 BMW X5, recognizing the materiality of the 

emissions issue, the cover page promises ñLess emissionsò: 
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137. A reasonable consumer would believe that ñless emissionsò means less than a 

comparable gas BMW. 

138. And BMW promised that its ñAdvanced Dieselò was ñcleaner, quicker and far 

more efficient that previous generation diesels.ò ñItôs diesel reinvented.ò 
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139. In its brochures BMW further promised that its diesel was ñEnvironmentally 

Friendlyò such that it turned ñnitric oxides in the exhaust gas into environmentally compatible 

nitrogen and water vapor,ò and that it met emissions requirements in all states. 
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140. Continuing on the theme of decreased emissions with better fuel economy BMW 

brochures stated: 
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141. The 2012 brochure on its cover page also promised ñless emissionsò which is a 

reference to a comparable BMW gas vehicle: 
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142. Again, BMW promised less emissions: 
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143. BMW understood the environment was important to consumers and stressed its 

commitment to sustainability and a goal of ñemissions free mobilityò: 
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144. In brochures for 2013 and later, BMW promised its emissions system reduced 

NOx to environmentally compatible nitrogen and water vapor and met emissions standards in all 

50 states: 
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145. BMW promised in its 2013 brochure that its engines helped protect the 

environment with ñdecreased fuel consumption and emissionsò: 
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146. The same types of representations were on the 2014 brochure showing BMWôs 

belief that environment, emissions, and fuel economy were material to consumers: 
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147. BMW also offered a diesel option in its 3 Series Sedan, called the 335d. BMW 

promised that its ñAdvanced Diesel with BluePerformanceò met the ñemissions standards of all 

50 statesò: 8  

                                                 
8 2009 Brochure. 
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148. Like the X5, BMW knew that prospective buyers of the 335d were interested in 

environmental and emissions issues, hence, the 2011 3 Series brochure on its cover focused on 

ñLess emissionsò: 
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149. BMW again promised that its 335d met emissions requirements in all states: 
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150. BMW proclaimed its diesels ñhave never been cleaner,ò comparing its new 

engines to those that ñleft a trail of toxic pollutionò: 

 

151. BMW promised efficiency and low emissions: 
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 The BMW emission deception = emission manipulation in real world driving 

conditions. 

1. Accuracy of PEMS Testing 

152. The vehicles were tested over a variety of conditions using a portable emission 

measurement system (PEMS). As explained below, PEMS is essentially a ñportable laboratoryò 

that allows measurement of emissions outside of a laboratory setting used for certification 

testing. 

153. PEMS is a collection of measurement devices that has been used since the 1990s 

to measure real-world vehicle emissions performance outside of a laboratory. PEMS measures 

oxides of nitrogen, total hydrocarbon, methane, carbon monoxide, and carbon dioxide as well as 

particulate matter (PM) emissions during on-road driving of light and heavy-duty vehicles. 

154. PEMS systems are highly accurate when compared to chassis dynamometer-based 

tests used for vehicle emissions certification. In fact, their accuracy is such that they are currently 

integrated into the European vehicle emission certification process to test RDE (real driving 

emissions). Both EPA and CARB employ PEMS as part of the heavy duty in-use compliance 

program to measure emissions against the not to exceed (NTE) standards, where procedures have 

been codified in the code of federal regulations. Furthermore, both CARB and EPA make wide 

use of PEMS to evaluate vehicles for the presence of defeat devices. One such study, published 

by the Center for Alternative Fuels Engines and Emissions (CAFEE) in collaboration with 

CARB, made heavy use of PEMS to discover the presence of defeat devices in Volkswagen 

diesels.9 

                                                 
9 Thompson, Gregory J., et. al. ñIn-Use Emissions Testing of Light-Duty Diesel Vehicles in 

the United States,ò CAFEE publication, May 15, 2014. 
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155. PEMS has been used since the 1990s to measure real-world vehicle emissions 

performance. These systems are manufactured by highly respected and well-established 

emissions measurement equipment suppliers like AVL, Horiba, and Sensors Incorporated. All 

three of these companies are leading suppliers of emissions measurement systems used for 

vehicle and engine certification, and they bring their experience in conventional emissions 

analyzers to bear in designing PEMS. Conventional gas analysis systems are very large and 

complex. Since the years when chassis dynamometer testing was originally introduced, advances 

in analyzer technologies over the past three decades have allowed for the miniaturization of 

conventional laboratory analyzers, yielding major size and weight reductions. The introduction 

of powerful laptop computers capable of controlling and capturing data from these systems was 

also essential their introduction. These technological advances made it possible for high-

accuracy emissions analyzers to be deployed on vehicles while driving on the road outside of the 

laboratory setting. 

156. Conventional emissions testing used for certification of vehicles is performed on a 

chassis dynamometer. As mentioned above, the dynamometer is a ñtreadmillò for the driven 

wheels of a vehicle. The driven wheels are placed on rollers attached to an electric motor capable 

of simulating the forces on the vehicle during real-world driving on the road (in certain instances, 

flywheels may also be used to simulate vehicle inertia). The chassis dynamometer simulates 

inertial forces (i.e., the resistance to acceleration or deceleration from the vehicleôs weight), 

static friction, rolling resistance, and aerodynamic drag. When properly calibrated, the chassis 

dynamometer will simulate real-world driving with a high degree of accuracy. A ñcoastdownò 

procedure is used to verify that rolling resistance and drag are accurately simulated. However, 

the inertial load simulation requires very rapid and precise response from the electric motor for 
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high accuracy. Slow responding systems can under-load the vehicle during acceleration. By 

contrast, real-world inertial forces on the vehicle are inherent in PEMS testing since this testing 

is conducted on the road in normal driving.  

157. The analyzers used to measure gaseous emissions in the chassis dynamometer 

setting are accurate to within 1% of the full measurement scale. These analyzers are calibrated 

before and after each emissions test to ensure they deliver a high level of accuracy and that the 

calibration does not appreciably change (or drift) during the emissions test. Furthermore, 

analyzers undergo monthly 10-point calibrations to ensure their response is accurate throughout 

the measurement range of each analyzer. These measurements are supplemented with high 

precision measurement of ambient temperature and relative humidity. NOx is adjusted for those 

values. 

158. PEMS analyzers are subject to the same requirements. In fact, analyzers used by 

Plaintiffsô experts have an accuracy of 0.3% of full scale, well within the 1% requirement used 

for chassis dynamometer analyzers. These analyzers are also subject to the same monthly 10-

point calibration to ensure accuracy throughout the measurement range. The analyzers are also 

calibrated before and after each test to ensure they are both accurate and free of excessive drift. 

Drift has been shown to be far less than 1% even after several hours of testing. PEMS also 

employs high accuracy temperature and relative humidity measurements to adjust NOx. 

159. Put simply, the analyzers used in chassis dynamometer testing and PEMS testing 

have virtually identical levels of accuracy and are subject to the same strict requirements for 

calibration and drift. 

160. Notably, because PEMS testing is designed for and is conducted on the road in 

actual driving, it is potentially more accurate than chassis dynamometer testing in certain 
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respects. The chassis dynamometer simulates inertial forces (i.e., the resistance to acceleration or 

deceleration from the vehicleôs weight), static friction, rolling resistance, and aerodynamic drag. 

When properly calibrated, the chassis dynamometer will simulate real-world driving with a high 

degree of accuracy. A ñcoastdownò procedure is used to verify that rolling resistance and drag 

are accurately simulated. However, the inertial load simulation requires very rapid and precise 

responses from the electric motor for high accuracy. Slow responding systems can under-load the 

vehicle during acceleration. By contrast, real-world inertial forces on the vehicle are inherent in 

PEMS testing since this testing is conducted on the road in normal driving. 

161. One primary difference between PEMS and chassis dynamometer emissions 

testing is that the latter mixes the raw exhaust with ambient air in a dilution tunnel to simulate 

the effects of vehicle exhaust mixing with ambient air immediately after emission from the 

tailpipe. In the case of PEMS, the raw exhaust emissions are measured. The dilution tunnel has 

the largest effect on particulate matter measurements, where sulfate and hydrocarbon aerosols 

may be formed during the dilution process, thereby increasing PM emissions. In modern diesels 

using low-sulfur fuels, these effects are much less important than in the past, where hydrocarbon 

and sulfate formation was much higher. The effect on gaseous pollutants, and in particular NOx, 

is negligible. Therefore, the raw gas measurement of NOx taken during PEMS testing will 

closely match the diluted exhaust measurement taken in a dilution tunnel. 

162. A wide variety of studies have been performed over the years to validate the 

accuracy of PEMS. One such study, conducted by experts at Ricardo UK, one of the worldôs 

leading vehicle research and development companies, concluded that, ñNOx emissions agreed 
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within Ḑ10% across a wide range of values.ò10 When considering that defeat devices result in 

emissions that are often several times, or even orders of magnitude, higher than the relevant 

emissions standards, this level of agreement with chassis dynamometer emissions measurement 

is more than sufficient to identify the presence of defeat devices and to quantify the effects. 

163. A well-designed PEMS test program can account for ambient temperature, traffic 

variability, relative positive acceleration (RPAði.e., the ñhardnessò or ñsoftnessò of the driverôs 

driving style), road quality, and wind speed. The effect of wind speed, in particular, can be 

averaged out by conducting a large number of tests with variable wind conditions. Tests are 

typically repeated dozens of times, with careful attention paid to, among other things, the 

average cycle speed, ambient temperature, RPA, and road grade. Plaintiffsô experts, who have 

extensive experience with chassis dynamometer and PEMS testing, took careful measures to 

ensure tests were conducted properly and according to best practice, with awareness of the 

variety of variables to be considered and factored into the interpretation of the results. 

164. Notably, chassis dynamometer-based testing also depends on data collected 

through real-world driving. To perform chassis dynamometer testing to certify a vehicle, on-road 

data must be collected for each vehicle that is tested to obtain a proper model of the vehicleôs 

rolling resistance and aerodynamic drag (called the vehicleôs ñroad load modelò). This procedure 

is conducted over the road and must be repeated multiple times to account for the effects of 

variable wind speeds and directions. This kind of repetition is no different than that required to 

average out the effects of wind speed during PEMS testing. In order for the chassis dynamometer 

to simulate real-world driving accurately, the testing conducted over the road to create the road 

                                                 
10 Anderson, Jon, et. al., ñOn-Road and Chassis Dynamometer Evaluations of Emissions 

from Two Euro 6 Diesel Vehicles,ò SAE 2014-01-2826, October 2014. 
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load model must be generated with great care, accounting for effects like tire pressure, drive train 

resistance, state of maintenance, vehicle inertial load, etc.ðthe same issues that must be 

addressed when conducting PEMS tests.  

165. Furthermore, it is possible to re-create virtually any chassis dynamometer 

certification cycle over the road using a PEMS by simply following the same vehicle speed cycle 

in a carefully controlled setting. Special test software has been developed by Plaintiffsô experts 

to allow these test cycles to be performed on the road.  

166. There is a weakness in chassis dynamometer testing. As was discovered during 

the Volkswagen diesel scandal, the vehicleôs engine control module can often detect that the 

vehicle is being tested on a chassis dynamometer. In addition to being able to detect that a 

certification test cycle is being run, as with Volkswagen, vehicles can use various sensors to 

determine the vehicle is on a chassis dynamometer. Types of algorithms used to detect a chassis 

dynamometer include, but are not limited to, the following: 

a) Driven wheels are moving but the front wheels are not turning, a condition only 

experienced on a chassis dynamometer. All modern vehicles are equipped with 

steering wheel angle sensors and can detect when the steering wheel is being 

turned. 

b) On a 2-wheel drive vehicle, the driven wheels are moving but the non-driven 

wheels are not, a condition only experience on a chassis dynamometer. 

c) On a vehicle equipped with GPS, the vehicleôs wheels are moving while the GPS 

position is not changing. 

167. For this reason, while testing on a chassis dynamometer for defeat devices, it can 

never be ruled out that the vehicle can detect it is being tested on a chassis dynamometer. 

Therefore, results from chassis dynamometer testing may be dramatically different than those 

measured in real-world driving. In contrast to chassis dynamometer testing, the vehicle cannot 
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detect the presence of a PEMS. PEMS is not only accurate for detection and quantification of 

defeat devices, it is essential. 

168. PEMS testing was also used by CAFEE at West Virginia University to test light 

duty vehicles under a contract from the International Council on Clean Transportation (ñICCTò). 

CAFEE relied primarily on PEMs testing and in the process uncovered the fact that Volkswagen 

vehicles were not meeting emissions standards. The ICCT contract with CAFEE mandates that 

CAFEE use PEMs. 

2. Overview of Testing 

169. PEMS and dynamometer testing was performed on two model year 2012 BMW 

X5 xDrive35dôs (diesel X5), one model year 2011 BMW X5 xDrive35d (diesel X5), two model 

year 2011 BMW 335dôs (diesel 335), and one model year 2012 X5 xDrive35i (gasoline X5). The 

specifics for each vehicle are detailed in Table 1 below. 

