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EXECUTIVE SUMMARY 

In October and November 2015, a compliance inspection team consisting of staff from EPA and EPA’s 
contractor, Eastern Research Group, Inc. (ERG) conducted emissions tests using electronic control 
module (ECM) tuners manufactured by Derive Entities on diesel and gasoline engines. Derive Entities is 
the parent company of several subsidiaries including Bully Dog Acquisition, LLC (Bully Dog) and SCT 
Performance, LLC (SCT). This report summarizes dynamometer emissions testing performed by EPA 
and ERG using Bully Dog’s Diesel GT tuner (PN: 40420) and SCT’s X4 Powerflash tuner (PN: 7015) on 
a model year (MY) 2012 Ford F-250 test vehicle with a 6.7 liter Ford Powerstroke diesel engine and a 
MY 2013 Ford F-150 with a 3.5 Liter Eco boost gasoline engine, respectively. The test results confirm 
that the Bully Dog 40420 tuner, when installed on a MY 2012 F-250 with a 6.7 liter Powerstroke diesel 
engine, causes nitrous oxide (NOx) emissions to nearly triple on the Federal Test Procedure (FTP) and 
exceed the applicable emissions standard for this engine. The test results also confirm that the SCT 7015 
tuner alters the 3.5 Liter Ford EcoBoost engine’s operational design but does not increase regulated 
exhaust emissions on this vehicle application over the test cycles used. Further, the manufacturer of these 
tuners has not provided EPA any emissions test results demonstrating that this tuner does not adversely 
affect emissions. 
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Derive Emissions Testing Summary Report 

A compliance inspection team consisting of staff from EPA and EPA’s contractor, ERG, investigated 
SCT and Bully Dog for manufacturing and selling potential defeat devices for on-highway engines. The 
inspection team purchased SCT and Bully Dog ECM tuning devices, installed modified calibrations on 
test vehicles using the tuners, and performed emissions testing. The EPA and ERG traveled to EPA’s 
National Vehicle and Fuel Emissions Laboratory (NVFEL) the weeks of 26 October and 2 November 
2015 to conduct emission testing on a model year (MY) 2012 Ford F-250 test vehicle with a 6.7 Liter 
Ford Powerstroke diesel engine and a MY 2013 Ford F-150 with a 3.5 Liter EcoBoost gasoline engine. 
The purpose of this testing was to identify which engine controls are altered by the SCT and Bully Dog 
tuners and how use of these tuners affect emissions of regulated pollutants. 

Report Recipients: Andrew Zellinger, EPA Region 9 
Margaret Alkon, EPA Region 9 
Kathryn Caballero, MSEB, EPA Headquarters 

EPA Representatives: Greg Orehowsky, MSEB, EPA Headquarters 
John Spieth, EPA, OTAQ, EPA NVFEL 
Arleen Smithson, OTAQ, EPA NVFEL 

EPA Contractors: Brent Ruminski, ERG 
Aasim Rawoot, ERG 
Michael Sabisch, ERG 
Andrew Loll, ERG 

Ford Representatives: 

This report is organized as follows: 

 Section I provides the background on Derive as a business, EPA’s investigation of Derive, and 
the purpose of this testing. 

 Section II describes the purchases of the Bully Dog and SCT tuners that were tested. 
 Section III provides descriptions of the test vehicles, tuner installation, testing procedures, and 

quality assurance and other documentation. 
 Section IV provides the testing results including on-board diagnostics (OBD) data, live engine 

data, and emissions data. 
 Appendix A contains photographs taken during the investigation. Photographs are referenced in 

the report as Photograph [#]. 
 Appendix B is a table containing a chronological order of emissions testing activities performed 

by ERG, EPA, and Ford. 
 Appendix C contains miscellaneous email documentation. 
 Appendix D contains the raw emissions test data from EPA’s NVFEL. 
 Appendix E contains dynamometer coefficient documentation from EPA’s NVFEL. 
 Appendix F and G contain ERG’s analysis of live engine data logged during testing. 
 Appendix H contains screenshots of internet forums related to Bully Dog tuner customers who 

have complained about DPF regeneration. 

I. INVESTIGATION BACKGROUND AND PURPOSE OF TESTING 

As the business is currently structured, Derive is the parent company to several subsidiaries including, but 
not limited to, SCT Performance LLC (SCT) and Bully Dog Acquisitions LLC (Bully Dog). ERG 
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collectively refers to the business as “Derive” where appropriate in this report. Below is a general list of 
products that Derive manufactures and sells. 

 Electronic Control Modules (ECM) Tuners 
 Custom Tuning Software (SCT Advantage III) 
 Custom Fleet Tunes 

The purpose of the testing described in this report was to evaluate how the ECM tuners that Derive 
manufactures and sells may affect emissions. Specifically, EPA’s goal was to evaluate if the modified 
calibrations installed by the tuners cause the vehicle to exceed exhaust emission standards for which the 
test vehicles were certified to meet. Secondly, EPA’s goal for this testing was to evaluate the relative 
change in emissions from the test vehicle when using modified calibrations installed via a tuner compared 
to the stock calibration (i.e., baseline). 

These tuners are devices that plug into a vehicle’s on-board diagnostic (OBD) data link connector (DLC) 
(i.e., port) and then can be used to “flash” the ECM with a modified calibration (i.e., tune). All Derive 
tuners come with pre-loaded calibrations manufactured by Derive but can also support “custom” tunes 
manufactured by other companies. Each tuner comes with multiple pre-loaded tunes that are compatible 
with different vehicle and engine models and MYs. 

During this testing, the EPA and ERG focused on testing pre-loaded tunes (i.e., no custom tunes) with 
two specific tuner models: the Bully Dog GT Platinum Diesel tuner (PN: 40420) and the SCT X4 
Powerflash tuner (PN: 7015). ERG refers to these tuners as the Bully Dog 40420 tuner and SCT 7015 
tuner for the remainder of this report. Testing was performed on two specific test vehicles: a MY 2012 
Ford F250 with a 6.7 liter Powerstroke diesel engine and a MY 2013 Ford F150 with a 3.5 liter EcoBoost 
gasoline engine. The modifications the tuners make depend on the vehicle and engine model and MY on 
which they are installed. Therefore, the effect these tuners may cause on emissions are likely to be 
different for other vehicle and engines models and MYs. 

In general, there are two types of calibrations: 

 Emissions equipment-present calibrations: These calibrations modify engine parameters such as 
fuel injection/spark timing, air to fuel ratio, torque management, and other parameters to optimize 
power and fuel economy. Such modifications may adversely affect emissions but do not require 
the emission control devices (e.g., EGR, DPF, SCR) to be rendered inoperative or to be bypassed. 
EPA’s goal is to determine what engine parameters these types of calibrations alter and if these 
alterations adversely affect emissions. 

 Emissions equipment-removed calibrations: These calibrations render inoperative or bypass 
emission control devices (e.g., EGR, DPF, SCR) in the engine calibration in addition to 
modifying engine parameters such as fuel injection/spark timing, air to fuel ratio, torque 
management, and other parameters to optimize power and fuel economy. EPA’s goal is to 
determine if the tuner renders inoperative or bypasses emission control devices and if these 
alterations adversely affect emissions. 

The testing summarized in this report identified no evidence that the Bully Dog 40420 and SCT 7015 
tuners contain pre-loaded1 emissions equipment-removed calibrations for the test vehicle models2 tested. 
However, the testing of the pre-loaded emissions equipment-present calibration installed by the Bully 
Dog 40420 tuner confirm that emissions are adversely affected (see Section IV for results). It is also 
important to note that these tuners are compatible with many different vehicles, engines, and MYs and the 

1 Pre-loaded calibrations are those that are manufactured by SCT or Bully Dog. 
2 Ford was only able to provide the two test vehicle models described in Section III.A and was unable to provide 
other test vehicle models for which SCT tuners are capable of disabling emission controls. 
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modifications made by the tuners vary for each. In fact, during other investigation activities, the EPA and 
ERG have determined that several of Derive’s products, including the SCT 7015 tuner, can disable 
emission control devices on other vehicle and engine models. Furthermore, many of Derive’s products, 
including the tuners discussed in this report, support installation of custom tunes that are known to disable 
emission control devices. This report does not discuss these areas of concern; they are described in a 
separate memorandum titled TD69 – Derive Product Purchase Memorandum.3 All the areas of concern 
identified during the investigation of Derive are summarized in a separate memorandum titled TD66 – 
Derive Investigation Summary and CAA 208 Information Request Response Review.4 

II. PURCHASE OF ECM TUNERS 

ERG purchased the Bully Dog 40420 tuner and SCT 7015 tuners as a typical customer would from 
aftermarket dealers. The following two subsections summarize ERG’s purchase of the tuners, both of 
which were used to perform emissions testing the weeks of 26 October 2015 and 11 November 2015. A 
detailed timeline of tuner purchase and testing events are provided in Appendix B. Once received, ERG 
handled all items as evidence, completed chain-of-custody forms for each upon receipt, and properly 
maintained the documentation and evidence throughout the investigation. The purchases of both tuners 
are documented in more detail in ERG’s memorandum titled TD69 – Derive Product Purchase 
Memorandum.5 

A. Bully Dog 40420 Tuner 

ERG purchased a Bully Dog 40420 tuner directly from Punch-It Performance, LLC, a company the EPA 
and ERG inspected on 4 August 2015. ERG was unable to take possession of the tuner that day because 
Punch-It did not have one in stock. Instead, the unit was shipped directly from Bully Dog Acquisitions 
located at 2839 Highway 39 in American Falls, Idaho 83211 to ERG’s office. The total cost of the tuner 
was $649. ERG received the unit on 11 August 2015. Photographs [1] through [5] show the Bully Dog 
40420 tuner as received by ERG. The serial number of the tuner is 30V6S0F7L000T and the Punch-It 
Performance UPC code is 681018404204. Photograph [5] shows the contents of the tuner packaging: 

 Tuner (PN: 40420); 
 Small SD card; 
 USB dongle; 
 Quick reference guide; 
 OBD II wire, used to connect the tuner to the OBD data link connector; and 
 USB wire, used to connect the tuner to a computer for software updates from Bully Dog. 