Table 1: List of Vehicles Tested 

Vehicle ID Year Model Starting Mileage EPA/CARB Test Group 

2012 X5 Diesel A 2012 X5 xDrive35d 58,323 CBMXT03.0M57 

2012 X5 Diesel B 2012 X5 xDrive35d 60,100 CBMXT03.0M57 

2011 X5 Diesel 2011 X5 xDrive35d 44,439 BBMXT03.0M57 

2011 335 Diesel A 2011 335d 70,984 BBMXV03.0M57 

2011 335 Diesel B 2011 335d 62,890 BBMXV03.0M57 

2012 X5 Gasoline 2012 X5 xDrive35i 73,029 CBMXT03.0E70 

170. All six of these vehicles are certified to EPA Tier 2 Bin 5 and California LEV II 

SULEV standards. The NOx certification limits associated with those standards are shown in 

Table 2 below. The useful life for all six vehicles is 120,000 miles. The listed test cycles are 

explained in greater detail in the next section. In general, the FTP reflects city driving while the 

HWFET reflects highway driving. As can be seen, the standard is established at both 50,000 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 134 of 459 PageID: 2941



 

- 123 - 
010733-11/1053639 V1 

miles, which is part way through full useful life, and at 120,000. The higher limits at full useful 

life allow for some degradation of the emission control system performance. 

Table 2: Tier 2 Bin5/SULEV NOx Emission Standards Applicable to All Vehicles 

Mileage 

FTP Test Cycle NOx Standard 

(City Driving)  

HWFET Test Cycle NOx Standard 

(Highway Driving)  

50,000 50 mg/mile 70 mg/mile 

120,000 70 mg/mile 90 mg/mile 

 

171. All six test vehicles were selected to be close to the 50,000 mile standard within 

practical limits. The vehicles were carefully screened prior to testing to ensure they had been 

properly maintained according to the BMW recommended service guidelines. The vehicles were 

also screened for fault codes to ensure the emission control system was operating as intended and 

without active faults. 

172. All six vehicles are subject to rigorous on-board diagnostics (OBD) requirements 

that constantly monitor the emission control system. These standards were put in place to ensure 

that the vehicle can detect a degraded emission control system. OBD standards require that the 

vehicle illuminate the malfunction indicator lamp (MIL) if deterioration is detected in the 

emission control system. Given that the vehicles are certified to a standard at 50,000 miles, the 

assumption should be that any vehicle near that mileage and without any active fault codes 

should meet those emission standards. The vehicles were deliberately selected with mileage near 

the 50,000 mile standard to ensure that direct comparison with the emission standard is valid. 

Every attempt was made to select representative vehicles that were free from any potential 

emission control system defects. 

173. Furthermore, it should be noted that BMW used only one vehicle to certify the 

entire model year of each vehicle. For the range of X5 diesels from 2009 to 2013, BMW used 

vehicle number LJ95006 as representative of emissions for all model years. For the range of 335 
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diesels from 2009 to 2011, BMW used vehicle number A265015 as representative of emissions 

for all model years.11 So each time BMW applied for a certificate for a new model year, it used 

the test results from the same X5 and same 335. It was allowed to do so if it certified there was 

no material change in the prior model year to the new model year. 

3. Dynamometer Testing 

174. All five of the diesel vehicles were tested over the FTP-75 and HWFET 

dynamometer (ñdynoò) test cycles used for vehicle certification using a CFR compliant 

laboratory. The test cycles are described below. 

a. FTP-75 

175. The test cycle for the FTP-75, shown as target speed versus time, is shown in 

Figure 1.12 The cycle simulates an urban route with frequent stops, combined with both a cold 

and a hot start transient phase. The cycle lasts 1,877 seconds (about 31 min) and covers a 

distance of 11.04 miles at an average speed of 21.2 mph.  

176. The cycle begins with a ñCold Start Phaseò (often referred to as Phase 1) where 

the vehicle is tested after sitting without running until all components cool down to the test cell 

temperature (i.e. the engine is completely cold). This portion of the test poses challenges from an 

emissions standpoint because it takes some time for the catalysts in the aftertreatment system to 

reach the operating temperatures needed to reduce emissions. In the portion of the cycle before 

the catalysts reach their minimum operating temperature (also called the lightoff temperature), 

emissions of NOx and other pollutants are relatively high. This phase of the test is meant to 

quantify the impact of emissions when a vehicle is started from a completely cold state. 

                                                 
11 https://www.epa.gov/compliance-and-fuel-economy-data/annual-certification-data-

vehicles-engines-and-equipment 

12 https://www.epa.gov/sites/production/files/2015-10/ftpdds.gif 
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177. During the ñTransient Phaseò (Phase 2), the vehicle has achieved normal 

operating temperature. The speed profile is largely reflective of stop and go traffic in city driving 

conditions. 

178. After completion of Phase 2, the engine is turned off and the vehicle is allowed to 

sit for 9 to 11 minutes. After this waiting period, the engine is started and the ñHot Start Phaseò 

(Phase 3) begins. The test trace for Phase 3 is identical to Phase 1. Phase 3 is meant to quantify 

the emissions of starting a vehicle that is already mostly warmed up. The challenges of a hot start 

are similar to a cold start, though less severe because most of the exhaust systems remain 

relatively hot during the 9-11 minute waiting period. 

179. Regulations require that this test must be conducted at a laboratory temperature 

ranging from 68 to 86°F.13  

 

 
Figure 1: FTP-75 emissions test cycle. 

                                                 
13 40 CFR § 1066.420 
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b. HWFET  

180. The HWFET (Highway Fuel Economy Test) is primarily designed to represent 

highway driving conditions under 60 mph, see Figure 2.14 Although, as the name implies, the test 

is used to assess highway fuel economy, vehicles are subject to emission standards on this cycle 

as well. The vehicle is first preconditioned by running one HWFET cycle. After 15 seconds of 

idle, the emissions test is started and the HWFET is run again.15 

181. The cycle lasts 765 seconds (about 12.75 min) and covers a distance of 10.26 

miles at an average speed of 48.3 mph. Compared to the FTP-75, the test operates at relatively 

constant speed, though there are a number of small acceleration events. 

182. This test can be conducted at any laboratory temperature ranging from 68 to 

86°F.13  

 
Figure 2: HWFET emissions test cycle. 

                                                 
14 https://www.epa.gov/sites/production/files/2015-10/hwfetdds.gif 

15 40 CFR § 1066.840 
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183. The individual phase and composite results are shown on Table 3 below. The 

composite result is compared to the 50,000 mile standard, which is deemed to be most relevant to 

the test vehicles. Note that dynamometer testing was not performed on the 2012 X5 gasoline 

vehicle. 

Table 3: FTP-75 NOx results for five diesel BMW vehicles tested. 

Vehicle ID 

Phase 1 

(mg/mile) 

Phase 2 

(mg/mile) 

Phase 3 

(mg/mile) 

Composite 

(mg/mile) 

Standard 

(mg/mile) 

2012 X5 Diesel A 200 23 87 78 50 

2012 X5 Diesel B 210 51 97 97 50 

2011 X5 Diesel 134 28 22 37 50 

2011 335 Diesel A 208 66 124 111 50 

2011 335 Diesel B 163 18 50 57 50 

 

184. In general, emissions are lowest during Phase 2 when the vehicles are fully 

warmed up. Emissions are highest during the cold start phase, as expected. The hot start phase is 

generally second highest in emissions, as expected. Direct comparisons are made to these various 

phases in later sections where testing is conducted on-road using PEMS to simulate those 

specific phases in real-world operation. 

185. The results from the HWFET dyno testing are presented in Table 4. All five 

vehicles pass this highway test cycle, with emissions generally half the standard or less. As with 

the FTP-75 testing, direct comparisons will be made to the dynamometer test results in later 

sections describing on-road testing with PEMS. 

Table 4: HWFET NOx results for five diesel BMW vehicles tested. 

Vehicle ID Test Result 

(mg/mile) 

Standard 

(mg/mile) 

2012 X5 Diesel A 30 70 

2012 X5 Diesel B 28 70 

2011 X5 Diesel 10 70 
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2011 335 Diesel A 37 70 

2011 335 Diesel B 6 70 

4. PEMS Testing Overview 

a. City Driving  

186. PEMS Testing was conducted in city driving conditions with the goal of closely 

approximating the speeds and aggressiveness of the FTP-75 certification cycle. Recognizing that 

emissions can increase if the drive style is aggressive, every attempt was made to drive the 

vehicle with conservative, soft accelerations. In addition, the vehicles were driven to control the 

average test speed to speeds approximating those in the FTP-75 test. 

187. As previously discussed, the average speed of the FTP-75 across all three phases 

is 21.2 mph. Great care was taken to ensure city driving speeds would closely approximate this 

speed in real world testing. The data was analyzed to account for changing road grades and 

vehicle speeds, allowing flat road results at various speeds and results on hills to be analyzed 

independently to account for the effects of each variable. In general, any individual data point is 

constrained to have a length of greater than 3.6 miles, which is the length of the shortest phase of 

the FTP-75 (Phases 1 and 3). Emissions over very short periods of driving can often be quite 

high (for example a 10-second sharp acceleration), so results are averaged over longer distances 

to ensure the data isnôt biased toward very short-term transient events with high emissions. 

188. In addition to conducting the PEMS tests with careful control over the target 

average speed, the aggressiveness of the driving was carefully controlled. The aggressiveness of 

a driving pattern can be analyzed using a methodology called Relative Positive Acceleration 
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(RPA)16, 17, 18. This methodology was used by West Virginia University in their analysis of 

Volkswagen diesels using PEMS. In general, the larger the RPA, the more aggressive the driving 

and the sharper the acceleration events. Conversely, smaller RPA values are reflective of 

conservative driving with relatively light accelerations. Great care was taken to ensure the RPA 

values in PEMS testing were controlled to values less than the FTP-75. The results from PEMS 

testing are therefore conservative. 

189. The vast majority of the city driving tests are conducted with the vehicle fully 

warmed up and emission results from these tests are therefore most comparable to Phase 2 of the 

FTP-75. Cold and hot starts are analyzed separately. 

5. Highway Driving  

190. Highway testing was generally conducted at a steady speed of 60 mph, though 

certain test segments cover higher speeds. Testing was conducted in this way as a surrogate for 

the HWFET test cycle. This cycle is not a constant speed cycle, though 47% of the cycle covers 

speeds between 50 mph and 60 mph. There are, however, several acceleration events on the 

HWFET that increase the overall aggressiveness of the cycle relative to the steady speed PEMS 

testing. So, while PEMS testing is conducted at the upper end of the speed range for that test 

cycle, acceleration events during PEMS testing are limited and 60 mph is a reasonable surrogate 

for the HWFET cycle. 

                                                 
16 Thompson, Gregory J., et. al. ñIn-Use Emissions Testing of Light-Duty Diesel Vehicles in 

the United States,ò CAFEE publication, May 15, 2014. 

17 Weiss, M., Bonnel, P., Hummel, R., Manfredi, U., Colombo, R., Lanappe, G., Le Lijour, 

P., and Sculati, M., ñAnalyzing on-road emissions of light-duty vehicles with Portable Emission 

Measurement Systems (PEMS),ò JRC Scientific and Technical Reports, EUR 24697 EN, (2011). 

18 Ericsson, E., ñVariability in urban driving patterns,ò Transportation Research Part D, Vol. 

5, pp. 337-354, (2000). 
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191. Furthermore, steady state vehicle operation represents an ideal condition for an 

emission control system since no variables are changing. In that case, emission controls are 

expected to be more efficient than in transient conditions where vehicle speed and load are 

constantly changing. In the United States, highway speed limits range between 55 mph to 85 

mph. A speed of 60 mph is considered to be conservatively low from an emissions standpoint, 

where drag forces are relatively low compared to higher speeds.  

6. Overall City PEMS Results 

192. The overall PEMS results for city driving conditions are presented in Table 5. The 

vast majority of the mileage accumulated in city driving tests was done with the vehicle fully 

warmed up and so the PEMS results are compared with Phase 2 of the FTP-75. In all cases, the 

diesel PEMS results are 3 times the results found on the dynamometer during certification testing 

and in all cases the results exceed the emission standard. By contrast, the gasoline X5 average 

NOx emission rate is 33 mg/mile, well below the 50 mg/mile standard. Recall that all six 

vehicles are certified to the same Tier 2 Bin 5 standard but the real-world NOx emissions of the 

five diesel vehicles are consistently higher than with the gasoline counterpart. 

Table 5: Overall city driving PEMS results for five BMW diesels and one BMW gasoline. 

Vehicle ID 

Miles 

Driven 

PEMS 

NOx 

Average 

(mg/mile) 

PEMS NOx 

Maximum 

(mg/mile) 

FTP-75 

Phase 2 

NOx 

(mg/mile) 

Standard 

(mg/mile) 

Factor 

Above 

Standard 

2012 X5 Diesel A 1,236 374 3,664 23 50 7.5 

2012 X5 Diesel B 498 152 875 51 50 3.0 

2011 X5 Diesel 455 152 1,261 28 50 3.0 

2011 335 Diesel A 328 165 721 66 50 3.3 

2011 335 Diesel B 515 72 454 18 50 1.4 

2012 X5 Gasoline 459 33 532 N/A 50 
Below 

Standard 
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193. In general, NOx emissions from 2012 X5 Diesel A are significantly higher than 

with the other vehicles, being on average 7.5 times the standard. As will be shown, this higher 

number is the result of a greater number of miles driven in conditions where defeat devices with 

very high NOx emissions are active.  