B. SCT 7015 Tuner 

ERG purchased an SCT 7015 tuner directly from Punch-It Performance, LLC, a company the EPA and 
ERG inspected on 4 August 2015, and took possession of the tuner the same day. The total cost of the 
tuner was $399. Photographs [6] through [8] show the SCT 7015 tuner as received by ERG. The serial 

3 Under Contract #EP-W-12-007 Work Assignment WA-2-1 Technical Direction 69, the EPA directed ERG to 
purchase multiple SCT and Bully Dog products and evaluate their tuning capabilities.
4 Under Contract #EP-W-12-007 Work Assignment WA-2-1 Technical Direction 66, the EPA directed ERG support 
EPA’s investigation of Derive including, but not limited to, reviewing Derive’s CAA 208 Information Request 
response. 
5 Under Contract #EP-W-12-007 Work Assignment WA-2-1 Technical Direction 69, the EPA directed ERG to 
purchase multiple SCT and Bully Dog products and evaluate their capabilities. 
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number of the unit is X40717156ECA5 and the SCT UPC code is 811252020001. Photograph [6] shows 
the contents of the packaging: 

 OBD II wire, used to connect the tuner to the OBD data link connector on the vehicle; 
 USB wire, used to connect the tuner to a computer for software updates from SCT; and 
 SCT warranty document. 

III. EMISSIONS TESTING PROCEDURES AND DOCUMENTATION 

Ford Motor Company (Ford) agreed to provide EPA with two test vehicles for EPA to conduct testing to 
measure emissions and engine operating data when calibrations from the Bully Dog 40420 and SCT 7015 
tuners are installed. The EPA and ERG traveled to EPA’s NVFEL testing facility in Ann Arbor, Michigan 
the weeks of 26 October 2015 and 2 November 2015 to conduct the testing. EPA’s NVFEL personnel 
performed testing and ERG provided testing oversight and installed the calibrations. The following two 
subsections describe the test vehicles that Ford provided for testing, along with the complete testing 
procedures. 

A. Test Vehicles 

Table 1 provides a detailed description of the test vehicles Ford provided which included a MY 2012 F-
250 with a 6.7 Liter Powerstroke turbo diesel engine and a MY 2012 F-250 with a 3.5 Liter Ford 
EcoBoost twin turbo direct injection gasoline engine. Photographs [9] through [15] show the MY 2012 F-
250 diesel test vehicle prior to any testing. Photographs [16] through [22] show the MY 2013 F-150 
gasoline test vehicle prior to any testing. 

Table 1. Test Vehicle Description 

Parameter MY 2012 Diesel Vehicle MY 2013 Gasoline Vehicle 
Chassis manufacturer Ford Motor Company Ford Motor Company 
Chassis model F-250 F-150 
Chassis date of manufacture July 2011 May 2012 
Engine manufacturer Ford Motor Company Ford Motor Company 
Engine MY 2012 2013 
EPA engine family CFMXD06.761A DFMXT03.54DXb 

Engine configuration V-8 V-6 
Engine size 6.7 liters 3.5 liters 
Fuel diesel gasoline 
GVWR 10,000 pounds 7,700 pounds 
VIN 1FT7W2BT7CEA03971 1FTFW1ET6DFA00007 
Odometer beginning of testing 52,765 miles 46,992 miles 
Aftertreatment mileagec 52,765 miles 46,992 miles 
Useful Life 120,000 miles 120,000 miles 

Emissions equipment 

OC, period trap oxidizer (PTOX)a, 
SCR, EGR, turbo charger (TC), 
Charge air cooler (CAC), direct diesel 
injection (DDI), OBD 

2 three way catalysts (TWC), 2 heated 
air-fuel ration sensors (AFS), 2 heated 
oxygen sensors (HO2S), direct fuel 
injection (DFI), 2 TC, CAC, OBD 

a – This system contains the DPF. 
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b – ERG was unable to identify the engine label on the F-150. Ford reported it to EPA MSEB after testing (see 
Appendix C). 
c – Ford confirmed the aftertreatment mileage matches the odometer reading on both test vehicles (see Appendix C). 

Table 2 and Table 3 show the additive deterioration factors (DF), engine adjustment factors (EAF), 
certification levels, and emissions standards for the two test vehicles based on certification testing. The 
relevant pollutants for the test vehicles include nitrogen oxides (NOx), particulate matter (PM), carbon 
monoxide (CO), Carbon dioxide (CO2)6, and non-methane hydrocarbon (NMHC). 

 DF is a factor that represents the increase in emissions over the life of a vehicle as a result of 
engine and emission control device performance deterioration. Specifically, this is the increase 
between certification testing, when the aftertreatment system has only been used for 
approximately 4,000 miles, and the end of the useful life of the aftertreatment system. Engine 
manufacturers must add the DF to the measured emissions when determining the official 
certification level. 

 Upward EAF is an additional factor added to the measured emissions to determine certification 
levels when regeneration does not occur during the testing. This factor accounts for excess 
emissions during DPF regeneration and only applies to diesel engines equipped with DPFs.7 

 Certification level is the measured emissions after DFs and EAFs are applied to the measured 
emissions for certifications. The certification level must be less than the certified standard. 

 Certified standard is the applicable standard under 40 CFR Part 86 that the certification level 
must meet. 

Table 2. Certification Emission Levels and Standards for Engine Family CFMXD06.761A (6.7 Liter 
Ford Powerstroke) 

Useful 
Life 

(miles) Test Constituent 

Emission 
Result 
(g/mi)a 

Additive DF 
(g/mi)b 

Upward 
EAF (g/mi)c 

Certification 
Level (g/mi)d 

Standard 
(g/mi)e 

CO 0.35000 0.2100 0.01000 0.6 7.3 

120,000 FTP 
HC-NM 0.03280 0.0192 0.00110 0.053 0.195 
HCHO 0.00420 0 0.00010 0.004 0.032 
NOX 0.12000 0.0500 0.01000 0.2 0.2 
PM 0.00500 0.0050 -0.00010 0.01 0.02 

Source: All data are available on EPA’s website at: http://www.epa.gov/otaq/crttst.htm. 
a – This is the measured emissions test result from the emissions test. 
b – This factor represents the increase in emissions over the life of a vehicle as a result of engine and emission 
control device performance deterioration. Specifically, this is the increase between certification testing, when the 
aftertreatment system and engine have only been used for approximately 4,000 miles, and the end of the useful life. 
c – This factor is added to the measured emissions test result when determining certification levels when DPF 
regeneration does not occur during the testing. This factor accounts for excess emissions during DPF regeneration 
and only applies to diesel engines equipped with DPFs. 
d – This is the emissions levels for this engine family certified by Ford at the end of the useful life after applying 
appropriate DF and EAFs to the raw emission test results at 4,000 miles. 

6 CO2 was also measured but is not a regulated pollutant for the F-250 and, therefore, excluded from Table 2. 
7 When regeneration does not occur during the testing, manufacturers must add upward EAFs to account for the 
excess emissions during regeneration. Downward EAFs are also certified for each engine family which are added 
when regeneration does occur. Table 2 only shows upward EAFs because ERG did not consider a test in which a 
regeneration occurs to be valid due to the inability to replicate two tests in which a regeneration occurs. More 
information on engine adjustment factors is available online at: http://www.epa.gov/otaq/highway-
diesel/workshop/420f04022.pdf. 
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e – Emissions standards this engine family is required to meet at the end of the useful life after applying appropriate 
DF and EAFs to the raw emission test results at 4,000 miles. 

Table 3. Certification Emission Levels and Standards for Engine Family DFMXT03.54DX (3.5 Liter 
Ford EcoBoost) 

Useful 
Life(miles) Test Pollutant 

Emission 
Result (g/mi)a 

Additive DF 
(g/mi)b 

Certification 
Level (g/mi)c 

Standard 
(g/mi)d 

4,000 
US06 

CO 0.66000 0 0.7000 11.8 
HC-NM+NOX 0.04300 0 0.0400 0.60 

SC03 
CO 0.43000 0 0.4000 4.0 

HC-NM+NOX 0.04800 0 0.0500 0.44 

50,000 

HWFE NOX 0.00300 0.004000 0.0100 0.07 

FTP 
CO 0.68000 0.250000 0.9000 3.4 

NMOG 0.02620 0.010000 0.0360 0.075 
NOX 0.00800 0.004000 0.0100 0.05 

120,000 

HWFE 
CREE 385.00000 1.100000 386.0000 999.99 
NOX 0.00280 0.011000 0.0140 0.090 

OPT-CREE 388.00000 1.700000 390.0000 999.99 
US06 CO 0.66000 0.630000 1.3000 19.3 
SC03 CO 0.43000 0.630000 1.1000 6.4 

FTP 

CO 0.68000 0.630000 1.3000 4.2 
CREE 524.00000 1.100000 525.0000 999.99 
NMOG 0.02620 0.025100 0.0510 0.090 
NOX 0.00800 0.011000 0.0200 0.07 

OPT-CREE 527.00000 1.700000 529.0000 999.99 
Source: All data are available on EPA’s website at: http://www.epa.gov/otaq/crttst.htm. 
a – This is the measured emissions test result from the emissions test. 
b – This factor represents the increase in emissions over the life of a vehicle as a result of engine and emission 
control device performance deterioration. Specifically, this is the increase between certification testing, when the 
aftertreatment system and engine have only been used for approximately 4,000 miles, and the end of the useful life. 
c – This is the certified emissions levels for this engine family at the end of the useful life after adding appropriate 
DF and EAFs to the raw emission test results at 4,000 miles.  
d – Emissions standards this engine family is required to meet at the end of the useful life after applying appropriate 
DF and EAFs to the raw emission test results at 4,000 miles.  

B. Testing Procedures 

The following subsections describe the test procedures EPA and ERG followed during emissions testing: 

 Section III.B.1 describes tuner calibration installation; 
 Section III.B.2 describes obtaining OBD data before and after each test; 
 Section III.B.3 describes obtaining live engine data during each test; and 
 Section III.B.4 describes test cycle selection and test procedures. 

EPA completed one baseline and one tuner test for each test vehicle, as summarized in Table 4. As 
shown, the Bully Dog 40420 tuner was tested on two separate occasions, referred to as “Bully Dog – 
Void” and “Bully Dog – Valid” in the test calibration column. This is because after the first Bully Dog 
test on 28 October 2015, ERG analyzed the live engine data and determined that an active DPF 
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regeneration occurred8; therefore, EPA and ERG refer to all of the tests performed on 28 October 2015 as 
void and do not compare the results to baseline. Section IV.B, where results from ERG’s analysis of live 
data is summarized, provides additional details about the regeneration that occurred. As a result, EPA 
performed a second test with the Bully Dog 40420 tuner installed on 10 November 2015, in which a 
regeneration did not occur, referred to as the “Bully Dog – Valid” calibration. ERG was not present for 
this test on 10 November 2015. 