194. Similarly, the highway PEMS results are presented in Table 6. With the diesel 

vehicles, all but one exceed the 70 mg/mile highway standard in real-world PEMS testing. The 

2012 X5 Diesel A is 3.4 times the standard, with emissions much higher than the other diesels. 

As with the city driving results, this number is reflective of more miles driven in conditions 

where higher emission defeat devices are active. In all cases with the diesel vehicles, emissions 

in steady highway conditions are at least a factor of 2.8 higher than the emissions measured on 

the dynamometer. The gasoline X5 not only meets the standard but the real-world NOx 

emissions are lower than those reported in the application for certification for the HWFET cycle. 

Of the five diesel vehicles tested, only the 2011 335 Diesel B has real world highway emissions 

below the standard, though those emissions are 8 times higher than emissions measured on the 

HWFET cycle, indicating that the vehicle has higher emissions in the real-world than on the 

dynamometer. 
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Table 6: Overall highway driving PEMS results for five BMW diesels and one BMW gasoline. 

Vehicle ID 

Miles 

Driven 

PEMS 

NOx 

Average 

(mg/mile) 

PEMS 

NOx 

Maximum 

(mg/mile) 

HWFET 

NOx 

(mg/mile) 

Standard 

(mg/mile) 

Factor 

Above 

Standard 

2012 X5 Diesel A 5,167 240 2,365 30 70 3.4 

2012 X5 Diesel B 1,709 91 936 28 70 1.3 

2011 X5 Diesel 1,461 88 1,213 10 70 1.3 

2011 335 Diesel A 581 102 532 37 70 1.5 

2011 335 Diesel B 738 48 269 6 70 
Below 

Standard 

2012 X5 Gasoline 1,820 26 85 5219 70 
Below 

Standard 

 

195. Again, it should be noted that prevailing seasonal weather conditions for all diesel 

vehicles except for 2012 X5 Diesel A precluded testing in conditions where the highest emission 

defeat devices are active. It was not possible to test the other diesel vehicles in the cold weather 

conditions where real-world conditions are highest because the test campaign for the remaining 

four diesel vehicles was conducted in the summer months. The real-world averages would be 

much higher if testing covered those colder temperature ranges. 

7. Ambient Temperature Defeat Device 

196. Extensive testing was conducted on 2012 X5 Diesel A and 2012 X5 gasoline 

across a wide variety of ambient temperature conditions ranging from 6°F to 93°F. As can be 

seen in Figure 3, NOx emissions are strongly dependent on ambient temperature, with increases 

to levels as high as 1,518 mg/mile as the temperature drops below 68°F, the lower limit of the 

certification test window. In the analysis, test segments below 3.6 miles are excluded (shorter 

than a phase of the FTP); emissions can be very high even in properly operating vehicles over a 

                                                 
19 Result from the application for certification, 

https://iaspub.epa.gov/otaqpub/display_file.jsp?docid=25761&flag=1. 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 144 of 459 PageID: 2951



 

- 133 - 
010733-11/1053639 V1 

very short test segment. Cold start and hot start emissions are also excluded from the analysis. 

Only test segments conducted on flat roads with grades between -0.3% and 0.3% are included. 

Active regenerations (discussed later), which lead to very high NOx emissions, were also 

excluded. 

 
Figure 3: NOx emissions as a function of ambient temperature in city driving 

conditions for 2012 X5 Diesel A. Certification limit shown in red. 

197. The average emissions for various temperature windows are shown in Table 7, 

along with various parameters of the emission controls system. As temperature decreases from 

the certification window, emissions increase from 190 mg/mile in the certification window to as 

high as 526 mg/mile on average in the window between 11 and 30°F.  The higher emissions are a 

result of decreasing EGR rate as temperature decreases. In this case the EGR valve position is 

used as a surrogate for the actual EGR rate, though they are directly related. With the EGR valve 

fully closed (0%), no exhaust gas is recirculated. As the temperature decreases from the 

certification window, the high pressure EGR valve position is moved from 43.2% on average to 

34.6%. In the certification temperature window, the low pressure EGR valve position is 43.5%. 
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Below 50°F, low pressure EGR is disabled completely, as reflected by the near-zero valve 

positions.  EGR can only be disabled in this fashion by software commands. 

Table 7: PEMS results for various ambient temperatures along with emission control system 

operating parameters, city conditions. 

Ambient 

Temperature 

NOx 

(mg/mile) 

HP EGR 

(%)  

LP EGR 

(%)  

Engine-Out 

NOx (mg/mile) 

SCR 

(%)  

< 10°F Not tested     

11-30°F 526 34.6 0.1 1,999 74% 

31-50°F 286 43.6 3.5 1,497 81% 

50-68°F 269 47.1 31.4 641 58% 

68-86°F 

(certification window) 
190 43.2 43.5 995 82% 

>86°F 97 46.2 56.6 448 65% 

 

198. As a result of the decreases in EGR, engine-out emissions increase from 995 

mg/mile in the certification window to 1,999 mg/mile on average between 11 and 30°F. With 

decreased SCR efficiency as temperature decreases, the SCR system does not adequately reduce 

the higher engine-out NOx emissions and tailpipe NOx emissions increase dramatically as a 

result. 

199. The 2012 X5 Gasoline was tested over a range of ambient temperatures in city 

driving conditions from 0°F to 91°F. As with the diesel, cold starts are excluded from the 

analysis. However, road grades are not; the vehicle is capable of maintaining low emissions even 

on hills (the diesels generally have high NOx emissions on hills, as discussed later). The results 

are shown in Figure 4. For the gasoline X5, NOx emissions are not a function of temperature. 

NOx emissions are maintained below the standard throughout the temperature range tested.  
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  Figure 4: NOx emissions as a function of ambient temperature in city driving 

conditions for 2012 X5 Gasoline. Certification limit shown in red. 

200. The results for highway testing of 2012 X5 Diesel A are show in Figure 5 and 

Figure 6. These two plots display the same data. Figure 6 is zoomed in on the y-axis to remove 

the highest emission rates at low temperature to better see the trend as temperature decreases. 

Cold starts, hot starts, and road grades are excluded from the analysis. Active regenerations were 

also excluded. 

201. As the city driving conditions, NOx emissions are a strong function of ambient 

temperature, with levels as high as 2,365 mg/mile at temperatures below 10°F. Emissions also 

sharply increase as the temperature exceeds the upper limit of the certification test window, 

86°F. For context, the oldest publicly available certification document for a BMW dates from 

1972 for the BMW model 2002. The emission certification value for that vehicle was 2,100 
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mg/mile NOx.20 At temperatures below 10°F, emissions from the 2012 X5 diesel are higher than 

an emission standard that is nearly 50 years old.  

 
   Figure 5: NOx emissions as a function of ambient temperature in highway 

driving conditions for 2012 X5 Diesel A. Certification limit shown in red. 

 

                                                 
20 

https://ww3.arb.ca.gov/msprog/onroad/cert/pcldtmdv/1972/bmw_pc_a0010000_1d98_ta0.pdf 
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Figure 6: NOx emissions as a function of ambient temperature in highway 

driving conditions for 2012 X5 Diesel A. Certification limit shown in red. 

Zoomed in compared to Figure 5 to better show trend. 

 

202. As with the city driving conditions, the high pressure and low pressure EGR rates 

are systematically reduced with decreasing ambient temperature. Below 10°F, the high pressure 

EGR system is disabled. Below 50°F, the low pressure EGR system is disabled. As a result, 

engine-out NOx emissions increase with decreasing ambient temperature from 463 mg/mile in 

the certification temperature window to 3,356 mg/mile below 10°F. The SCR efficiency is also 

systemically reduced as ambient temperature decreases, from an efficiency of 81% in the 

certification window to 46% at temperatures below 10°F. Below 10°F, NOx emissions are 1,853 

mg/mile on average, or more than 26 times the standard. In the temperature window from 11 to 

30°F, the average emission rate of 499 mg/mile is 7 times the standard. In the range between 31 

and 50°F, the emission rate is 221 mg/mile on average, or 3.2 times the standard.      
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Table 8: PEMS results for various ambient temperatures along with emission control system 

operating parameters, highway conditions. 

Ambient 

Temperature 

NOx 

(mg/mile) 

HP 

EGR 

(%)  

LP EGR 

(%)  

Engine-Out 

NOx (mg/mile) 

SCR (%) 

< 10°F 1,853 1.0 0.0 3,356 46% 

11-30°F 499 25.1 0.0 1,800 74% 

31-50°F 221 38.9 0.1 994 77% 

50-68°F 120 56.6 16.1 379 69% 

68-86°F 

 (certification window) 
85 35.9 59.7 463 81% 

>86°F 167 38.0 61.7 394 54% 

 

203. It should be noted that this reduction in EGR cannot be due to a system 

malfunction. Not only is the EGR system monitored by the OBD to ensure it is operational, but 

the valve positions reported above are the commanded positions sent from the Bosch EDC-17 to 

the EGR valves. Each EGR valve has a position sensor that reports back the position of the EGR 

valve to ensure the actual EGR valve position matches up with the commanded valve position.  

204. Furthermore, the SCR system is monitored by the OBD system. The SCR system 

efficiency is directly related to the amount of urea injected into the SCR system, which is 

controlled by the EDC-17. The NOx sensors in the exhaust allow the system to perform 

diagnostic checks to ensure the SCR system is performing as designed. 

205. The 2012 X5 Gasoline was also tested across a broad range of ambient 

temperature conditions in highway testing.  The results are shown in Figure 7. As with the city 

driving, hills are included with the gasoline vehicle since this vehicleôs emissions are not a 

function of road grade (discussed later). NOx emissions are not a function of ambient 

temperature for the 2012 X5 Gasoline. In fact, emissions are well below the standard across the 

entire temperature range. At temperatures below 10°F, the X5 gasoline emissions are 12 
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mg/mile; the diesel NOx emissions in the same temperature window are 154 times higher on 

average. 

 
Figure 7: NOx emissions as a function of ambient temperature in highway driving 

conditions for 2012 X5 Gasoline. Certification limit shown in red. 

 

 Ambient Temperature Software Command in the Other Four BMW Diesel Cars 

Results in Excess Emissions and Reveals a Temperature Defeat Device. 

206. As previously discussed, because the test campaign for the other four BMW 

diesel passenger cars took place in the summer, it was not possible to test the cold ambient 

temperature conditions where emissions were observed to be highest on the 2012 BMW X5 

Diesel A. In general, it was only possible to test temperatures from the mid-50s to low 90s 

Fahrenheit.  
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1. City Driving  Conditions 

207. The temperature dependence of 2012 X5 Diesel B, 2011 X5 Diesel, 2011 335 

Diesel A, and 2011 335 Diesel B is shown in the figures below for city driving conditions. As 

with previous analysis, cold start, hot start, road grades, and active regenerations are excluded 

from the analysis. 

208. For the 2012 X5 Diesel B, Figure 8, the emissions increase as temperatures drop 

below the 68°F certification window. Emissions increase on either side of the certification 

temperature window (68-86°F) for the 2011 X5 Diesel, Figure 9, Figure 10, and Figure 11. 

 
 

Figure 8: NOx emissions as a function of ambient temperature in city driving 

conditions for 2012 X5 Diesel B. Certification limit shown in red. 
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Figure 9: NOx emissions as a function of ambient temperature in city driving 

conditions for 2011 X5 Diesel. Certification limit shown in red. 

 

 
Figure 10: NOx emissions as a function of ambient temperature in city driving 

conditions for 2011 335 Diesel A. Certification limit shown in red. 

 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 153 of 459 PageID: 2960



 

- 142 - 
010733-11/1053639 V1 

 
Figure 11: NOx emissions as a function of ambient temperature in city 

driving conditions for 2011 335 Diesel B. Certification limit shown in red. 

a. Highway Driving Conditions 

209. The temperature dependence of 2012 X5 Diesel B, 2011 X5 Diesel, 2011 335 

Diesel A, and 2011 335 Diesel B is shown in the figures below for highway driving conditions. 

As with previous analysis, cold start, hot start, road grades, and active regenerations are excluded 

from the analysis. 

210. The results are shown in Figure 12 through Figure 15 below. As with the city 

results, because of the timing of the testing, a wide enough temperature window was not tested to 

show the effects of reduced EGR and SCR at temperatures outside the certification test window. 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 154 of 459 PageID: 2961



 

- 143 - 
010733-11/1053639 V1 

 
Figure 12: NOx emissions as a function of ambient temperature in highway 

driving conditions for 2012 X5 Diesel B. Certification limit shown in red. 