To prevent a DPF regeneration from occurring a second time, ERG, with the assistance of NVFEL, forced 
a manual DPF regeneration on the F-250 test vehicle on 3 November 2015. The F-250 test vehicle did not 
have a manual DPF regeneration command button in the cab but the Bully Dog 40420 tuner provided the 
capability to do the manual DPF regeneration. Photographs [23] through [27] shows the DPF regeneration 
menu option on the Bully Dog 40420 tuner before, during, and after the regeneration. There were two 
types of regenerations that could be forced using the tuner: stationary or mobile. The EPA NVFEL 
mounted the F-250 test vehicle to the dynamometer and ERG forced a stationary regeneration. 

Table 4. Chassis Dynamometer Test Matrix for Testing 

Vehicle – Engine Test Calibration 
Test Dates 

Prep Datea Test Dateb 

F-250 – 6.7 Powerstroke Stock (i.e., baseline) 10/27/2015 10/28/2015 
F-250 – 6.7 Powerstroke Bully Dog – Voidc 10/28/2015 10/29/2015 
F-250 – 6.7 Powerstroke Bully Dog - Valid 11/9/2015 11/10/2015 
F-150 – 3.5 Liter EcoBoost Stock (i.e., baseline) 11/2/2015 11/3/2015 
F-150 – 3.5 Liter EcoBoost SCT 7015 11/5/2015 11/6/2015 

a – The prep date is the date EPA ran the test vehicle on the prep cycle described in Section III.B, which must occur 
between 12 and 36 hours before the start of the FTP test. 
b – The test date is the date EPA ran the four tests described in Section III.B.4 which includes the FTP, HWFE, 
US06, and SC03 tests. 
c – ERG determined that an active DPF regeneration occurred during this test. As a result, EPA and ERG refer to 
this test as void and do not compare the results to baseline. 

The following describes the general procedure the EPA and ERG followed for each tuner calibration and 
test. Table 16 in Appendix B provides a more detailed order of test procedures. 

1. ERG downloaded the calibration identifications (Cal ID), calibration verification numbers 
(CVNs), the status of the malfunction indicator light (MIL) and diagnostic trouble codes (DTC) 
from the ECM with the existing calibration installed. See Section III.B.2 for more information on 
what these parameters are and how ERG obtained them. 

2. ERG used the tuner to install the calibration to be tested. See Section III.B.1 for the detailed 
procedures ERG followed for each tuner and calibration installation. ERG started the engine 
momentarily to allow the ECM to detect DTCs and to recalculate the CVN. 

3. ERG obtained the new Cal ID, CVN, MIL status, and DTCs from the ECM with the calibration 
installed. 

4. ERG connected the data logger to the vehicle to obtain live engine data parameters over time 
during testing. See Section III.B.3 for detailed procedures related to the data logger. 

5. EPA performed the test procedures described in Section III.B.4.b. See Section III.B.4.a for more 
details on the underlying test cycles included in these test procedures. 

8 A DPF regeneration s a process in which the soot (i.e., PM) collected by the DPF is burned off at high temperature 
to leave only a tiny ash residue. Active regeneration is one method that is used when there is not sufficient heat in 
the exhaust to convert all the carbon being collected. During active regeneration, exhaust temperatures are raised by 
injecting a small amount of fuel upstream of the DPF. 
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1. Tuner Installation 

As described above, the SCT and Bully Dog tuners all come with preloaded tunes manufactured by SCT 
and Bully Dog, respectively. The following subsections provide specifics regarding installation options 
ERG selected for testing. 

a. Bully Dog 40420 Tuner Installation 

After the Bully Dog 40420 tuner is turned on, a menu appears with the following options: change vehicle, 
install download, gauge setup, diagnostics, performance testing, driving coach setup, special functions, 
user options, show settings, vehicle info, uninstall download (see Appendix A Photographs [28] and 
[29]). To install a new calibration, ERG selected the “install download” menu option shown in 
Photograph [30]. Table 6 shows the Bully Dog 40420 tuner installation prompts in sequential order and 
indicates what ERG selected for testing. Photographs [34] through [39] show screenshots for each prompt 
during tuner installation. Photographs [40] and [41] show the device settings on the tuner after the tune 
installation completed, which shows the tuner as “installed”. 

During Step #1 in Table 6, ERG first attempted to select “’11-’12 6.7L Powerstroke” but received the 
“Error 222 – Part Number Not Supported. Update Unit and Try Again. Contact Tech Support if problem 
continues” prompt shown in Photograph [31]. ERG immediately hooked the tuner to a laptop computer 
and ran the update software that can be downloaded from Bully Dog’s website. Photograph [32] and [33] 
show screenshots of the software update on ERG’s laptop computer. ERG reattempted the installation 
process but received the same error message shown in Photograph [31]. EPA MSEB immediately 
contacted Ford by telephone, who stated that the stock engine calibration on the test vehicle was an 
updated version released in 2015 for MY 2012 vehicles. ERG then attempted to install the “’13-’15 Ford 
6.7 Powerstroke” application and was successful. 

Table 5. Installation Prompts for the Bully Dog 40420 Tuner on 2012 MY F-250 with a 6.7 Liter 
Powerstroke Diesel Engine 

Step 
# Prompt Input Options 

Option Selected 
for Testing 

Photograph 
# 

1 Vehicle Selection 

 ’03-’07 6.0L Powerstroke 
 ’08-’10 6.4L Powerstroke 
 ‘11-’12 6.7L Powerstroke 
 ‘13-’15 6.7L Powerstrokea 

‘13-’15 6.7 
Powerstrokeb 34 

2 
Selected Vehicle – please verify vehicle 
type. Installing on: ’13-’15 Ford 6.7 
Powerstroke. If this is correct press ‘Yes’ 

 Yes 
 No Yes 35 

3 Install download  Pre-load tune Pre-load tune 36 

4 Do you want to remove the speed limiter 
or leave the stock limiter? 

 Removed 
 Stock Stock 37 

5 Is your truck a cab and chassis?  Yes 
 No No 38 

a – Other input options were shown in these prompt for Dodge and General Motors (GM) vehicle applications. 
b – Note that Photograph [40] shows the tuner “installed” on a “’13-’15 Ford 6.7 Powerstroke” application but the 
F-250 test vehicle is a 2012 MY. See explanation in introductory text above Table 5. 

Photograph [41], which is a continuation of the device settings that were installed, shows that all defuel 
options were turned off prior to testing. The Bully Dog 40420 tuner includes defueling options that 
presumably reduce the tuner settings if certain conditions are met. These conditions are set by the user 
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when turning on defueling options (e.g., if engine coolant temperature increases above a designated 
value). ERG ensured that all defuel options were off for testing as shown in Photograph [41]. 

Photograph [42] shows the main screen on the tuner after the installation process was completed. As 
shown in the bottom right, the “extreme” on-the-fly tune was selected. The other three on-the-fly settings 
were “stock”, “tow”, and “performance”. To confirm that the most recent on-the-fly setting remained 
when the tuner was unplugged and then plugged back in, ERG called Bully Dog technical support on 28 
October 2015. ERG also confirmed this by unplugging the tuner from the vehicle with the “extreme” 
setting selected and then plugging the tuner back in and observing the “extreme” tune was still selected. 

b. SCT 7015 Tuner Calibration Installation 

After the SCT 7015 tuner is turned on, a menu appears with the following options: program vehicle, 
gauges/data log, vehicle functions, vehicle info, device info, device settings (see Photograph [43]). ERG 
first documented the device info, shown in Photographs [44] and [45], followed by the vehicle info menu, 
shown in Photograph [46]. To install a new calibration, ERG selected the “program vehicle” menu option 
shown in Photograph [43]. When ERG attempted to install an SCT calibration onto the test vehicle on 3 
November 2015, the SCT 7015 tuner recognized the 3.5 Liter EcoBoost engine as shown in Photograph 
[48]). However, the next screen stated “General error# 110AE, additional update required. Please run 
auto-update” (see Photograph [49]). ERG immediately hooked the SCT 7015 tuner to a laptop computer 
and ran the auto-update software that was downloaded from SCT’s website. Photographs [50] and [51] 
show screenshots of the software update on ERG’s laptop computer. After this update, the SCT no longer 
reported this error and ERG was able to continue with the installation process. 

Table 6 shows the SCT 7015 installation prompts in sequential order and indicates what ERG selected for 
testing. Photographs [52] through [64] show screenshots for each prompt during the Ford testing 
installation.9 Photograph [65] shows the device settings on the SCT 7015 tuner after the tune installation 
completed, which shows the tuner as “married” and with a “preloaded tune -59 - KGCTAA6”. 

Table 6. Installation Prompts for the SCT 7015 Tuner on MY 2013 F-150 with a 3.5 Liter 
EcoBoost Gasoline Engine 

Step 
# Prompt Input Options 

Option Selected for 
Testing 

Photograph 
# 

1 Fuel Octane 
 87 Octane  87 Octane tow 
 91 Octane  91 Octane tow 
 93 Octane  93 Octane tow 

93 Octane 52 

2 Intake air box  Stock air box 
 Airaid Stock air box 53 

6 Global spark  0 degrees to -14 degrees 0 degrees 54 

3 Axle Ratio (no Photograph take) Stock Value 52 

4 Tires Revs/Mile (no Photograph take) Stock Value 52 

5 Speed limit (no Photograph taken) Stock Value 
 (100 mph) 52 

9 However, as shown in Photograph [63], one more error message appeared during the install which was determined 
to be low battery voltage. A battery charger was connected to the vehicle for several minutes to remove this error. 
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Derive Emissions Testing Summary Report 

Table 6. Installation Prompts for the SCT 7015 Tuner on MY 2013 F-150 with a 3.5 Liter 
EcoBoost Gasoline Engine 

Step 
# Prompt Input Options 

Option Selected for 
Testing 

Photograph 
# 

6 Rev limit neutral (no Photograph taken) Stock value 
(4200 PM) 52 

8 Idle speed drive  580 to 1180 rpm Stock Value 
(580 rpm) 58 

8 Idle speed neutral  625 to 1225 rpm Stock Value 
(625 rpm) 58 

9 Wide open throttle 
(WOT) shift points  -7 to +7 mph + 7 mph 55 

10 
Adjust tire pressure 
monitor system cold PSI 
setting? 

 No 
 0 through 45 psi No 57 

2. OBD Scan Tool Data Procedure 

After each installation of each new calibration using the tuner during emissions testing at Ford, ERG 
immediately removed the tuner, connected an OBD II scan tool10 to the OBD II data link connector 
(DLC) on the test vehicle, and obtained DTCs, status of the MIL, Cal ID, and CVN. ERG obtained this 
information during the testing process: 

 Before installing a new calibration using the tuner; 
 After installing a new calibration using the tuner and before the emissions test; 
 After completing each emission test; and 
 After returning the ECM calibration to stock after each test. 

The following describes each one of the parameters ERG recorded during testing using the scan tool. 
Section IV.A summarizes the observations. 

 Cal ID – The Cal ID represents the software version, which includes the engine data maps. A new 
calibration installation may or may not result in a new Cal ID, depending on the tuner. 

 CVN – The CVN is the result of a 'check-sum' calculation performed by the OBD system using 
the engine data maps as inputs. If the data values have not been changed or corrupted, the CVN 
will always provide the same sum for a given Cal ID. If the ECM has been corrupted or any 
calibration values have been modified, the CVN calculation will generate an incorrect 'sum'.11 

ERG used this as the ultimate indicator that the tuner installed a new calibration between each 
test. 

 DTCs – DTCs are diagnostic trouble codes that indicate a fault has been detected in one of the 
engine or emission control systems and indicates the system that had the fault. 

 MIL – The malfunction indicator light, also known as the check engine light, is a symbol located 
near the odometer. The MIL indicator is amber (yellow) in color and should be illuminated for 
the first five seconds after the ignition key is turned on to show that the MIL light is working 

10 ERG used two different OBD II scan tools during testing: an AutoXray ® 4000 and a Nexiq Pocket IQ. 
11 SAE J1979 states: Calibrations developed by any entity other than the vehicle manufacturer will generally have a 
calibration verification number that is different from that calculated based on the calibration developed by the 
vehicle manufacturer. 
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properly. After startup, the light is only illuminated when a malfunction is detected following the 
detection of confirmed DTCs. The MIL activates when monitored operating parameters indicate 
an engine or emission control component failure has occurred that has the potential to cause the 
vehicle’s emissions to exceed the certification standard by a certain threshold. 

3. Live Engine Data Logging Procedure and Analysis 

During testing, the EPA and ERG logged live engine operational data. After testing, ERG used the data to 
evaluate operating parameters that may affect emissions such as fuel injection timing, EGR flow, fueling 
rates, air-to-fuel ratio (AFR), manifold pressure, DPF loading, and SCR system status. The exact 
parameters analyzed varied by vehicle and are listed in Appendices F and G. Specific details about the 
data loggers used and logging procedures are described in the following two subsections. 

To analyze the data, ERG calculated percentiles values (i.e., 1st, 10th, 20th, 30th, 40th, 50th, 60th, 70th, 80th, 
90th, and 99th percentiles) for each parameter over identical tests using Microsoft Excel. Section IV.B 
provides the results of ERG’s analysis. For all calculations, ERG excluded all data points logged before 
the vehicle speed increased from zero at the beginning of the test and all data points after the engine RPM 
changed to zero at the end of the test as the engine was turned off. By eliminating the data before the 
vehicle moved and after the vehicle stopped, ERG was able to compare data sets on an equivalent basis 
(e.g., same length of time and speed trace). 

a. F-250 – 6.7 Liter Ford Powerstroke 

For all F-250 testing, the EPA and ERG used a HEM Data Dawn Mini Logger™ data logger configured 
to acquire enhanced (manufacturer-specific) engine data. ERG logged the live data by connecting the 
logger to the OBD II DLC just prior to baseline testing and after ERG installed the new calibration and 
removed the tuner from the vehicle (prior to “tuner installed” testing). The list of parameters recorded for 
the F-250 are contained in Appendix F, along with ERG’s analysis of the data. Some of the logged 
parameters were manufacturer-specific. Results of live data analysis are summarized in Section IV.B. The 
data logger activates when the vehicle engine speed (i.e., RPM) increases from zero after the engine is 
turned on. The data logger was set to record data at a rate of 10 hertz or 10 data points per second. The 
EPA NVFEL converted the data into comma separated value format and provided ERG all of the 
recorded data after testing. 

b. F-150 – 3.5 Liter Ford EcoBoost 

For all F-150 testing, the EPA and ERG used an Auterra Dyno-Scan (version 10.0.1) data logger. ERG 
logged the live data by connecting the logger to the OBD II DLC and then connected a laptop computer to 
the data logger. During operation, the data was logged directly onto the laptop computer. Some of the 
logged parameters were manufacturer-specific. The list of parameters recorded for the F-150 are 
contained in Appendix G, along with ERG’s analysis of the data. Results of live data analysis are 
summarized in Section IV.B. Unlike the HEM Data logger, the Auterra logger did not allow the 
frequency rate for data recording to be manually set. The data logger logged at an approximate rate of 1 
hertz or 1 data point per second. 

4. Test Cycle Selection and Test Procedure 

EPA’s goal was to evaluate if the modified calibrations installed by the tuners cause the vehicle to exceed 
exhaust emission standards for which the test vehicles were certified to meet. Secondly, EPA’s goal for 
this testing was to evaluate the relative change in emissions from the test vehicle when using modified 
calibration using a tuner compared to the stock calibration (i.e., baseline). The following subsections 
describe the test cycles performed for the purpose of meeting these goals and the specific procedures 
performed at the EPA NVFEL. Results from emissions tests are described in Section IV. 
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a. Test Cycle Descriptions 

Table 7 describes the preparation (prep), FTP-75, HWFE, US06, SC03 test cycles in terms of distance, 
time, and number of phases within a single test cycle. All information provided in this section, including 
the figures provided below Table 7, are publicly available on EPA’s website.12 

 Prep– As required by 40 CFR Part 86, EPA NVFEL ran a prep cycle the day before each FTP-75 
test. The prep cycle is the Urban Dynamometer Driving Schedule (FTP-72). It is designed to 
mirror city driving conditions simulating frequent starts and stops. It is described in 40 CFR Part 
86 Appendix I (a) and contains two phases (505 second, 3.6 mile Phase 1 and an 867 second, 3.9 
mile Phase 2). Figure 1 shows the speed trace of a single prep cycle. 

 FTP-75: The FTP-75 is another variation of the EPA Urban Dynamometer Driving Schedule 
(FTP-72) and is the primary test cycle used for certification. It is derived from the Urban 
Dynamometer Driving Schedule (FTP-72) by adding a third 505 second phase to the test cycle 
following a 10 minute engine-off soak. The third phase is identical to the first phase of FTP-72. 
The FTP-75 is also described in 40 CFR Part 86 Appendix I (a). Prior to a the FTP-75 test, the 
vehicle must go through a 12 to 36 hour “cold soak” period13 after the prep cycle during which 
the engine cannot be started. Figure 2 shows the speed trace of a single FTP-75 test cycle. 

 HWFE: The HWFE is used by EPA to determine highway fuel economy for light duty vehicles. It 
consists of a single phase of non-stop highway driving. Figure 3 shows the speed trace of a single 
HWFE test cycle which is available in 40 CFR Part 600 Appendix I. 

 US06: The US06 test cycle, also known as the Supplemental Federal Test Procedure (SFTP), 
addresses the shortcomings of FTP-72. It captures aggressive, high speed and/or high acceleration 
driving behavior, rapid speed fluctuations, and driving behavior following startup. Figure 4 shows 
the speed trace of a single US06 test cycle which is available in 40 CFR Part 86 Appendix I (g). 

 SC03: The SC03 is another variation of the SFTP but requires the use of the air conditioning 
(A/C) system during the test and at a lab temperature of 95°F (35°C). For this testing, EPA was 
unable to incorporate the lab temperature of 95°F. Figure 5 shows the speed trace of a single 
SC03 test cycle which is available in 40 CFR Part 86 Appendix I (h). 

Table 7. Test Cycle Descriptions 

Test Cycle Description 
Test Cycle Breakdown 

Phase # Distance (miles) Time (seconds) 

Prep Normal city driving 
Phase 1 3.6 505 
Phase 2 3.9 867 
Total test cycle 7.5 1,372 

FTP-75 Normal city driving 

Phase 1 3.6 505 
Phase 2 3.9 867 
Phase 3 3.6 505 
Total test cycle 11.1 1,877 

HWFE Highway driving Only 1 phase 10.26 765 
US06 Hard city and highway driving Only 1 phase 8.0 600 
SC03 Hard city Phase 1 3.6 596 

12 Available online at: http://www.epa.gov/nvfel/testing/dynamometer.htm. 
13 The room temperature during the cold soak period must be between 68 and 86 degrees Fahrenheit (40 CFR 
86.130). 
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Figure 1. One Prep Cycle Speed Trace (i.e., FTP-72) 

Figure 2. One FTP-75 Test Cycle Speed Trace 

Figure 3. HWFE Test Cycle Speed Trace 
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ERG used the weighted bag results14 for all three phases of the FTP75 test cycle as the valid result for 
comparing results in Section IV.C. This ensures that the vehicle’s engine and emission control devices 
were at the same operating temperature at the beginning of each second and valid test cycle. 

HWFE Tests 

For each calibration tested on the HWFE, EPA completed the following procedure: 

1. Performed one HWFE test cycle. 
2. Performed a second consecutive HWFE test cycle immediately after Step 1. This inherently 

included a short engine-on idle period following Step 1, as specified in the HWFE speed trace at 
the end and beginning of each HWFE test cycle.* 

ERG only used the result from this second consecutive HWFE cycle (Step 2 above) for evaluating how 
each calibration affected emissions in Section IV. This ensures that the vehicle’s engine and emission 
control devices were at the same operating temperature at the beginning of each second and valid test 
cycle. 

US06 Tests 

For each calibration tested on the US06, EPA completed the following procedure: 

1. Performed one US06 test cycle. 
2. Performed a second consecutive US06 test cycle immediately after Step 1. This inherently 

included a short engine-on idle period following Step 1, as specified in the US06 speed trace at 
the end and beginning of each US06 test cycle.* 

ERG only used the result from this second consecutive US06 cycle (Step 2 above) for evaluating how 
each calibration affected emissions in Section IV. This ensures that the vehicle’s engine and emission 
control devices were at the same operating temperature at the beginning of each second and valid test 
cycle. 

SC03 Tests 

For each calibration tested on the SC03, EPA completed the following procedure: 

1. Performed one SC03 test cycle. 
2. Allowed a 10 minute engine off period. 
3. Performed a second consecutive SC03 test cycle.* 

ERG only used the result from this second consecutive SC03 cycle (Step 2 above) for evaluating how 
each calibration affected emissions in Section IV. This ensures that the vehicle’s engine and emission 
control devices were at the same operating temperature at the beginning of each second and valid test 
cycle. 