 
Figure 13: NOx emissions as a function of ambient temperature in highway 

driving conditions for 2011 X5 Diesel. Certification limit shown in red. 
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Figure 14: NOx emissions as a function of ambient temperature in highway 

driving conditions for 2011 335 Diesel A. Certification limit shown in red. 

 

 
Figure 15: NOx emissions as a function of ambient temperature in highway 

driving conditions for 2011 335 Diesel B. Certification limit shown in red. 
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2. City Driving Comparison to Phase 2 of FTP-75 

211. As previously discussed, the vast majority of the city driving is conducted with 

the vehicle fully warmed up, and thus a comparison to Phase 2 of the FTP is most appropriate. If 

the results are filtered to remove cold starts, hot starts, active regenerations, and road grades, the 

PEMS results can be compared to Phase 2 of the FTP-75 directly. As shown in Table 9, the 

emissions on the road with PEMS testing under conditions that are equivalent to the FTP-75 both 

in terms of average speed and RPA (aggressiveness of driving) are higher than emissions 

measured on the FTP-75. This indicates that the vehicles operate differently in the real world 

than on the dynamometer. In all cases, emissions are at least 1.9 times higher in the real world 

than on the dynamometer. Again, the higher emissions of the 2012 X5 Diesel A are explained 

from the additional miles driven with the ambient temperature defeat device active. 

Table 9: Comparison of PEMS city driving to Phase 2 of the FTP-75. 

Vehicle ID 

Average 

Speed 

PEMS 

NOx 

Average 

(mg/mile) 

FTP-75 

Phase 2 NOx 

(mg/mile) 

Factor 

Increase 

Above FTP 

2012 X5 Diesel A 22.5 316 23 13.7 

2012 X5 Diesel B 23.7 108 51 2.1 

2011 X5 Diesel 22.4 91 28 3.3 

2011 335 Diesel A 24.7 128 66 1.9 

2011 335 Diesel B 20.5 47 18 2.6 

 

212. BMW presented the results of the FTP-75 for the X5 at the 2007 Diesel Engine 

Efficiency and Emissions Research Conference in Detroit.21  See Figure 16 below. The black and 

green curves are of particular interest here, as they present the concentration of NOx during the 

                                                 
21 Mattes, Wolfgang. ñThe BMW Approach to Tier 2 Bin 5,ò DEER Conference, Detroit, MI, 

2007. 
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FTP-75 as well as the efficiency of the SCR system (i.e. the percent of the NOx that is reduced). 

As previously mentioned, NOx concentrations (the black line) are particularly high during the 

cold start, Phase 1. This is the first 505 seconds of the plot. During that time, because exhaust 

temperatures are relatively low and the SCR catalyst is not yet active, NOx emissions are high. 

Upon completion of Phase 1, the SCR efficiency (green line) is greater than 99%. This is the 

case all the way through Phase 2 to 1372 seconds, where Phase 2 ends. At about 2000 seconds, 

Phase 3 begins. Again, NOx concentrations temporarily increase while the exhaust catalysts 

warm up, but the effect is relatively minor. As can be seen on the test, once the exhaust system is 

heated up, the SCR system is capable of near 100% reduction in NOx. The vast majority of the 

NOx from the test cycle comes from the cold start, as previously explained. The resulting 

weighted average NOx rate is 43 mg/mile, just under the 50 mg/mile standard. 

213. In short, BMWôs own technical presentations show that, once the SCR system is 

heated to operating temperature, the SCR system effectiveness is near 100%. In its own training 

documentation, BMW states: 

ñSelective catalytic reduction is currently the most effective system 

for reducing nitrogen oxides (NOx). During operation, it achieves 

an efficiency of almost 100% and approx. 90% over the entire 

vehicle operating range. The difference is attributed to the time the 

system requires until it is fully operative after a cold start.ò22 

214. Simply put, the SCR can reduce NOx to meet emissions standards if the 

effectiveness of the SCR is not programmed to be derated. 

                                                 
22 ñTechnical Training - Product Information. Advanced Diesel with BluePerformance, 335d, 

Xdrive35d,ò BMW AG, June 2008.  
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Figure 16: Results from TFP-75 Testing of BMW X5 

 

215. Using proprietary software, plaintiffsô experts conducted the FTP-75 driving cycle 

on a perfectly flat and isolated road, with the emissions measured with PEMS. This testing was 

conducted on 2012 X5 Diesel A. The vehicle was allowed to soak for 8 hours prior to the test, 

and testing was conducted at a temperature at or near 68°F. During the stabilized phase, Phase 2, 

emissions were found to be 9 and 38 mg/mile for the two tests conducted, for an average of 24 

mg/mile. This result corresponds closely with the result found on the dynamometer (23 

mg/mile). This result suggests that the vehicle is capable of significant emission reductions both 

on the road and on the dynamometer.  

216. Testing on the FTP-75 requires following a very specific ñtraceò of required speed 

for a given time. However, when testing is conducted under conditions that have the same 

average speed and RPA as Phase 2 of the FTP-75 ï but a different and arbitrary test trace ï 

emissions increase dramatically.  
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217. For tests conducted with the vehicle fully warmed up, and average speeds between 

16 and 20 mph (the average speed of Phase 2 is 16.1 mph), the emissions are 271 mg/mile on 

average in the temperature band near the certification temperature window. Note that test drive 

lengths were at least 4 miles, and up to 12.1 miles, to ensure statistical significance. Phase 2 is 

3.86 miles. RPA values were maintained at or below those levels experienced on the FTP. In 

other words, when the test trace is arbitrarily changed to another trace with a similar profile, 

emissions increase from an average of 24 mg/mile to 298 mg/mile, or by a factor of 10.  

218. The vehicle is therefore able to detect the certification test cycle and adjust the 

emissions performance when it ñknowsò the test cycle is not being run. When tests conducted at 

all stop and go speeds and all ambient temperature conditions, emissions are approximately 316 

mg/mile.  

219. In all cases, the high pressure EGR rates are relatively consistent from test 

condition to test condition. However, compared to the FTP Phase 2 test run on the road, where 

the SCR NOx reduction is 93%, the reduction on a comparable (but arbitrary) test cycle is 58%. 

The numbers are similar when all average cycle speeds are considered. The vehicle detects the 

test trace and reduces the effectiveness of the SCR system when it detects the FTP-75 test cycle 

is not being run. The amount of low pressure EGR is also reduced from the FTP Phase 2 test 

cycle from 53.2% to between 32% and 37% when the test cycle is changed to an arbitrary ï but, 

again, parametrically similar ï speed trace. Significantly, for cases where the arbitrary cycle was 

run, the SCR reduction is nowhere near the 90% claimed by BMW in its own technical literature 

and demonstrated on the FTP-75. There is no technical justification for this change in SCR 

performance on similar driving cycles. 
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Table 10: Comparison of on-road PEMS FTP test to other PEMS testing in city driving conditions. 

Test Condition 

NOx 

(mg/mile) 

Average HP 

EGR Rate 

Average LP 

EGR Rate 

Average SCR  

Reduction 

Efficiency (%) 

FTP Phase 2 Driven on the Road 24 47.6% 53.2% 93% 

16-20 mph, arbitrary cycle 294 49.8% 36.9% 58% 

All speeds, arbitrary cycle 291 48.4% 32.1% 57% 

 

3. Cold and Hot Start Emissions 

220. The vehicles were also tested in cold start conditions to simulate Phase 1 of the 

FTP-75. The vehicles were started from a completely cold state, as with the FTP-75 and the test 

segments were controlled to a length of 3.6 miles, the length of Phase 1 of the FTP. The average 

speed was also controlled to approximate the average speed of Phase 1 of the FTP-75, 25.6 mph. 

The results are shown in Table 11. 

221. For the three X5 diesels, cold start emissions are anywhere from 1.6 to 3.8 times 

the emissions found during the cold start test on the dynamometer. Cold start emissions are 

important because trips of short duration have NOx emissions that are dominated by cold start 

behavior. 

222. For the 335 diesels, the effect is less dramatic, though emissions are still 1.3 to 1.5 

times the values found when tested on the dynamometer. 

Table 11: Comparison of PEMS cold start emissions to the cold start phase of the FTP-75, Phase 1. 

Vehicle ID 

Avg. 

Speed 

(mph) 

PEMS Cold 

Starts 

(mg/mile) 

FTP-75 

Phase 1 

(mg/mile) 

Factor Above 

Dynamometer 

Result 

2012 X5 Diesel A 23.9 667 200 3.3 

2012 X5 Diesel B 214 340 210 1.6 

2011 X5 Diesel 21.0 511 134 3.8 

2011 335 Diesel A 17.8 317 208 1.5 

2011 335 Diesel B 19.5 209 163 1.3 
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223. Similarly, hot start emissions were analyzed for all 5 vehicles and compared to 

Phase 3 of the FTP-75, the hot start portion of the FTP-75. As with Phase 1, the average speed of 

Phase 3 is 25.6 mph and the phase is 3.6 miles in length. Tests were controlled to this length, and 

average speeds were meant to approximate Phase 3 of the FTP-75. 

224. The results are shown in the table below. The hot start emissions for the three X5 

diesels range from 2.5 to 10.9 times the result on Phase 3 of the FTP-75. These results are 

particularly unusual given that, in many cases, the hot starts were performed after only a very 

short period of time with the engine off. In that case, the catalysts in the exhaust stream have 

very little time to cool down and are close to normal operating temperature once the engine is 

started. 

225. The 335 diesels range anywhere from 2.5 to 5.9 times the value found on Phase 3 

of the FTP-75.  

Table 12: Comparison of PEMS hot start emissions to the cold start phase of the FTP-75, Phase 3. 

Vehicle ID 

Avg. 

Speed 

(mph) 

PEMS Hot 

Starts 

(mg/mile) 

FTP-75 

Phase 3 

(mg/mile) 

Factor Above 

Dynamometer 

Result 

2012 X5 Diesel A 36.4 468 87 5.4 

2012 X5 Diesel B 23.1 241 97 2.5 

2011 X5 Diesel 22.1 239 22 10.9 

2011 335 Diesel A 12.9 312 124 2.5 

2011 335 Diesel B 12 296 50 5.9 

 

226. These results show that BMW is employing an illegal software defeat strategy on 

both cold and hot start tests. Furthermore, these results are consistent with a 2016 study by the 
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European group Transport and Environment in September 2016 titled, ñDieselgate: Who? What? 

How?ò23 See Figure 17. 

227. The group finds that BMW engines deploy both ñthermal windowò (i.e. 

adjustment of emission controls outside the certification ambient temperature window) and hot 

start defeat devices on their Euro 6 diesel cars (a European emission standard that requires 

similar emissions architecture as the US Tier 2 Bin 5 standard).  

 
Figure 17: Excerpt from Transport and Environment report showing the use of 

defeat devices in Euro 6 BMW diesel vehicles. 

4.  Highway Driving Comparison to HWFET 

228. If cold starts, hot starts, active regenerations, and road grades are removed from 

the analysis (all of which lead to increased NOx emissions), the highway results at steady speed 

can be compared directly to the HWFET. Again, the results of 2012 X5 Diesel A are 

significantly higher than with the other vehicles because of the larger ambient temperature 

window tested. In all cases, the emissions in PEMS testing are higher than the emissions on the 

dynamometer indicating that the performance on the certification test cycle is not representative 

of real-world driving conditions.  

                                                 
23 

https://www.transportenvironment.org/sites/te/files/publications/2016_09_Dieselgate_report_wh

o_what_how_FINAL_0.pdf 
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Table 13: Comparison of PEMS testing on the highway and HWFET dynamometer results. 

Vehicle ID 

PEMS NOx 

Average 

(mg/mile) 

HWFET NOx 

(mg/mile) 

Factor Increase 

Above HWFET 

2012 X5 Diesel A 266 30 8.9 

2012 X5 Diesel B 54 28 1.9 

2011 X5 Diesel 54 10 5.4 

2011 335 Diesel A 77 37 2.1 

2011 335 Diesel B 31 6 5.2 

5. Influence of Road Grade 

229. The NOx emissions were tested as a function of road grade under steady speed 

conditions. In the analysis below, cold starts, hot starts, and active regenerations are excluded. 

Only ambient temperatures greater than 50°F are included to eliminate the compounding effect 

of ambient temperature. The NOx emissions as a function of road grade are shown in Figure 18 

through Figure 23. All five of the vehicles show a very strong dependence on grade. In general, 

NOx emissions increase significantly greater than about 1%. However, the 2012 X5 Gasoline is 

shown to have no dependence on road grade. NOx emissions are well below the standard for all 

grades measured (up to 3.1%). 
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Figure 18: NOx emissions as a function of road grade for 2012 X5 Diesel A. Red line shows the 

emission standard. 

 

 
Figure 19: NOx emissions as a function of road grade for 2012 X5 Diesel B. Red 

line shows the emission standard. 
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Figure 20: NOx emissions as a function of road grade for 2011 X5 Diesel. Red 

line shows the emission standard. 

 

 
Figure 21: NOx emissions as a function of road grade for 2011 335 Diesel A. Red line 

shows the emission standard. 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 166 of 459 PageID: 2973



 

- 155 - 
010733-11/1053639 V1 

 
Figure 22: NOx emissions as a function of road grade for 2011 335 Diesel B. Red line 

shows the emission standard. 

 

 
Figure 23: NOx emissions as a function of road grade for 2012 X5 Gasoline. Red 

line shows the emission standard. 
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230. These results are summarized in Table 14. Virtually all vehicles exceed the 70 

mg/mile NOx standard when the road grade rises above 0.4%. At road grades of 2.1% or more, 

emissions are more than three times the standard (the only exception being 2011 335 Diesel B 

because very few data points were collected). The 2012 X5 Gasoline shows no dependence at all 

on road grade, and NOx emissions remain quite low even with grades above 3.0%.  

Table 14: Summary of NOx emissions as a function of road grade for all six vehicles, mg/mile. 

Road Grade 2012 X5 

Diesel A 

2012 X5 

Diesel B 

2011 X5 

Diesel 

2011 335 

Diesel A 

2011 335 

Diesel B 

2012 X5 

Gasoline 

Flat 110 54 54 77 31 28 

0.4% to 1.0% 129 106 71 145 42 26 

1.1% to 2.0% 164 149 233 257 147 25 

2.1% to 3.0% 329 226 600 454 95 22 

3.1% + 673 529 589 337 103 19 

 

231. Table 15 shows the relevant emission control system parameters as a function of 

road grade for the 2012 X5 Diesel A. As road grade increases, both high pressure and low 

pressure EGR rates are reduced, leading to engine out emissions that increase from 325 mg/mile 

on flat roads to 1,485 mg/mile on roads with grades greater than 3.0%. The relatively poor SCR 

efficiency leads to high tailpipe NOx emission numbers. 

Table 15: 2012 X5 Diesel A NOx emissions dependence on road grade as well as emission 

control system parameters. 

Road Grade 

NOx 

(mg/mile) 

HP EGR 

(%)  

LP EGR 

(%)  

Engine Out NOx 

(mg/mile) 

SCR 

Efficiency 

(%)  

Flat 110 39.5 33.8 325 52% 

0.4% to 1.0% 129 35.2 42.1 445 69% 

1.1% to 2.0% 164 24.8 45.9 594 72% 

2.1% to 3.0% 329 15.0 34.0 821 61% 

3.1% + 673 13.9 29.6 1485 56% 

 

232. The same behavior is observed with 2012 X5 Diesel B, Table 16, with decreasing 

rates of high pressure and low pressure EGR as the road grade increases. The engine-out NOx 

emissions rise dramatically from 357 mg/mile on flat roads to 1,609 mg/mile with road grades 

above 3.0%. The SCR efficiency gradually decreases as well, with the result that tailpipe NOx 
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emissions are 7.6 times the standard when the road grade exceeds 3.0%.  The emissions 

performance on the dynamometer is expected to reflect real-world driving conditions, and this 

type of grade is a normally encountered road grade. 

Table 16: 2012 X5 Diesel B NOx emissions dependence on road grade as well as emission 

control system parameters. 

Road Grade 

NOx 

(mg/mile) 

HP EGR 

(%)  

LP EGR 

(%)  

Engine Out NOx 

(mg/mile) 

SCR 

Efficiency 

(%)  

Flat 54 46.5 64.1 357 85% 
0.4% to 1.0% 106 33.5 64.0 499 77% 
1.1% to 2.0% 149 29.7 58.9 586 74% 
2.1% to 3.0% 226 17.2 40.1 1032 79% 
3.1% + 529 15.7 39.3 1609 75% 

 

233. The 2011 X5 Diesel continues the trend, Table 17. Both high and low pressure 

EGR are reduced, with resulting engine-out NOx emissions increasing from 361 mg/mile to 

1,226 mg/mile as the road grade increases to 3.0%. The SCR efficiency decreases as well, 

leading to tailpipe NOx emissions 8.4 times the standard with a grade greater than 3.0%.  

Table 17: 2011 X5 Diesel NOx emissions dependence on road grade as well as emission control 

system parameters. 

Road Grade 

NOx 

(mg/mile) 

HP 

EGR 

(%)  

LP EGR 

(%)  

Engine Out NOx 

(mg/mile) 

SCR 

Efficiency 

(%)  

Flat 54 40.0 62.0 361 85% 

0.4% to 1.0% 71 31.1 58.9 477 86% 

1.1% to 2.0% 233 21.6 46.6 678 66% 

2.1% to 3.0% 600 15.6 34.5 1279 54% 

3.1% + 589 8.2 28.2 1226 52% 

 

234. For the 335 diesels, the trend is the same. For 2011 335 Diesel A, Table 18, the 

high pressure EGR is reduced as the road grade increases, leading to an increase in engine-out 

NOx rom 252 mg/mile to 620 mg/mile. The SCR efficiency is reduced as road grade increases, 

with tailpipe NOx emissions that are 4.8 times the standard with grades higher than 3.0%.  
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Table 18: 2011 335 Diesel A NOx emissions dependence on road grade as well as emission 

control system parameters. 

Road Grade 

NOx 

(mg/mile) 

HP EGR 

(%)  

Engine Out NOx 

(mg/mile) 

SCR Efficiency 

(%)  

Flat 77 83.1 252 70% 

0.4% to 1.0% 145 76.5 345 60% 

1.1% to 2.0% 257 69.5 507 51% 

2.1% to 3.0% 454 58.9 692 35% 

3.1% + 337 60.2 620 46% 

 

235. Finally, the results from 2011 335 Diesel B are shown in Table 19.  The operation 

of the emission control system is consistent with the other vehicles, however. The high-pressure 

EGR rate is reduced with increasing road grade, leading to an increase in engine-out NOx 

emissions from 316 mg/mile to 831 mg/mile. SCR is generally reduced as road grade increases, 

with the result that tailpipe NOx emissions are 2.1 times the standard for grades greater than 

1.1%.  

Table 19: 2011 335 Diesel B NOx emissions dependence on road grade as well as emission 

control system parameters. 

Road Grade 

NOx 

(mg/mile) 

HP EGR 

(%) 

Engine Out 

NOx (mg/mile) 

SCR Efficiency 

(%) 
Flat 31 80.5 316 90% 
0.4% to 1.0% 42 76.3 398 90% 
1.1% to 2.0% 147 69.3 649 79% 
2.1% to 3.0% 95 64.6 770 88% 
3.1% + 103 56.4 831 88% 

 

236. Road grades are common on controlled access highways in the United States. The 

following plot shows the road grade distribution for 127,000 miles of controlled access highways 

in the United States24Error! Reference source not found. and Figure 24 show the road grade 

distribution for the highways studied. Less than 20% of the highway mileage analyzed is flat. 

                                                 
24 Wood, Eric, et. al. ñEPA GHG Certification of Medium- and Heavy-Duty Vehicles: 

Development of Road Grade Profiles Representative of US Controlled Access Highways,ò 

NREL Study under Contract DE-AC36-08GO28308, May 2015. 
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Roughly 40% of highway mileage in the United States has a grade of 1.0% of more, and roughly 

20% of highway mileage has a grade of 2.0% or more.  

237. As described below, all of the BMW diesels used a filter to control diesel soot, 

and sometimes rely on a process called active regeneration to remove soot.  Active regeneration 

increases fuel consumption and results in high tailpipe emissions.  Regulators account for the use 

of active regeneration when certifying a vehicle.  All of the vehicles exceed the permissible 

active regeneration frequency and exceed NOx limits. 

238. In addition to excess NOx, the active regeneration for the X5 diesels results in a 

decrease in fuel economy from 17.9% to 36% in city driving and 25.2% to 30.4% in highway 

driving, making these cars have a fuel economy almost the same as a gas car.  The same is true 

for the 33i diesels.  BMW did not disclose this reduction in fuel economy as a result of frequent 

active regeneration. 

239. Based on an analysis of road distribution, it would therefore be expected that 

emissions from the BMW diesels would be 147 to 257 mg/mile 40% of the time the vehicles are 

in operation (greater than 1.0% road grade), or 2.1 to 3.7 times the emissions standard. Emissions 

would be expected to range from 95 to 600 mg/mile 20% of the time the vehicles are in operation 

(grade greater than 2.0%), or 1.4 to 8.6 times the emissions standard. 

240. Approximately 10% of highway mileage has a road grade of 3.0% or more, where 

emissions can reach levels as high as 103-673 mg/mile, depending on the vehicle, or 1.5 to 9.6 

times the emissions standard.  
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Figure 24: Distribution of road grades for 127,000 miles of controlled access 

highways in the United States. 

6. Active Regenerations Results in High Emissions and A Reduction in Fuel 

Economy 

241. All five BMW diesels use a diesel particulate filter (DPF) to control diesel 

particulate matter (soot, or PM) emissions. In normal operation, these DPFs burn off trapped PM 

using passive oxidation, a catalytic process that occurs at normal diesel exhaust temperatures. 

However, if the passive regeneration performance is insufficient to remove collected PM, the 

engine must rely on a process called ñactive regeneration.ò During active regeneration, the 

engine heats the exhaust to a temperature of approximately 600°C to remove the collected PM 

without the need for a catalyst. These events are generally undesirable because they increase fuel 

consumption and result in very high tailpipe NOx emissions. By design, active regenerations are 

supposed to be infrequent events because of their emissions and fuel economy impacts. 

Regulators account for the increase in overall NOx attributed to active regeneration using an 

Infrequent Regeneration Adjustment Factor (IRAF), often called an Upward Adjustment Factor 

(UAF) and testing reveals active regeneration far in excess of the permissible frequency.  
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242. The calculation, which is described in CFR 86.004-028 paragraph (i), amounts to 

a simple weighted average of emissions when active regenerations events are NOT occurring, 

multiplied by the fraction of time when active regeneration is not occurring, plus the emissions 

during active regeneration multiplied by the fraction of time active regeneration occurs. 

243. The following simple example illustrates a typical calculation: 

- Normal emissions as measured on the FTP-75 without active 

regeneration = 37 mg/mile 

 

- Emissions measured on the FTP-75 with active regeneration = 

500 mg/mile 

 

- Fraction of driven miles during which active regeneration 

occurs = 2% 

 

244. Emissions for certification purposes would therefore be: 

  (37 mg/mile) x 98% + (500 mg/mile) x 2% = 46 mg/mile 

 

245. The difference between the emissions as measured on the FTP-75 and the 

weighted average emissions that include the impact of active regeneration is called the Upward 

Adjustment Factor (UAF). The UAF in this example would be (46 mg/mile ï 37 mg/mile) = 9 

mg/mile. It essentially quantifies the increase in NOx due to the long-term time-weighted effect 

of active regenerations. 

246. When certifying a vehicle, the upward adjustment factor must be added to the 

emissions certification test results. The sum of the two must be less than the emission standard. 

The following table lists the FTP-75 emission result, UAF, and certification emissions for the 

relevant vehicle model years. Note that the certification result is rounded to one significant digit 

so, for example in model year 2009, 29 + 2 = 31 is rounded down to 30 mg/mile. In the 

certification application, the same upward adjustment factor (2 mg/mile) is added to the HWFET 

result. 
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Table 20: UAFs for the BMW diesel vehicles. 

Model Year 

FTP-75 

result 

Upward 

Adjustment 

Factor 

(UAF) 

Certification Result 

(Rounded to One 

Digit)  Standard 

2009 X5 29 2 30 50 mg/mile 

2010 X5 29 2 30 50 mg/mile 

2011 X5 37 2 40 50 mg/mile 

2012 X5 37 2 40 50 mg/mile 

2013 X5 37 2 40 50 mg/mile 

2009 335 34 2 40 50 mg/mile 

2010 335 34 2 40 50 mg/mile 

2011 335 34 2 40 50 mg/mile 

247. The active regeneration frequency and emission rates are shown in Table 21 for 

all five vehicles. For the three X5 diesels, the average active regeneration rate is 375 mg/mile. In 

order to achieve the certification UAF of 2 mg/mile NOx, the regeneration frequency would need 

to be 0.6% for all model year X5 diesels. Similarly, the average active regeneration emissions for 

the 335 diesel are 378 mg/mile. In order to achieve the UAF of 2 mg/mile NOx, the active 

regeneration frequency would need to be 0.6% for all model year 335 diesels.  

248. The fraction of vehicle miles traveled with an active regen is also listed in Table 21. The 

regeneration frequency ranges from 5.2% to 8.6% for the X5 diesels, well above the 0.6% 

frequency allowed by the certification application. The upward adjustment for NOx ranges from 

9 to 23 mg/mile NOx, well above the 2 mg/mile in the certification application.  

249. Active regeneration frequencies for the 335 diesels are also higher than the values 

allowed by the 2 mg/mile UAF in the certification application, ranging from 1.3% to 3.7%, with 

a resulting UAF of 5 to 8 mg/mile.  

250. The vehicles should generally have excellent passive regeneration performance 

when driven on the highway, where exhaust temperatures are sufficient to promote the catalytic 
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oxidation of captured PM. Excessive city driving can lead to the need for more frequent active 

regeneration. However, as can be seen in Table 21, all vehicles were driven with a relatively high 

percentage of miles on the highway. For the X5 diesels, the percent of miles drive on the 

highway range from 76-81%. For the 335 diesels, that percentage ranges from 59 to 64%.  