C. Quality Assurance and Other Documentation 

The EPA NVFEL followed the quality assurance and dynamometers testing procedures outlined in a 
quality assurance project plan (QAPP) titled OECA Test Program at NVFEL: Aftermarket Tuning Effect 
on Emissions - QAPP (October 2015). The QAPP incorporates by reference the procedures set forth in 

14 The weighted bag results are calculated by the EPA NVFEL and reported on the official report. 
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the EPA NVFEL’s QSP-514 Vehicle Testing Practices, Version 7, (04/28/2015). The EPA NVFEL is 
accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.15 

ERG performed additional quality control checks after receiving all results from the EPA NVFEL. These 
checks are summarized in Table 8 and Table 9 for the F-250 and F-150, respectively. Each test can be 
identified in the raw emissions results files contained in Appendix D using the test identifier assigned by 
the EPA NVFEL. ERG verified that the same inertia weight and set coefficients were used for each test. 

Table 8. 2012 MY F-250 Test Documentation 

Test and Vehicle 
Calibration 

EPA NVFEL 
Test IDa Test Date 

Beginning 
Odometer 

(mi.) 

Dynamometer Calibration Settingsb Soak 
Period 
(hr.)c Inertia 

(lbs.) 
EPA Set 

Co A 
EPA Set 

Co B 
EPA Set 

Co C 
FTP Baseline 2016-0026-006 10/28/2015 52,832 9,500 -16.94 -0.5339 0.0496 20.8 
HWFE Baseline 2016-0026-003 10/28/2015 52,843 9,500 -16.94 -0.5339 0.0496 N/A 
US06 Baseline 2016-0026-004 10/28/2015 52,863 9,500 -16.94 -0.5339 0.0496 N/A 
SC03 Baseline 2016-0026-005 10/28/2015 52,879 9,500 -16.94 -0.5339 0.0496 N/A 
FTP BD-VOID 2016-0026-008 10/29/2015 52,895 9,500 -16.94 -0.5339 0.0496 14 
HWFE BD-VOID 2016-0026-009 10/29/2015 52,906 9,500 -16.94 -0.5339 0.0496 N/A 
US06 BD-VOID 2016-0026-010 10/29/2015 52,926 9,500 -16.94 -0.5339 0.0496 N/A 
SC03 BD-VOID 2016-0026-011 10/29/2015 52,940 9,500 -16.94 -0.5339 0.0496 N/A 
FTP BD-Valid 2016-0026-016 11/10/2015 52,973 9,500 -16.94 -0.5339 0.0496 17.9 
HWFE BD-Valid 2016-0026-018 11/10/2015 52,984 9,500 -16.94 -0.5339 0.0496 N/A 
US06 BD-Valid 2016-0026-019 11/10/2015 53,004 9,500 -16.94 -0.5339 0.0496 N/A 
SC03 BD-Valid 2016-0026-020 11/10/2015 53,019 9,500 -16.94 -0.5339 0.0496 N/A 

a – This is the test identifier associated with the raw emissions reports assigned by the EPA NVFEL. 
b – These is dynamometer calibration settings from the raw emissions reports in Appendix D. 
c – This is the length of the cold soak period. It starts when the engine was turned off at the end of the prep cycle 
and ends when the engine is started for the FTP test. 

Table 9. 2013 MY F-150 Test Documentation 

Test and Vehicle 
Calibration 

EPA NVFEL 
Test IDa Test Date 

Beginning 
Odometer 

(mi.) 

Dynamometer Calibration Settingsb Soak 
Period 
(hr.)c Inertia 

(lbs.) 
EPA Set 

Co A 
EPA Set 

Co B 
EPA Set 

Co C 
FTP Baseline 2016-0030-002 11/3/2015 47,036 6,000 -12.59 -0.0583 0.03829 16.5 
HWFE Baseline 2016-0030-003 11/3/2015 47,047 6,000 -12.59 -0.0583 0.03829 N/A 
US06 Baseline 2016-0030-004 11/3/2015 47,068 6,000 -12.59 -0.0583 0.03829 N/A 
SC03 Baseline 2016-0030-005 11/3/2015 47,084 6,000 -12.59 -0.0583 0.03829 N/A 
FTP SCT 7015 2016-0030-006 11/6/2015 47,107 6,000 -12.59 -0.0583 0.03829 16.0 
HWFE SCT 7015 2016-0030-007 11/6/2015 47,119 6,000 -12.59 -0.0583 0.03829 N/A 
US06 SCT 7015 2016-0030-008 11/6/2015 47,140 6,000 -12.59 -0.0583 0.03829 N/A 
SC03 SCT 7015 2016-0030-009 11/6/2015 47,156 6,000 -12.59 -0.0583 0.03829 N/A 
FTP Baseline 2016-0030-002 11/3/2015 47,036 6,000 -12.59 -0.0583 0.03829 16.5 
HWFE Baseline 2016-0030-003 11/3/2015 47,047 6,000 -12.59 -0.0583 0.03829 N/A 

15 The EPA’s NVFEL accreditation was valid from 7 April 2015 through 30 April 2016. See 
http://www3.epa.gov/nvfel/documents/cert-epa-nvfel-isoiec-17025-scope-2015-04.pdf 
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Table 9. 2013 MY F-150 Test Documentation 

Test and Vehicle 
Calibration 

EPA NVFEL 
Test IDa Test Date 

Beginning 
Odometer 

(mi.) 

Dynamometer Calibration Settingsb Soak 
Period 
(hr.)c Inertia 

(lbs.) 
EPA Set 

Co A 
EPA Set 

Co B 
EPA Set 

Co C 
US06 Baseline 2016-0030-004 11/3/2015 47,068 6,000 -12.59 -0.0583 0.03829 N/A 
a – This is the test identifier associated with the raw emissions reports assigned by EPA NVFEL. 
b – This is dynamometer calibration information from the raw emissions reports in Appendix D. 
c – This is the length of the cold soak period. It starts when the engine was turned off at the end of the prep cycle 
and ends when the engine is started for the FTP test. 

As part of EPA’s NVFEL standard operating procedure, derivation tests are run with each vehicle on the 
dynamometer in order to determine the correct set coefficients. This process calibrates the dynamometer 
to request the proper road load from the vehicle being tested. In order to run the derivation tests, values 
known as “manufacturer target coefficients” must be used as inputs which were reported to the EPA 
NVFEL by Ford prior to testing and are shown in Table 10 below along with the resulting set coefficients 
(also shown in Table 8 and Table 9 above). 

Table 10. Manufacture Target Coefficients and EPA Set Coefficients 

Parameter 
Test Vehicle 

F-250 F-150 
Manufacturer Target 

Coefficients Reported by Ford to 
the EPA NVFEL 

Target A 64.98 63.52 
Target B 1.5436 0.5449 
Target C 0.03721 0.03725 

Manufacturer Target 
Coefficients Used by the EPA 

NVFEL 

Target A 64.98 63.52 
Target B 1.3544a 0.5449 
Target C 0.03721 0.03725 

EPA Set Coefficients determined 
by the EPA NVFEL via 

Derivation Runs 

Set Coefficient A -16.94 -12.59 
Set Coefficient B -0.5339 -0.0583 
Set Coefficient C 0.0496 0.03829 

a – This coefficient was incorrectly entered by the EPA NVFEL before the derivation run for the F-250. The EPA 
NVFEL determined that this error resulted in 2.30 to 4.24 percent less road load demanded by the dynamometer 
from the F-250, depending on the speed, compared to if the correct coefficient was used. 

It is important to note that for the F-250 test, the manufacture target coefficient was incorrectly entered 
for the derivation run on 26 October 2015 as 1.3544; the correct value was 1.5436. As a result, the set 
coefficient B determined by the EPA NVFEL for the F-250 was also incorrect. However, for the purpose 
of this testing, EPA used the same EPA set coefficients for all remaining tests because the error was not 
identified until after the first valid Bully Dog test was completed for the F-250. Further, the EPA NVFEL 
determined this error resulted in 2.30 to 4.24 percent less road load demanded by the dynamometer from 
the F-250, depending on the speed, compared to if the correct coefficient had been used. Because less 
road load does not adversely affect (increase) emissions, the EPA MSEB and ERG decided the selected 
coefficients used were sufficiently suitable for the purpose of this testing. Appendix E provides the 
documentation the EPA MSEB and ERG received from the EPA NVFEL regarding the difference in road 
load. 
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IV. EMISSIONS TESTING RESULTS 

The following subsections summarize the results and observations from the emissions testing at the EPA 
NVFEL including OBD data observations, analysis of live engine data, and measured emissions. 

 Section IV.A summarizes observations of general diagnostic information reported through the 
OBD before and after tuner installation. 

 Section IV.B summarizes ERG’s analysis of live engine data obtained during the testing. 
 Section IV.C summarizes the measured emissions results. 

A. OBD Scan Tool Data Observations 

As described in Section III.B.2, before and after installation of each tuner calibration, ERG immediately 
removed the tuner, connected an OBD II scan tool to the OBD II DLC on the test vehicle, and obtained 
OBD data. ERG observed DTCs, the status of the MIL, Cal ID 16, and CVN. 17 It is important to note that 
when a tuner is unplugged, the most recent calibration remains installed on the ECM, along with any 
software modifications. 

1. F-250 – 6.7 Liter Ford Powerstroke 

Table 11 shows OBD data observed on the F-250 test vehicle at various stages of testing. Ford verbally 
confirmed the week of 26 October 2015 that the F-250 test vehicle contained the most recent production 
calibration18. The observed CVN 1 changed from the stock CVN 1 value after installing the Bully Dog 
40420 tuner calibration confirming that the tuner modified the stock calibration in some way. The tuner 
also altered the Cal ID 1 name when installing the modified calibration. CVN 2, CVN 3, and CVN 419 

never changed during the course of testing. After installing the Bully Dog 40420 tuner calibration and 
starting the engine, the OBD II scan tool always reported the MIL as “off” and no DTCs were present. 

As shown in Table 11, the observed Cal ID 1 and CVN 1 did not match the stock value as received from 
Ford after returning the F-250 calibration to stock following the first and void Bully Dog test on 28 
October 2015. However, when the Bully Dog 40420 tuner was reinstalled on 2 November 2015 before the 
valid Bully Dog test, the observed Cal ID 1 and CVN 1 values matched the observed values from the 
initial installation of the Bully Dog tune on 28 October 2015. This confirms that the same Bully Dog 
calibration was installed for both the void and valid Bully Dog test. 