Table 21: Active regeneration emissions and frequency for all five BMW diesel vehicles tested. 

Model Year 

Active 

Regeneration 

Emissions 

Fraction of 

Miles with 

Active Regen 

NOx 

UAF 

(mg/mile) 

Fraction of 

Miles on 

Highway 

2012 X5 Diesel A 433 5.2% 9 81% 

2012 X5 Diesel B 355 8.6% 23 77% 

2011 X5 Diesel 336 8.3% 21 76% 

2011 335 Diesel A 484 1.3% 5 64% 

2011 335 Diesel B 273 3.7% 8 59% 

 

251. In addition to the impact on NOx, the high active regeneration frequency has a 

negative impact on fuel economy. During an active regeneration, extra fuel is consumed to heat 

the exhaust to the temperatures required for non-catalytic removal of the collected PM. The more 

frequently active regenerations occur, the greater the impact on overall fuel economy. The 

reduction in fuel economy that occurs as a result of active regeneration is quantified for city and 

highway driving conditions for all five diesel vehicles in Table 22. For the X5 diesels, the fuel 

economy reduction ranges from 17.9% to 36.0% in city driving conditions and from 25.2% to 

30.4% in highway driving conditions. In fact, during active regeneration, the fuel economy of the 

X5 diesels are comparable to the average fuel economy of 2012 X5 Gasoline. The average 

highway fuel economy of the diesel X5s during active regeneration is 23.5 mpg, compared to an 

average measured fuel economy of 24.9 for the gasoline X5. In city conditions, the average fuel 

economy during active regeneration is 17.8 mpg for the diesel X5s, compared to a fuel economy 

of 16.5 mpg for the gasoline X5. 
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252. For the 335 diesels, the city fuel economy reduction ranges from 31.0% to 40.4% 

in city driving conditions and was measured for 2011 335 Diesel B to be 30.7% in highway 

driving conditions (no active regenerations were observed for 2011 335 Diesel A in highway 

testing). 

Table 22: Fuel economy impact of active regenerations for all five diesel vehicles tested. 

Model Year 

City Fuel 

Economy, 

No Regen 

(mpg) 

City Fuel 

Economy 

During 

Active Regen 

(mpg) 

Percent 

Reduction 

Highway 

Fuel 

Economy, 

No Regen 

(mpg) 

Highway 

Fuel 

Economy 

During 

Active Regen 

(mpg) 

Percent 

Reduction 

2012 X5 Diesel A 22.4 18.4 17.9% 31.9 22.2 30.4% 

2012 X5 Diesel B 28.3 18.1 36.0% 36.1 25.8 28.5% 

2011 X5 Diesel 21.2 17.0 19.8% 30.1 22.5 25.2% 

2011 335 Diesel A 26.5 15.8 40.4% 43.0 No Data N/A 

2011 335 Diesel B 28.7 19.8 31.0% 44.3 30.7 30.7% 

 

 The Bosch EDC-17. 

253. All modern engines are integrated with sophisticated computer components to 

manage the vehicleôs operation, such as an electronic diesel control. Bosch GmbH tested, 

manufactured, and sold the EDC system used by Volkswagen, FCA, Mercedes, Ford, and 

General Motors. This system is more formally referred to as the Electronic Diesel Control Unit 

17 (ñEDC Unit 17ò or ñEDC-17ò). Upon its introduction, EDC Unit 17 was publicly touted by 

Bosch as follows:25 

EDC-17 . . . controls every parameter that is important for 

effective, low-emission combustion.  

Because the computing power and functional scope of the new 

EDC-17 can be adapted to match particular requirements, it can be 

                                                 
25 Bosch Press Release, The brain of diesel injection: New Bosch EDC-17 engine 

management system (Feb. 28, 2006), http://www.bosch-presse.de/presseforum/details.htm?txtID

=2603&locale=en. 
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used very flexibly in any vehicle segment on all the worldôs 

markets. In addition to controlling the precise timing and quantity 

of injection, exhaust gas recirculation, and manifold pressure 

regulation, it also offers a large number of options such as the 

control of particulate filters or systems for reducing nitrogen 

oxides. The Bosch EDC-17 determines the injection parameters for 

each cylinder, making specific adaptations if necessary. This 

improves the precision of injection throughout the vehicleôs entire 

service life. The system therefore makes an important contribution 

to observing future exhaust gas emission limits. 

254. Bosch worked with each vehicle manufacturer that utilized EDC Unit 17 to create 

a unique set of specifications and software code to manage the vehiclesô engine operation. 

255. The software calibrations are an interactive process between Bosch and BMW. 

Bosch employees using email regularly communicated with BMW employees over various 

changes to various code functions such as ñT-Engò sensor faults, online dosing, and other 

software parameters. Bosch employees regularly communicated with BMW employees 

concerning dosing rates into the SCR catalyst and the impact of such on NOx emissions. 

256. Bosch employees regularly communicated with BMW employees about 

presentations to the EPA and CARB and about BMWôs ability to meet emissions standards. 

257. Boschôs EDC Unit 17 controls emissions by periodically reading sensor values, 

evaluating a control function, and controlling actuators based on the control signal.26 Sensor 

readings include crankshaft position, air pressure, air temperature, air mass, fuel temperature, oil 

temperature, coolant temperature, vehicle speed, exhaust oxygen content, as well as driver inputs 

such as accelerator pedal position, brake pedal position, cruise control setting, and selected gear. 

Based on sensor input, EDC-17 controls and influences the fuel combustion process including, in 

                                                 
26 Moritz Contag et al., How They Did It: An Analysis of Emission Defeat Devices in 

Modern Automobiles, p.4 (2017). 
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particular, fuel injection timing, which affects engine power, fuel consumption, and the 

composition of the exhaust gas.27 

258. All Bosch ECUs, including the EDC-17, run on complex, highly proprietary 

engine management software over which Bosch exerts near-total control. In fact, the software is 

typically locked to prevent customers, like BMW, from making significant changes on their own. 

Accordingly, both the design and implementation are interactive processes, requiring Boschôs 

close collaboration with the automaker from beginning to end. 

259. With respect to the Polluting BMW Vehicles, the EDC-17 was used 

surreptitiously to evade emissions regulations. Bosch and BMW worked together to develop and 

implement a specific set of software algorithms for implementation in the Polluting BMW 

Vehicles, including algorithms to adjust fuel levels, exhaust gas recirculation, air pressure levels, 

and urea injection rates in vehicles equipped with SCR systems.28  

260. When carmakers test their vehicles against EPA emission standards, they place 

their vehicles on dynamometers (large rollers) and then perform a series of specific maneuvers 

prescribed by federal regulations. Boschôs EDC Unit 17 gave BMW, Volkswagen, General 

Motors, BMW and other manufacturers the power to detect test scenarios by monitoring vehicle 

speed, acceleration, engine operation, air pressure, and even the position of the steering wheel. 

When the EDC Unit 17ôs detection algorithm detected that the vehicle was on a dynamometer 

(and undergoing an emission test), additional software code within the EDC Unit 17 downgraded 

the engineôs power and performance and upgraded the emission control systemsô performance by 

                                                 
27 Id. 

28 Engine management, Bosch Auto Parts, http://de.bosch-

automotive.com/en/parts_and_accessories/motor_and_sytems/diesel/engine_

management_2/engine_control_unit_1. 
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switching to a ñdyno calibrationò to cause a subsequent reduction in emissions to legal levels. 

Once the EDC Unit 17 detected that the emission test was complete, the EDC Unit would then 

enable a different ñroad calibrationò that caused the engine to return to full power while reducing 

the emission control systemsô performance, and consequently caused the vehicle to spew the full 

amount of illegal NOx emissions out on the road in certain conditions.29 This process is 

illustrated in the following diagram, applicable to BMW as well: 

 

261. This workaround was illegal. The Clean Air Act expressly prohibits defeat 

devices, defined as any auxiliary emission control device ñthat reduces the effectiveness of the 

emission control system under conditions which may reasonably be expected to be encountered 

in normal vehicle operation and use.ò 40 C.F.R. § 86.1803-01; see also id. § 86.1809-10 (ñNo 

                                                 
29 Russell Hotten, Volkswagen: The scandal explained, BBC (Dec. 10, 2015), 

http://www.bbc.com/news/business-34324772. 
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new light-duty vehicle, light-duty truck, medium-duty passenger vehicle, or complete heavy-duty 

vehicle shall be equipped with a defeat device.ò). Moreover, the Clean Air Act prohibits the sale 

of components used as defeat devices ñwhere the person knows or should know that such part or 

component is being offered for sale or installed for such use or put to such use.ò 42 U.S.C. 

§ 7522(a)(3). Finally, in order to obtain a certificate of compliance (COC), automakers must 

submit an application that lists all auxiliary emission control devices installed in the vehicle, a 

justification for each, and an explanation of why the control device is not a defeat device. 

262. Thus, in order to obtain the COCs necessary to sell their vehicles, BMW did not 

fully disclose, and affirmatively concealed from government regulators, the presence of the test-

detecting and performance-altering software code that it developed with Bosch, and/or the 

effects of this emissions manipulation on actual emissions thus making that software an illegal 

defeat device. In other words, BMW, working closely with Bosch, lied to governmental 

agencies, its customers, its dealers, and the public at large.  

263. Because the COCs were fraudulently obtained at the time they were submitted, 

and because the Polluting BMW Vehicles did not conform ñin all material respectsò to the 

specifications provided in the COC applications, the Polluting BMW Vehicles were never 

covered by a valid COC, and thus were never legal for sale, nor were they EPA- and/or CARB-

compliant as represented at the time of sale. BMW and Bosch hid the true and full  facts of the 

emissions output from the EPA, CARB and other regulators, its dealers, and consumers, and it 

continued to sell and lease the Polluting BMW Vehicles to the driving public despite their 

illegality and with the complicity of Bosch. 

264. To the extent ex post facto and after their sale to class members that BMW may 

have reached a political deal with the EPA regarding the lawfulness of BMWs conduct, does not 
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negate the illegality of BMWôs conduct at the time of sale for any sales occurring prior to said 

political deal. 

265. BMWôs illegal workaround was enabled by its close partnership with Bosch, 

which enjoyed a sizable portion of its annual revenue from manufacturing parts used in BMWôs 

and other manufacturersô diesel vehicles.30 Bosch was well aware that BMW was using its 

emission control components as a defeat device and, in fact, worked with BMW to develop the 

software algorithm specifically tailored for the Polluting BMW Vehicles. 

266. Because the COCs were fraudulently obtained, the Polluting BMW Vehicles were 

never covered by valid COCs and thus were never offered legally for sale. BMW and Bosch 

jointly hid these facts from the EPA, CARB and other state regulators, and consumers, and it 

continued to sell and lease the Polluting BMW Vehicles despite their illegality and with the 

complicity of Bosch. 

 Bosch played a critical role in the defeat device scheme in many diesel vehicles in the 

United States, giving rise to a strong inference that Bosch played a key role in 

implementing the BMW  emission strategy. 

267. Although this case is not about Volkswagen, Boschôs history with Volkswagen 

provides background and support for the plausibility of its participation in the RICO enterprise 

alleged herein, of which Bosch and BMW were participants. On information and belief, 

Plaintiffs allege that the same level of coordination between Bosch and Volkswagen also 

occurred between Bosch and BMW.  

                                                 
30 Approximately 50,000 of Boschôs 375,000 employees worked in the diesel technology 

operations branch of Bosch, and Volkswagen was the biggest diesel manufacturer in the world. 

Bosch probes whether its staff helped VWôs emissions rigging, AUTOMOTIVE NEWS (Jan. 27, 

2016), http://www.autonews.com/article/20160127/COPY01/301279955/bosch-probes-whether-

its-staff-helped-vws-emissions-rigging. 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 181 of 459 PageID: 2988



 

- 170 - 
010733-11/1053639 V1 

 Volkswagen and Bosch conspire to develop the illegal defeat device. 

268. Bosch introduced a new generation of diesel ECUs for Volkswagen.  

269. A February 28, 2006 Bosch press release introduced the ñNew Bosch EDC-17 

engine management systemò as the ñbrain of diesel injectionò which ñcontrols every parameter 

that is important for effective, low-emission combustion.ò The EDC-17 offered ñ[e]ffective 

control of combustionò and a ñ[c]oncept tailored for all vehicle classes and markets.ò In the press 

release, Bosch touted the EDC-17 as follows:31 

EDC-17: Ready for future demands 

Because the computing power and functional scope of the new 

EDC-17 can be adapted to match particular requirements, it can be 

used very flexibly in any vehicle segment on all the worldôs 

markets. In addition to controlling the precise timing and quantity 

of injection, exhaust gas recirculation, and manifold pressure 

regulation, it also offers a large number of options such as the 

control of particulate filters or systems for reducing nitrogen 

oxides. The Bosch EDC-17 determines the injection parameters for 

each cylinder, making specific adaptations if necessary. This 

improves the precision of injection throughout the vehicleôs entire 

service life. The system therefore makes an important contribution 

to observing future exhaust gas emission limits. 

270. Bosch and Volkswagen worked together closely to modify the software and to 

create specifications for each Volkswagen vehicle model. Indeed, customizing a road-ready ECU 

is an intensive three- to five-year endeavor involving a full-time Bosch presence at an 

automakerôs facility. Such was the case with BMW as well. 

271. All Bosch ECUs, including the EDC-17, run on complex, highly proprietary 

engine management software over which Bosch exerts nearly total control. In fact, the software 

                                                 
31 Bosch press release, The brain of diesel injection: New Bosch EDC-17 engine management 

system (Feb. 28, 2006), http://www.bosch-presse.de/

presseforum/details.htm?txtID=2603&locale=en. 
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is typically locked to prevent customers, like Volkswagen and BMW, from making significant 

changes on their own.  

272. Boschôs security measures further confirm that its customers cannot make 

significant changes to Bosch software without Bosch involvement. Bosch boasts that its security 

modules protect vehicle systems against unauthorized access in every operating phase, meaning 

that no alteration could have been made without either a breach of that securityðand no such 

claims have been advancedðor Boschôs knowing participation.32  

273. Unsurprisingly, then, at least one car company engineer has confirmed that Bosch 

maintains absolute control over its software as part of its regular business practices:33 

Iôve had many arguments with Bosch, and they certainly own the 

dataset software and let their customers tune the curves. Before 

each dataset is released it goes back to Bosch for its own 

validation. 

Bosch is involved in all the development we ever do. They insist 

on being present at all our physical tests and they log all their own 

data, so someone somewhere at Bosch will have known what was 

going on. 

All software routines have to go through the software verification 

of Bosch, and they have hundreds of milestones of verification, 

thatôs the structure . . . . 

The car company is never entitled by Bosch to do something on 

their own. 

274. Thus, Bosch GmbH and Bosch LLC cannot convincingly argue that the 

development of the Volkswagen defeat device was the work of a small group of rogue engineers.  

                                                 
32 Reliable Protection for ECUs, ESCRYPT (May 12, 2016), 

https://www.escrypt.com/en/news-events/protection-for-ecus. 

33 Michael Taylor, EPA Investigating Bosch over VW Diesel Cheater Software, CAR AND 

DRIVER (Nov. 23, 2015), http://blog.caranddriver.com/epa-investigating-bosch-over-vw-diesel-

cheater-software/. 
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275. In fact, Volkswagenôs and Boschôs work on the EDC-17 reflected a highly 

unusual degree of coordination. It was a massive project that required the work of numerous 

Bosch coders for a period of more than ten years, or perhaps more.34 Al though Bosch publicly 

introduced the EDC-17 in 2006, it had started to develop the engine management system years 

before.35  

276. In fact, Bosch was in on the secret and knew that Volkswagen was using Boschôs 

software algorithm as an ñon/offò switch for emission controls when the vehicles were 

undergoing testing. As noted above, it has been said the decision to cheat was an ñopen secretò at 

Volkswagen.36 It was an ñopen secretò at Bosch as well. 

277. Volkswagen and Bosch personnel employed code language for the defeat device, 

referring to it as the ñacoustic functionò (in German, ñakustikfunktionò). As described above, the 

roots of the ñakustikfunktionòðand likely the cheatingðcan be traced back to the late 1990s 

when Audi devised software called the ñakustikfunktionò that could switch off certain functions 

                                                 
34 Approximately 50,000 of Boschôs 375,000 employees worked in the diesel technology 

operations branch of Bosch, and Volkswagen was the biggest diesel manufacturer in the world. 

Bosch Probes Whether Its Staff Helped VWôs Emissions Rigging, AUTOMOTIVE NEWS (Jan. 27, 

2016), http://www.autonews.com/article/20160127/COPY01/301279955/bosch-probes-whether-

its-staff-helped-vws-emissions-rigging. 

35 Bosch press release, The brain of diesel injection: New Bosch EDC-17 engine management 

system (Feb. 28, 2006), http://www.bosch-presse.de/presseforum/details.htm?txtID=2603&

locale=en. 

36 Georgina Prodham, Volkswagen probe finds manipulation was open secret in department, 

REUTERS (Jan. 23, 2016), http://www.reuters.com/article/us-volkswagen-emissions-

investigation-idUSKCN0V02E7. See also Jay Ramey, VW chairman Poetsch: Company 

ótolerated breaches of rulesô, AUTOWEEK (Dec. 10, 2015), http://autoweek.com/article/vw-

diesel-scandal/vw-chairman-poetsch-company-tolerated-breaches-rules (it was necessary for the 

ñEA 189 engine to pass U.S. diesel emissions limits within the budget and time frame allottedò). 
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when the vehicle was in a test mode.37 The ñakustikò term is derived from the functionôs ability 

to modify the noise and vibration produced by the engine. News articles report that, in 2006, 

Volkswagen further developed this ñakustikfunktionò for the affected vehicles.38 

278. In sum, Bosch GmbH worked hand-in-glove with Volkswagen to develop and 

maintain the akustikfunktion/defeat device. On information and belief, it did so with BMW as 

well. 

 Volkswagen and Bosch conspire to conceal the illegal ñakustikfunktion.ò  

279. By 2007, and likely earlier, Bosch GmbH was critical not only in developing the 

ñakustikfunktionò but also in concealing it. 

280. Bosch GmbH was concerned about getting caught participating in the defeat 

device fraud. As reported in a German newspaper, Bild am Sonntag, and a French publication, a 

Volkswagen internal inquiry found that in 2007, Bosch GmbH warned Volkswagen by letter that 

using the emissions-altering software in production vehicles would constitute an ñoffense.ò39 

                                                 
37 Martin Murphy, Dieselgateôs Roots Stretch Back to Audi, HANDELSBLATT GLOBAL (Apr. 

19, 2016), https://global.handelsblatt.com/edition/413/ressort/companies-

markets/article/dieselgates-roots-stretch-back-to-audi?ref=MTI5ODU1. 

38 Georgina Prodham, Volkswagen probe finds manipulation was open secret in department, 

REUTERS (Jan. 23, 2016), http://www.reuters.com/article/us-volkswagen-emissions-

investigation-idUSKCN0V02E7. Volkswagen Group Chairman Hans Dieter Poetsch explained 

that a small group of engineers and managers was involved in the creation of the manipulating 

software. Jay Ramey, VW chairman Poetsch: Company ótolerated breaches of rulesô, Autoweek 

(Dec. 10, 2015), http://autoweek.com/article/vw-diesel-scandal/vw-chairman-poetsch-company-

tolerated-breaches-rules. Russell Hotten, Volkswagen: The scandal explained, BBC (Dec. 10, 

2015), http://www.bbc.com/news/business-34324772; Matt Burt, VW emissions scandal: how 

Volkswagenôs ódefeat deviceô works, Autocar (Sept. 23, 2015), http://www.autocar.co.uk/car-

news/industry/vw-emissions-scandal-how-volkswagens-defeat-device-works. 

39 Bosch warned VW about illegal software use in diesel cars, report says, AUTOMOTIVE 

NEWS (Sept. 27, 2015), http://www.autonews.com/article/20150927/COPY01/309279989/bosch-

warned-vw-about-illegal-software-use-in-diesel-cars-report-says; VW Scandal: Company 

Warned over Test Cheating Years Ago, BBC (Sept. 27, 2015), http://www.bbc.com/news/

business-34373637. 
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 Volkswagen and Bosch conspire in the United States and Germany to elude 

U.S. regulators who regulated not just Volkswagen diesels but all diesels.  

281. The purpose of the defeat device was to evade stringent U.S. emissions standards. 

Once Bosch GmbH, Bosch LLC, and Volkswagen perfected the defeat device, therefore, their 

attention turned to deceiving U.S. regulators not just for the benefit of Volkswagen but also for 

the benefit of BMW, Mercedes, General Motors, and FCA. 

282. Boschôs North American subsidiary, Defendant Robert Bosch LLC, was also part 

of and essential to the fraud. Bosch LLC worked closely with Bosch GmbH and Volkswagen in 

the United States and in Germany to ensure that the non-compliant affected vehicles passed U.S. 

emissions tests. Bosch LLC employees frequently communicated with U.S. regulators and 

actively worked to ensure the affected vehicles were approved by regulators. 

283. Employees of Bosch LLC, Bosch GmbH, and IAV provided specific information 

to U.S. regulators about how Volkswagenôs vehicles functioned and unambiguously stated that 

the vehicles met emissions standards. Bosch LLC regularly communicated to its colleagues and 

clients in Germany about ways to deflect and diffuse questions from U.S. regulators about the 

affected vehiclesðparticularly CARB. 

 Bosch keeps BMWôs secret safe and pushes ñcleanò diesel in the United States 

as a concept applicable to all diesel car manufacturers. 

284. During the time of its efforts to promote ñclean diesel,ò Bosch LLC and Bosch 

GmbH were each aware that BMW, General Motors, Volkswagen, Audi, Porsche, FCA, Ford 

and Mercedes could not meet emissions requirements without turning down or derating emission 

controls. Bosch not only kept this dirty secret safe, it went a step further and actively promoted 

ñclean dieselò in the United States, including making affected vehicles available for regulators to 

drive. 
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285. As early as 2004, Bosch announced a push to convince U.S. automakers that its 

diesel technology could meet tougher 2007 U.S. emission standards.40 Its efforts ended up being 

a multi-year, multi-million dollar effort involving key players from both Robert Bosch GmbH in 

Germany and Bosch LLC in the United States.  

286. Boschôs promotion of diesel technology specifically targeted the United States. 

For example, Bosch put on ñCalifornia Diesel Daysò41 and ñSAE World Congress in Detroit.ò42 

In 2008, Bosch LLC and Volkswagen America co-sponsored the ñFuture Motion Made in 

Germany-Second Symposium on Modern Drive Technologiesò at the German Embassy in 

Washington, D.C., with the aim of providing a venue for ñstakeholders to gain insight into the 

latest technology trends and engage in a vital dialogue with industry leaders and 

policymakers.ò43 

287. Bosch LLC hosted multi-day conferences open to many regulators and legislators 

and held private meetings with regulators in which it proclaimed extensive knowledge of the 

specifics of Volkswagen technology, including calibrations necessary for the affected vehicles to 

comply with emissions regulations.  

288. On October 28, 2008 Bosch North America issued a release entitled: 

                                                 
40 Edmund Chew, Bosch boosts US diesel lobbying, AUTONEWS (Mar. 8, 2004), 

http://www.autonews.com/article/20040308/SUB/403080876/bosch-boosts-us-diesel-lobbying. 

41 Bosch drives clean diesel in California, Bosch, http://www.bosch.us/

content/language1/html/734_4066.htm?section=28799C0E86C147799E02226E942307F2. 

42 Bosch Brings Innovation, Green Technology to SAE 2009 World Congress, Bosch, 

http://www.bosch.us/content/language1/html/734_

7432.htm?section=CDAF31A468D9483198ED8577060384B3. 

43 Bosch: Clean Diesel is Key Part of Future Technology Mix, Bosch, http://us.bosch-

press.com/tbwebdb/bosch-usa/en-US/PressText.cfm?

CFID=60452038&CFTOKEN=9c778a2564be2c9b-56CC21B6-96AB-5F79-

32445B13EC121DBE&nh=00&Search=0&id=364. 
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Bosch Powers Audi Clean Diesel Across the U.S. and Around 

the World 

289. The October release was much broader than the promotion of Audi. It was a 

promotion of Bosch and its role in ñclean dieselò in a broad sense to further the diesel 

conspiracies and Boschôs objective in falsely promoting ñclean diesel.ò The irony is glaring 

because Bosch knew the Audi was not clean. Bosch, thus made the following pronouncements: 

Bosch, the worldwide leader in powertrain development, was 

selected by Audi to supply the common rail system that includes 

the electronic control unit (ECU), rail, pump and injectors, the 

dosing module and control unit for the Denoxtronic system, as well 

as various sensors for powertrain and exhaust gas aftertreatment in 

the Q7 3.0 TDI. The Denoxtronic reduction-agent metering system 

from Bosch permits further reductions in the emissions of diesel 

engines. It is a central component of the SCR system (Selective 

Catalytic Reduction). 

ñThe Audi Mileage Marathon provides opportunity for people to 

experience torque, fuel economy and other benefits of todayôs 

clean diesel technology in action,ò said Bernd Boisten, regional 

president, diesel systems North America, Robert Bosch LLC. ñWe 

call todayôs diesel Good, Clean, Fun. We wish all participants safe 

journeys and look forward to their reactions to clean dieselôs fuel 

efficiency, low emissions and exceptional performance.ò 

Clean diesel technology combines clean diesel fuel, advanced 

engines and effective exhaust control technology into a complete 

package that is more efficient, environmentally friendly and fun to 

drive. Today, a clean diesel engine is one of the ñgreenestò 

powertrain options on the market. 

Bosch has been promoting the benefits of clean diesel in 

anticipation of the new 50-state compliant diesel powered vehicles, 

such as the Audi Q7 3.0 TDI, coming to market in the U.S. 