16 The Cal ID represents the software version, which includes the engine data maps. 
17 The CVN is the result of a 'check-sum' calculation performed by the OBD system using the engine data maps as 
inputs. If the data values have not been changed or corrupted, the CVN will always provide the same sum for a 
given Cal ID. If the ECM has been modified or corrupted, the CVN calculation will generate an incorrect 'sum'. 
18 A “production” calibration is one that can be found on vehicles sold to consumers at Ford dealerships. This 
excludes calibrations that OEMs may use during research and development.
19 There are multiple Cal ID because there are multiple control modules for this engine. 
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Table 11. OBD Scan Tool Observations During Emissions Testing on MY 2012 F-250 with a 6.7 
Liter Powerstroke Diesel Engine 

Parameter 

Stocka BD Tune (void test)b Returned to Stockc BD Tune (valid test)d 

10/28/2015 10/28/2015 10/29/2015 
11/2/2015 and

11/6/2015 
TCM Cal ID Not Reported Not Reported Not Reported Not Reported 
TCM CVN 1426FABE 1426FABE 1426FABE 1426FABE 
Cal ID 1 DDCM2A6.H32 DDBN3C3.H32 DDCL0CA.H32 DDBN3C3.H32 
Cal ID 2 BC3A-14D609-BA BC3A-14D609-BA BC3A-14D609-BA BC3A-14D609-BA 
Cal ID 3 Not Reportede Not Reportede DC3A-14F553-AA DC3A-14F553-AA 
Cal ID 4 Not Reportede Not Reportede DC3A-14G265-AC DC3A-14G265-AC 
CVN 1 20AADB09 9F71DCDC 6A188191 9F71DCDC 
CVN 2 0885FD1F 0885FD1F 0885FD1F 0885FD1F 
CVN 3 000009AE 000009AE 000009AE 000009AE 
CVN 4 0000CD85 0000CD85 0000CD85 0000CD85 
MIL Status Off Off Off Off 
Inactive DTCs 0 0 0 0 
Active DTCs 0 0 0 0 

a – OBD data observed prior to any testing. 
b – OBD data observed after installing Bully Dog calibration prior to void test in which DPF regeneration occurred. 
c – OBD data observed after returning ECM to stock after the void test in which DPF regeneration occurred. 
d – OBD data observed after reinstalling Bully Dog calibration prior to the final and valid test in which DPF 
regeneration did not occur. This matched the original calibration based on observed Cal IDs and CVNs. ERG 
checked these values on 2 November 2015 and also on 6 November 2015. The EPA NVFEL performed the valid 
test on 10 November 2015. 
e – The OBD scan tool used prior to 28 October 2015 was an AutoXray ® 4000, which did not report Cal ID 3 and 4 
but did report CVN 3 and 4. Starting on 29 October 2015, ERG used a Nexiq Pocket IQ scan tool and was able to 
observe Cal ID 3 and 4. 

1. F-150 – 3.5 Liter Ford EcoBoost 

Table 12 shows OBD data observed on the F-150 test vehicle at various stages of testing. Ford verbally 
confirmed the week of 2 November 2015 that the F-150 test vehicle contained the most recent production 
calibration. The observed CVN changed from the stock CVN after installing the SCT 7015 tuner 
calibration, confirming that the tuner modified the stock calibration maps in some way. The tuner did not 
alter the Cal ID name when installing a modified calibration. After installing the SCT 7015 tuner 
calibration and starting the engine, the OBD II scan tool reported the MIL as “off” and no DTCs were 
present. Additionally, the observed Cal ID and CVN matched the original values after returning the ECM 
to stock, verifying that the SCT 7015 tuner successfully returns the ECM to its stock calibration with no 
trace of modification using a generic OBD scan tool. 
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Table 12. OBD Scan Tool Observations During Emissions Testing on MY 2013 F-150 with a 3.5 
Liter EcoBoost Gasoline Engine 

Parameter 
Stocka SCT 7015 Tuneb Returned to Stock 

11/2/2015 11/3/2015 11/6/2015 
Cal ID KGCTAA6.H32 KGCTAA6.H32 KGCTAA6.H32 
CVN 7BDE06C5 E579F642 7BDE06C5 
MIL Status Off Off Off 
Inactive DTCs 0 0 0 
Active DTCs 0 0 0 

a – OBD data observed prior to any testing. 
b – OBD data observed after installing the Performance SCT 7015 calibration. 
c – OBD data observed after returning ECM to stock after the SCT 715 test. 

B. Live Engine Data 

During the testing, the EPA and ERG logged live engine operating data by connecting a data logger 
directly to the OBD II data link connector. ERG logged data during both baseline tests and tuner tests 
performed on the dynamometer and also on-road tests to identify possible changes in engine and emission 
control system operation. After testing, ERG analyzed the live data, focusing on parameters that might 
affect emissions performance if altered from the designed operating range. The data logger models used 
and general analysis methods are provided in Section III.B.3. The Microsoft Excel analysis files are 
provided in Appendix F and G and include ERG’s analysis and raw data. The following two subsections 
summarize the results for the F-250 test vehicle with the Bully Dog 40420 tuner installed and the F-150 
test vehicle with the SCT 7015 tuner installed. 

1. F-250 – 6.7 Liter Ford Powerstroke 

ERG observed several changes to engine and emission control device operation on the F-250 test vehicle 
with the Bully Dog 40420 tuner installed compared to the baseline tests with the stock calibration 
installed. The parameters for which ERG identified changes are listed below and are discussed in the 
following subsections. Relevant figures and data tables are provided in these subsections, and Appendix F 
contains ERG’s entire data analysis for the F-250 tests including more detailed descriptions of the data 
parameters. 

 Inferred DPF loading 
 Commanded EGR 
 SCR ammonia level 
 Manifold absolute pressure 
 Engine load 
 Fuel injection timing 

ERG also examined all other logged parameters for which no significant changes were identified with the 
Bully Dog 40420 tuner installed, including variable geometry turbo charger, fueling injection quantity, 
engine reference torque, and SCR adaptation factor. A complete list of parameters acquired is provided in 
Appendix F. 
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The live data was also used to monitor the status of DPF regeneration. Specifically, ERG reviewed the 
“Diesel Particulate Filter Regeneration Status” parameter20 for each test to ensure that a DPF regeneration 
did not occur. This parameter is set to a value of zero if no regeneration is occurring or a value of one if a 
regeneration is occurring. As explained in Section III.B, ERG determined that a DPF regeneration did 
occur during the first Bully Dog 40420 tuner test on 29 October 201521. As a result, all live data and 
emission tests results from that test were considered void by the EPA MSEB and ERG. The EPA NVFEL 
performed a second Bully Dog 40420 tuner test on the F-250 test vehicle on 10 November 2015 during 
which ERG confirmed no DPF regeneration occurred. 

a. Inferred DPF Loading 

The inferred DPF loading22 parameter is the soot loading on the DPF represented as a percentage of the 
maximum possible soot loading (0 = clean, 100 = dirty). The EPA MSEB and ERG were unable to obtain 
information from SAE documents or Ford representatives about how the ECM calculates this parameter 
and uses it to monitor or control the DPF. However, EPA did identify useful information from 
certification documents for the MY 2012 6.7 liter Powerstroke engine family (CFMXD06.761A) which 
state that 

DPF regenerations are high emission events and the frequency at 
which they occur must be accounted for during the engine certification process (see Section III.A). 

As shown in Table 13, over the course of all tests (FTP, HWFE, US06, and SC03), the cumulative change 
(i.e., delta) of inferred DPF loading increased at a higher rate with the Bully Dog 40420 tuner installed 
compared to the stock calibration.23 Observations varied by test. On the FTP test, it increased nearly twice 
as much with the tuner installed (see Figure 6). For both the HWFE and US06 tests, the inferred DPF 
loading slightly increased with the Bully Dog 40420 tuner installed from the beginning of the test to the 
end. On the other hand, the inferred DPF loading decreased (i.e., soot was burned off) with the stock 
calibration over these two tests (see Figure 7). For the US06 and HWFE tests, it’s plausible for the DPF 
loading to decrease (i.e., burn off soot), not increase (i.e., accumulate soot), as a result of higher engine 
load and temperatures over those tests, which might passively burn off soot. This is demonstrated by the 
baseline tests but not the Bully Dog tests. 

DPF loading increases were greater on the baseline SC03 test than the Bully Dog SC03 test. However, the 
fuel economy increased by 11 percent during the Bully Dog SC03 test and the absolute load recorded 
with the data logger was reduced, indicating the A/C was turned off during the Bully Dog SC03 test. ERG 
was not present during this test on 10 November 2015 to confirm this condition (i.e., A/C turned off) but 
was present for the baseline test on 28 October 2015 when it was turned on per the SC03 test procedure. 

ERG conducted internet searches related to the Bully Dog 40420 tuner and identified several customers 
who have complained about DPF regeneration frequency when using the Bully Dog 40420 tuner. 
Appendix H provides screenshots of all examples identified. Below are examples contained in Appendix 
H. 

I have been using a bullydog triple dog set to extreme. The EGR and DPF clogged up pretty good 
and the mechanic i took it to said that could be the cause…The extreme setting runs more fuel 
thru the system the the emissions system has time to clean up[sic]. 

20 Ford parameter ID FPID-F48B 
21 Active DPF regeneration began in phase 3 (of 3) of the FTP test and finished during the HWFE warm up test 
cycle. However, the effects on emissions and engine operation before and after regeneration occurred are unknown. 
22 Ford enhanced parameter FPID-042C 
23 It is possible that the modifications made to other parameters by the Bully Dog 40420 tuner affected the accuracy 
of the DPF loading calculation. 
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This dealer said it was "plugged exhaust filter due to aftermarket tuner. 

Dont use the tuner with the DPF still intact. This is why your DPF keeps getting plugged 
up…Best thing you can do is DOC, DPF delete, EGR turned off/unplugged/EGR blocker plate 
[sic]. 

Bully Dog has no tune for the LML yet. Waste of time useing a tuner without doing full deletes 
anyway. Your mileage will drop if anything useing a tuner with DPF intact due to the more 
frequent regen needed from added fuel of the tuner[sic].. 

Before the tuner I was about 1 regen per tank. Now I am experiencing a regen about every 100-
125 miles (about 4-5 times per tank)… I do like the power gain. Just not to impressed with the 
constant regeneration cycles. I just hope it doesn't have any long term effects on the truck. The 
way i'm thinking about it is like this: At 100,000 miles with the tuner, the truck will have 
regenerated as many times as it would at 400,0000 miles without the tuner (before I was 
regenerating 1 time per tank on average)[sic]. 

Table 13. Inferred DPF Loading (Percent) for F-250 Testing with the Bully Dog 40420 Tuner 

Test 

Baseline Test (i.e., Stock) Bully Dog Test (Extreme setting) 
Test Start 

Valuea 
Test End 
Valuea Deltab 

Test Start 
Valuea 

Test End 
Valuea Deltab 

FTP 83.3 87.2 4.0 15.3 23.3 8.0 
HWFE 85.5 83.3 -2.3 22.7 23.3 0.6 
US06 76.5 71.4 -5.1 28.4 29.5 1.1 
SC03 78.2 83.3 5.1 32.2 32.9 0.6 
Totalc 83.3 83.3 0 15.3 32.9 17.6 

Blue – Fuel economy increased by 11 percent and reduced absolute load recorded with the data logger indicates the 
A/C was turned off during the Bully Dog SC03 test. ERG was not present during this test on 10 November 2015 to 
confirm but was present for the baseline test on 28 October 2015 when it was turned on per the SC03 test procedure. 
a – The inferred DPF loading at the end of each individual test does not match the DPF loading at the beginning of 
the subsequent test because, as explained in Section III.B.4, each test included two consecutive test cycles but only 
the second test cycle is used to generate official test results. 
b – A positive delta indicates the soot loading on the DPF increased over the test. A negative value indicates the soot 
loading on the DPF decreased over the test. 
c – This is the total change in inferred DPF loading from the start of the FTP test to the end of the SC03 test. 
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Figure 6. Inferred Delta DPF Loading (%) on the FTP Test 

Figure 7. Inferred Delta DPF Loading (%) on the HWFE and US06 Tests 
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a. Commanded EGR 

The EGR parameter is the commanded EGR duty cycle or position24 which is directly related to the actual 
flow of recirculated exhaust gases through the EGR system (0 = valve closed/no flow, 100 = valve 
open/full flow). The live data showed that Bully Dog Extreme tuner did not disable the EGR system. 
Instead, there was an increase in the usage of EGR observed on all tests as shown in Figure 8. It is 
unknown if the tuner directly alters EGR operation or if the ECM responded to changes of other 
parameters made by the tuner by increasing the use of EGR. According to a document titled 6.7L 
Powerstroke Diesel Engine: Engine Description, Systems Overview, and Component Location,25 the 
commanded EGR is determined by intake pressure, engine load, engine temperature, exhaust pressure, 
and engine speed (RPM). See Sections IV.B.1.c and IV.B.1.d, respectively, for changes observed to 
intake pressure and calculated engine load. 

Figure 8. Actual EGR A Duty Cycle or Position (%) Data Logged from the F-250 Test Vehicle 

b. SCR Ammonia Level 

The live data show the Bully Dog Extreme tuner did not disable the SCR system. However, as shown in 
Figure 9, there was a decrease in the inferred SCR ammonia level26 for all tests with the Bully Dog 40420 
tuner installed with the exception of the SC03 test. However, as previously explained, fuel economy 
increased by 11 percent and reduced absolute load recorded with the data logger indicates the A/C was 
turned off during the Bully Dog SC03 test. ERG was not present during the Bully Dog SC03 test on 10 

24 Ford enhanced parameter FPID-469 
25 Available online at: http://www.ford-trucks.com/ford-manuals/6.7L_Diesel.pdf. 
26 This is Ford enhanced parameter FPID-047C. The EPA MSEB and ERG were unable to obtain information from 
Ford about the SCR ammonia (i.e., urea) level such as what the value represents, how the ECM calculates the value, 
and if the ECM uses it to monitor or control the SCR system. 
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November 2015 to confirm but was present for the baseline test on 28 October 2015 when it was turned 
on. Therefore, it is unknown if the lack of A/C operation on the Bully Dog SC03 test affected the inferred 
SCR ammonia level. It is also unknown if the accuracy of this inferred value is affected by other changes 
made by the tuner, if a possible increase in engine out NOx emissions caused by the tuner depleted the 
SCR ammonia level, or if the tuner directly alters SCR operation by decreasing the ammonia dosing rate. 

ERG also evaluated ammonia dosing rates collected by the data logger27; however, it was determined that 
the rates are calculated averages over a 48 hour period of engine operation or the period needed for a 
demanded reagent consumption of at least 15 liters, whichever is longer. Since each test was much shorter 
than these periods, the data was not useful for comparing dosing rates with the stock calibration (i.e., 
baseline) to dosing rates with the Bully Dog 40420 tuner installed. 

Figure 9. Inferred SCR Ammonia Level Data Logged from the F-250 Test Vehicle28 

c. Manifold Absolute Pressure 

The manifold absolute pressure (MAP) parameter29 is the absolute pressure, in kilopascals (kPa), 
measured directly by a sensor in the intake manifold. As shown in Figure 10, the data indicate that there is 
an increase in MAP with the Bully Dog 40420 tuner installed on the FTP, US06, and SC03 tests but not 
on the HWFE test. According to a document titled 6.7L Powerstroke Diesel Engine: Engine Description, 
Systems Overview, and Component Location,30 the measured MAP is monitored by the ECM to control 
turbocharger, EGR, and DPF regeneration. Based on this information, a change in MAP may affect 
overall engine and/or emission control performance. 

27 Ford enhanced parameter FPID-F485 
28 Fuel economy increased by 11 percent and reduced absolute load recorded with the data logger indicates the A/C 
was turned off during the Bully Dog SC03 test. ERG was not present during this test on 10 November 2015 to 
confirm but was present for the baseline test on 28 October 2015 when it was turned on per the SC03 test procedure. 
29 Ford enhanced parameter FPID-F487. 
30 Available online at: http://www.ford-trucks.com/ford-manuals/6.7L_Diesel.pdf. 
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Figure 10. Manifold Absolute Pressure (kPa) Data Logged from the F-250 Test Vehicle31 

d. Engine Load 

The engine load32 parameter represents the instantaneous engine load as a percentage of total possible 
engine load as a function of RPM. According SAE J1979, its calculation is proportional to the 
instantaneous air flow divided by the maximum air flow at wide open throttle as a function of engine 
RPM. However, it is unknown if this methodology is in fact used for this test vehicle since other methods 
may be used. As shown in Figure 11, the data show that there was a significant decrease in engine load 
with the Bully Dog 40420 tuner installed on all tests. According to a document titled 6.7L Powerstroke 
Diesel Engine: Engine Description, Systems Overview, and Component Location,33 the engine load on 
this test vehicle is used to control other systems important for emission control including the EGR, turbo 
charger, and fuel injection pressure. Based on this information, a change in engine load may affect overall 
engine and/or emission control performance. 

31 Fuel economy increased by 11 percent and reduced absolute load recorded with the data logger indicates the A/C 
was turned off during the Bully Dog SC03 test. ERG was not present during this test on 10 November 2015 to 
confirm but was present for the baseline test on 28 October 2015 when it was turned on per the SC03 test procedure. 
32 Ford enhanced parameter FPID-F404. ERG believes this is similar to SAE J1979 PID$04. 
33 Available online at: http://www.ford-trucks.com/ford-manuals/6.7L_Diesel.pdf. 
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Figure 11. Engine Load (percent) Data Logged from the F-250 Test Vehicle34 

e. Fuel Injection Timing 

The fuel injection timing parameter35 represents the point in which main fuel injection begins in degrees 
before (positive number) or after (negative number) top dead center. As shown in Figure 12, the data 
shows a small timing advance with the Bully Dog 40420 tuner installed on some of the test cycles. On the 
HWFE test, advancements in fuel injection timing were most apparent for a small portion of the test 
shown in the zero to 20th percentile range in Figure 12. Changes in fuel injection timing may have a direct 
impact on engine out NOx emissions. However, The EPA and ERG were unable to log data related to fuel 
injection duration, which may also have an effect on emissions. 

34 Fuel economy increased by 11 percent and reduced absolute load recorded with the data logger indicates the A/C 
was turned off during the Bully Dog SC03 test. ERG was not present during this test on 10 November 2015 to 
confirm but was present for the baseline test on 28 October 2015 when it was turned on per the SC03 test procedure. 
35 Ford enhanced parameter FPID-F45D. 
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Figure 12. Fuel Injection Timing Data Logged from the F-250 Test Vehicle36 

1. F-150 – 3.5 Liter Ford EcoBoost 

ERG observed several changes to engine operation on the F-150 test vehicle with the SCT 7015 tuner 
installed compared to the baseline tests with the stock calibration installed. The parameters for which 
ERG identified changes are listed below and are discussed in the following subsections. Relevant figures 
and data tables are provided in these subsections, and Appendix G contains ERG’s entire data analysis for 
the F-150 tests including more detailed descriptions of the data parameters. 

 Engine load 
 Long-term fuel trims 

ERG also examined all other logged parameters for which no significant changes were identified with the 
SCT 7015 tuner installed, including manifold absolute pressure, catalyst temperature, commanded throttle 
actuator, commanded air-to-fuel ratio, fuel rail pressure, ignition timing advance, and short-term fuel trim. 

a. Engine Load 

The engine load parameter37 represents the instantaneous engine load as a percentage of total possible 
engine load as a function of RPM. According SAE J1979, its calculation is proportional to the 
instantaneous air flow divided by the maximum air flow at wide open throttle as a function of engine 
RPM. However, it is unknown if this methodology is in fact used for this test vehicle since other methods 
may be used. As shown in Figure 13, the data show that there was a significant decrease in engine load 
with the SCT 7015 tuner installed on all tests. 

36 Fuel economy increased by 11 percent and reduced absolute load recorded with the data logger indicates the A/C 
was turned off during the Bully Dog SC03 test. ERG was not present during this test on 10 November 2015 to 
confirm but was present for the baseline test on 28 October 2015 when it was turned on per the SC03 test procedure. 
37 SAE J1979 parameter PID$04 
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Figure 13. Calculated Engine Load (percent) Data Logged from the F-150 Test Vehicle 

a. Long-term Fuel Trims 

The long-term fuel trim parameter38 represents the percent change in long-term fuel trims (i.e., a positive 
value is a change to more fuel input, a negative value is a change to less fuel input). As shown in Figure 
14, the data show that there was a significant decrease in long-term fuel trim with the Bully Dog 40420 
tuner installed on all tests. As fuel trim represents a change in injector duration (and, hence, volume of 
fuel provided to the engine), a change in a vehicle’s fuel trim may affect emission control performance 
and the longevity of emission control components, in particular the catalytic converter. 