290. In April 2009, Bosch LLC organized and hosted a two-day ñCalifornia Diesel 

Daysò event in Sacramento, California. Bosch invited a roster of lawmakers, journalists, 

Case 2:18-cv-04363-KM-JBC   Document 65   Filed 09/20/19   Page 188 of 459 PageID: 2995



 

- 177 - 
010733-11/1053639 V1 

executives, regulators, and NGOs44 with the aim of changing perceptions of diesel from ñdirtyò 

to ñclean.ò The event featured affected vehicles as ambassadors of ñclean dieselò technology, 

including a 2009 Volkswagen Jetta ñgreen car.ò The stated goals were to ñbuild support for light-

duty diesel as a viable solution for achieving Californiaôs petroleum and emission reduction 

objectives.ò 

291. In 2009, Bosch also became a founding member of the U.S. Coalition for 

Advanced Diesel Cars.45 One of this advocacy groupôs purposes included ñpromoting the energy 

efficiency and environmental benefits of advanced clean diesel technology for passenger 

vehicles in the U.S. marketplace.ò46 This group lobbies Congress, U.S. regulators, and CARB in 

connection with rules affecting ñclean dieselò technology.47  

292. In 2010, Bosch sponsored the Virginia International Raceway with the support of 

the 2010 Volkswagen Jetta TDI Cup Series. This event included TDI vehicles featuring Bosch 

technology.48 

                                                 
44 Bosch drives clean diesel in California, Bosch, 

http://www.bosch.us/content/language1/html/734_4066.htm?section=28799C0E

86C147799E02226E942307F2; California Diesel Days, The U.S. Coalition for Advanced Diesel 

Cars, http://www.californiadieseldays.com/. 

45 Chrissie Thompson, New Coalition Aims To Promote Diesel Cars, AUTOMOTIVE NEWS 

(Feb. 2, 2009), http://www.autonews.com/article/20090202/OEM06/302029728/new-coalition-

aims-to-promote-diesel-cars. 

46 About the Coalition, The U.S. Coalition for Advanced Diesel Cars, 

http://cleandieseldelivers.com/about/. 

47 Id. Letter to Chairman Mary Nichols and CARB concerning a statement made about diesel 

technology (Jan. 8, 2016), available at http://cleandieseldelivers.com/media/Mary-Nichols-

Letter-01082016.pdf. 

48 Volkswagen Jetta TDI Cup Drivers Take to the Track for the First Time in 2010 at VIR, 

Volkswagen of America, Inc. (April 23, 2010), available at http://www.prnewswire.com/news-

releases/volkswagen-jetta-tdi-cup-drivers-take-to-the-track-for-the-first-time-in-2010-at-vir-

91985604.html. 
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293. In 2012, Audi, BMW, Bosch, Daimler, Porsche, and Volkswagen joined to form 

The Clearly Better Diesel initiative.49 The initiative was announced in Berlin by the German 

Association of the Automotive Industry. Its stated goal was to promote the sale of clean diesel 

vehicles in the United States. The initiativeôs slogan was ñClean Diesel. Clearly Better.ò 

294. In its efforts to promote ñclean diesel,ò including the affected vehicles, Bosch 

GmbH acted on behalf of its global group. 

 Bosch is a recidivist cheater: Bosch also made the EDC-17 found in FCA 

vehicles that pollute excessively. 

295. To appeal to environmentally conscious consumers, FCA vigorously markets its 

ñEcoDieselò vehicles as ñclean dieselò with ultra-low emissions, high fuel economy, and 

powerful torque and towing capacity. FCA calls its EcoDiesel ñultra clean,ò ñemissions 

compliant,ò and claims that ñno NOxò exits the tailpipe. FCA charges a premium for EcoDiesel-

equipped vehicles. For example, selecting the 3.0-liter EcoDiesel engine for the 2016 Dodge 

Ram 1500 Laramie adds $4,770 to the purchase price. And the 2016 Jeep Grand Cherokee 

Overland EcoDiesel costs $4,500 more than its gasoline counterpart. 

296. These representations are deceptive and false. FCA programmed its EcoDiesel 

vehicles to significantly reduce the effectiveness of the NOx reduction systems during real-world 

driving conditions. The EPA has determined that the affected vehicles contain defeat devices. 

After a lawsuit had already been filed by Plaintiffsô counsel in this case, on January 12, 2017, the 

EPA issued a Notice of Violation against FCA because FCA ñfailed to disclose Auxiliary 

                                                 
49 ñClean Diesel Clearly Betterò Campaign for Clean Diesel Cars Welcomed, Diesel 

Technology Forum (Dec. 12, 2012), available at http://www.prnewswire.com/news-

releases/clean-diesel-clearly-better-campaign-for-clean-diesel-cars-welcomed-183261432.html. 
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Emission Control Devices (AECDs)ò in the affected vehicles.50 The EPA identified eight 

specific devices that cause the vehicle to perform effectively when being tested for compliance 

and then reduce the effectiveness of the emission control system during normal operation and 

use.  

297. ñOnce again,ò said CARB Chair Mary D. Nichols about FCAôs cheating, ña major 

automaker made the business decision to skirt the rules and got caught.ò51 

298. The same experts that tested the X5ôs performance did on-road testing of the FCA 

vehicles and confirmed that FCAôs so-called EcoDiesel vehicles produced NOx emissions at an 

average of 222 mg/mile in city driving (four times the FTP standard of 50 mg/mile) and 353 

mg/mile in highway driving (five times higher than the U.S. highway standard of 70 mg/mile). In 

many instances, NOx values were in excess of 1,600 mg/mile, more than 20 times the standards. 

This testing uncovered many of the defeat devices listed in the EPA notice of violation ahead of 

EPAôs announcement. 

299. Bosch made the EDC-17 for the polluting FCA vehicles. 

 Bosch is a recidivist cheater: Bosch GmbH also made the EDC-17 found in 

polluting Mercedes diesels. 

300. Plaintiffsô experts in this case tested the Mercedes diesel vehicles and made the 

first public disclosure of Mercedesô unlawful conduct through certain of the counsel in this case 

in a civil suit filed in the District of New Jersey. Reportedly as a result of that lawsuit, Mercedes 

is under investigation by the Department of Justice and German authorities with respect to its 

BlueTEC diesel vehicles. Over 14 Mercedes diesel models are alleged to produce emissions 8.1 

                                                 
50 EPAôs January 12, 2017 Notice of Violation to FCA, available at 

https://www.epa.gov/sites/production/files/2017-01/documents/fca-caa-nov-2017-01-12.pdf. 

51 EPA News Release, EPA Notifies Fiat Chrysler of Clean Air Act Violations (Jan.12, 2017), 

available at https://www.epa.gov/newsreleases/epa-notifies-fiat-chrysler-clean-air-act-violations. 
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to 19.7 times relevant standards. Bosch GmbH supplied the EDC-17 in the polluting Mercedes 

vehicles.  

 Bosch is a recidivist cheater: Bosch GmbH and Bosch LLC also made the 

EDC-17 found in 700,000 polluting General Motors trucks. 

301. Bosch made the EDC-17 found in the 2011ï2016 General Motors Sierra 2500 and 

3500 HD trucks and Chevrolet Silverado HD trucks. These trucks are competitors with BMWôs 

X5 trucks. 

302. Bosch supplied the software and function sheets for these vehicles and enabled 

the vehicles to have three different cheat devices.  

303. GM Defeat Device No. 1 reduces or derates the emissions system when 

temperatures are above the emissions certification test range (86°F). GM Defeat Device No. 2 

operates to reduce emission control when temperatures are below the emissions certification low 

temperature range (68°F). Testing reveals that at temperatures below 68°F (the lower limit of the 

certification test temperature), stop-and-go emissions are 2.1 times the emissions standard at 

428 mg/mile (the standard is 200 mg/mile). At temperatures above 86°F, stop-and-go emissions 

are an average of 2.4 times the standard, with some emissions as high as 5.8 times the standard. 

Based on temperatures in the top 30 metropolitan areas, these vehicles are operating with the 

emissions systems derated a material amount of their vehicle miles travelled. But the emission 

scheme is a step more nefarious: enter GM Defeat Device No. 3, which reduces the level of 

emission controls after 200ï500 seconds of steady speed operation in all temperature windows, 

causing emissions to increase on average of a factor of 4.5. Based on a study of temperatures in 

30 major metropolitan areas as well as the demographics of Silverado and Sierra sales, Plaintiffsô 

experts estimate that due to just the temperature-triggered defeat devices, the vehicles operate at 

65ï70% of their miles driven with emissions that are 2.1 to 5.8 times the standard. 
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304. Increased sales and thus increased profits drove General Motors to use at least 

these three defeat devices in its Duramax diesel engines. By reversing the traditional order of the 

exhaust treatment components and putting the Selective Catalytic Reduction (SCR) in front of 

the Diesel Particulate Filter (DPF), General Motors could obtain and market higher power and 

fuel efficiency from its engines while still passing the cold-start emissions certification tests. 

This made the trucks more appealing and competitive in the marketplace, driving up sales and 

profits. But the reordering would have also drastically increased the need to employ Active 

Regeneration (i.e., burning off collected soot at a high temperature) and other power- and 

efficiency-sapping exhaust treatment measures, reversing the very advantage gained. General 

Motorsô solution, with the participation of Defendants Robert Bosch GmbH and Robert Bosch 

LLC, was to install defeat devices to purposefully reduce SCR dosing, increase NOx emissions, 

and thus decrease Active Regeneration. The defeat devices allowed General Motors to have its 

cake and it eat too. It could gain the advantage of hot exhaust going into the SCR system needed 

to pass cold-start tests, while avoiding the fuel- and power-robbing Active Regeneration 

procedure that the DPF filter requires when the SCR treatment comes first. General Motors 

turned a blind eye to the twofold to fivefold increase in deadly NOx emissions its scheme 

causedðall to drive up its sales and profits. 

 Bosch is a recidivist cheater: Bosch also made the EDC-17 found in 500,000 

polluting Ford Trucks.  

305. Bosch made the EDC-17 found in Fordôs top selling F-250 and 350 ñSuper Dutyò 

Diesel Trucks. 

306. Bosch supplied the software and function sheets for these vehicles and enabled 

the vehicles to use defeat devices to turn down or off emissions controls. 
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307. Plaintiffsô on-road testing has confirmed that Fordôs Super Duty vehicles produce 

NOx emissions in an amount demonstrating that they are not the ñcleanest Super Duty dieselò 

vehicles that meet emission standards; rather, Ford has programmed the vehicles so that in a 

wide range of common driving conditions, the emissions systems are powered down, producing 

NOx far in excess of emissions standards. A reasonable consumer would not expect their Super 

Duty vehicle to spew unmitigated NOx in this fashion while driving in the city or on the 

highway, nor would a reasonable consumer expect that fuel economy was achieved in part by 

turning off or derating the emission systems; nor would a reasonable consumer expect that if the 

emissions were as-promised, the advertised fuel economy and performance could not be 

achieved.  

308. In stop-and-go conditions, including those identical to the FTP-75 certification 

cycle, emissions are routinely as high as five times the standard. In certain common driving 

conditions, such as modest uphill road grades, or with the use of a trailer that adds weight, 

emissions exceed the standard by 30 to 50 times. Ford advertised these vehicles as having ñbest-

in-class towing capabilitiesò and expected Super Duty trucks to pull significant loads. Ford failed 

to disclose that ñbest-in-class towingò came with a byproduct of high NOx emissions, sometimes 

exceeding legal standards by 30 to 50 times. In stop-and-go driving, testing reveals that the 

vehicles operate 69% of the time above the emissions standard, 45% of the time at twice the 

standard, and 9% of the time at five times the standard. These vehicles should more properly 

have been called ñSuper Dirty.ò 

 Bosch also played a critical role in falsely promoting clean diesel technology via the 

ñDiesel Technology Forum.ò 

309. Itôs not unheard of for manufacturers of dangerous products to use trade 

associations to cover up the danger of their products. Tobacco companies created several trade 
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associations to promote phony science claiming tobacco use was neither harmful nor addictive. 

The opioid manufacturers did the same as did Bosch with respect to promotion of clean diesel. 

Bosch was a member of the Diesel Technology Forum (ñDTFò) a ñnon-profitò dedicated ñto 

raising awareness about the importance of diesel engines.ò The DTF was formed in 2000, and its 

members include Bosch, Daimler, GM, and FCA. Bosch was aware that cars made by BMW, 

GM, FCA, and Mercedes used cheat devices to meet emissions requirements and were not the 

ñclean dieselò as claimed. Despite this knowledge, Bosch, as a member of the DTF, and as part 

of its complicit conduct in promoting illegal diesels, authorized a steady stream of 

announcements about ñclean diesel technologyò, as described below. 

310. So for example, the DTF on December 12, 2012, issued a press release 

proclaiming ñClean Diesel. Clearly Betterò and highlighted new diesel models coming to the 

U.S. The release noted that the new ñClean Dieselò campaign was announced jointly by Audi, 

BMW, Bosch, Daimler, Porsche, and Volkswagen. 
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