38 SAE J1979 parameter PID$07 
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Figure 14. Long-term Fuel Trim (percent) Data Logged from the F-150 Test Vehicle 

C. Measured Emissions Results 

The following sections summarize the results from emissions testing at EPA’s testing facility using a 
chassis dynamometer. Table 8 and Table 9 in Section III.C (Quality Assurance and Other Documentation) 
discusses dynamometer calibration settings, test identification numbers, and other information 
documenting the emission results discussed in this section. 

1. F-250 – 6.7 Liter Ford Powerstroke 

Table 14 summarizes the baseline (i.e., stock calibration) emission results for the F-250 test vehicle and 
the results with the Bully Dog 40420 tuner installed. As described in Section III.B.1.a, ERG kept the 
tuner in the “extreme” shift on-the-fly power level at all times when the tuner was installed on the F-250. 
EPA measured CO, CO2, NOx, NMHC, particulate matter (PM), and calculated fuel economy for each 
calibration on the FTP, HWFE, US06, and SC03 drive cycles. Results are presented in Table 14. The 
emissions results are organized by test and calibration. The certified emission levels for this particular 
engine family are also provided. Additional details on emissions testing and results are provided in 
Appendices D. 

As shown in Table 14, EPA measured 0.295 grams of NOx per mile on the FTP test with the Bully Dog 
40420 tuner installed. This is greater than the applicable standard of 0.2 grams per mile for this engine 
family set forth in 40 CFR Part 86 and is nearly three times higher than the measured value from the 
baseline (i.e., stock calibration) FTP test (0.107 grams per mile). When Ford certified this engine family, 
they measured 0.12 grams of NOx per mile on the FTP test and certified it at 0.2 grams per mile after 
applying the appropriate adjustment factors (i.e., deterioration and EAF, See Section III.A). Increases in 
NOx emissions over the HWFE and US06 tests were also observed with the Bully Dog 40420 tuner 
installed but there are no applicable exhaust standard for this engine family on those tests. 

Enforcement Confidential – DO NOT DISTRIBUTE 34 April 2016 



Derive Emissions Testing Summary Report 

Table 14. FTP Emissions Results for MY 2012 F-250 with a 6.7 Liter Powerstroke Diesel Engine 
with the Bully Dog 40420 Tuner (Extreme Setting) 

Test 

Measured Resultsa 

(g/mi, unless otherwise noted) CFMXD06.761A Cert. Information (120,000 miles)b 

Pollutant 

Baseline 
(i.e., 

stock) 
BD 

Extreme 
Percent 
Change 

Measured 
FTP Result 

(new vehicle) 
Upward 

EAF DF 

Useful 
Life Cert. 

Level 

Useful 
Life Cert. 
Standard 

FTP 

CO 0.689 0.904 31% 0.35000 0.01000 0.2100 0.6000 7.3 
NOx 0.107 0.295 177% 0.12000 0.01000 0.0500 0.2000 0.2 

NMHC 0.071 0.100 41% 0.03280 0.00110 0.0192 0.0530 0.195 
PMc 0.000154 0.000317 106% 0.00500 -0.00010 0.0050 0.0100 0.02 

FE (mpg) 14.13 14.46 2% 

N/A - No standards apply for this vehicle and test 

HWFE 

CO 0.014 0.015 7% 
NOx 0.009 0.036 300% 

NMHC 0.004 0.000 -100% 
PM 0.00020 0.00030 53% 

FE (mpg) 23.43 23.62 1% 

US06 

CO 0.018 0.019 6% 
NOx 0.199 0.442 122% 

NMHC 0.001 0.000 -100% 
PM 0.00053 0.00025 -53% 

FE (mpg) 16.92 17.64 4% 

SC03 

CO 0.026 0.034 31% 
NOx 0.649 0.630 -3% 

NMHC 0.009 0.008 -11% 
PM 0.00088 0.00094 6% 

FE (mpg) 14.08 15.59 11% 
Red – FTP NOx emission levels exceeded the applicable standard to which this engine was certified with the Bully 
Dog 40420 tuner installed. 
Orange – Observed increases in NOx on the HWFE and US06. However, there are no applicable exhaust standard 
for this engine family on those tests. 
Blue – Fuel economy increased by 11 percent and reduced absolute load recorded with the data logger indicates the 
A/C was turned off during the Bully Dog SC03 test. ERG was not present during this test on 10 November 2015 to 
confirm but was present for the baseline test on 28 October 2015 when it was turned on per the SC03 test procedure. 
a – All results are rounded to three decimal places unless fewer decimal places were reported in the Appendix D 
laboratory test reports. PM results are rounded to six decimal places because of the raw results were in milligrams 
per mile and ERG converted them to grams per mile. 
b – All engine certification data, including the number of decimal places, are shown as reported by OTAQ 
(http://www3.epa.gov/otaq/documents/eng-cert/on-hwy-2012b.xls). 
c – Despite the large increase in PM on the FTP test with the Bully Dog tuner installed compared to stock, all PM 
results are well below the useful life standard. 
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1. F-150 – 3.5 Liter Ford EcoBoost 

Table 15 summarizes the baseline (i.e., stock calibration) emission results for the F-150 test vehicle and 
the results with the SCT 7015 tuner installed. EPA measured CO, NOx, NMHC, and fuel economy for 
each calibration on the FTP, HWFE, US06, and SC03 tests. The emissions results are organized by test 
and calibration. The certified emission levels reported by Ford for this particular engine family are also 
provided. As shown in Table 15, none of the measured emissions exceeded certification standards with 
the SCT 7015 tuner installed. 
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Table 15. Emissions Results MY 2013 F-150 with a 3.5 Liter EcoBoost Gasoline Engine with the SCT 7015 93 Octane Performance Tune 

Test 

Results (g/mi, unless otherwise noted) DFMXT03.54DX Cert. Info. (50,000 miles) DFMXT03.54DX Cert. Info. (120,000 miles) 

Pollutant Baseline 

SCT 93 
Octane 
Perf. 

Percent 
Change 

Measured 
FTP 

Result 
(new 

vehicle) 
Upward 

EAF DF 

Useful Life 
Cert. 
Level 

Measured 
FTP Result 

(new 
vehicle) 

Upward 
EAF DF 

Useful Life 
Cert. Level 

FTP 

CO 0.536 0.578 8% 0.68 0.25 0.9 3.4 0.68 0.63 1.3 4.2 
NOx 0.017 0.023 36% 0.008 0.004 0.01 0.05 0.008 0.011 0.02 0.07 

HMHC 0.024 0.023 -7% 0.0262 0.01 0.036 0.075 0.0262 0.0251 0.051 0.090 
FE (mpg) 15.57 15.65 1% 

N/A - No standards apply. N/A - No standards apply. 

HWFE 

CO 0.063 0.108 71% 
NOx 0.004 0.005 25% 0.003 0.004 0.01 0.07 0.0028 0.011 0.014 0.090 

HMHC 0.001 0.002 100% 
N/A - No standards apply. N/A - No standards apply. 

FE (mpg) 23.85 24.14 1% 

US06 

CO 1.02 8.75 762% N/A - No standards apply. 0.66 0.63 1.3 19.3 
NOx 0.107 0.053 -50% 

N/A - No standards apply. N/A - No standards apply. HMHC 0.020 .054 170% 
FE (mpg) 17.54 17.23 -2% 

SC03 

CO 0.856 0.545 -36% N/A - No standards apply. 0.43 0.63 1.1 6.4 
NOx 0.060 0.056 -7% 

N/A - No standards apply. N/A - No standards apply. HMHC 0.015 0.013 -13% 
FE (mpg) 15.26 15.27 0% 

Blue – Tailpipe backpressure outside the allowable 5” H2O pressure draw; results cannot be validated. 
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APPENDIX A 
PHOTOGRAPH LOG 
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PHOTOGRAPH #: 1 

TAKEN BY: B. Ruminski SITE LOCATION: ERG Chantilly, Virginia Office 
DATE TAKEN: 8/13/2015 
COMMENTS: Bully Dog 40420 
tuner that ERG purchased directly 
from Punch-It during the inspection 
on 4 August 2015. This unit was 
shipped directly from Bully Dog to 
ERG. 

PHOTOGRAPH #: 2 
TAKEN BY: B. Ruminski SITE LOCATION: ERG Chantilly, Virginia Office 
DATE TAKEN: 8/13/2015 
COMMENTS: Back of the Bully 
Dog 40420 tuner showing the tuner 
serial number (30V6S0F7L000T). 
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PHOTOGRAPH #: 3 
TAKEN BY: B. Ruminski SITE LOCATION: ERG Chantilly, Virginia Office 
DATE TAKEN: 8/13/2015 
COMMENTS: Bottom of the 
package containing the Bully Dog 
40420 tuner that lists the vehicle 
and engine applications. 

PHOTOGRAPH #: 4 
TAKEN BY: B. Ruminski SITE LOCATION: ERG Chantilly, Virginia Office 
DATE TAKEN: 8/13/2015 
COMMENTS: Bottom of the 
package showing the Bully Dog 
40420 tuner UPC, part number, 
serial number (30V6S0F7L000T), 
and version number (V 1.2.0.0) 
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PHOTOGRAPH #: 5 
TAKEN BY: B. Ruminski SITE LOCATION: ERG Chantilly, Virginia Office 
DATE TAKEN: 8/13/2015 
COMMENTS: Contents of Bully 
Dog 40420 tuner package 

PHOTOGRAPH #: 6 
TAKEN BY: B. Ruminski SITE LOCATION: ERG Chantilly, Virginia Office 
DATE TAKEN: 8/13/2015 
COMMENTS: SCT 7015 tuner 
ERG purchased directly from 
Punch-It during the inspection on 4 
August 2015. ERG took possession 
during the inspection. 
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PHOTOGRAPH #: 7 
TAKEN BY: B. Ruminski SITE LOCATION: ERG Chantilly, Virginia Office 
DATE TAKEN: 8/13/2015 
COMMENTS: Bottom of the SCT 
7015 tuner box showing the unit’s 
serial number (X40717156ECA5) 
and SCT UPC. 

PHOTOGRAPH #: 8 
TAKEN BY: B. Ruminski SITE LOCATION: ERG Chantilly, Virginia Office 
DATE TAKEN: 8/13/2015 
COMMENTS: Back of the SCT 
7015 tuner showing the unit’s serial 
number (X40717156ECA5). 
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PHOTOGRAPH #: 9 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/26/2015 
COMMENTS: General overview 
of MY 2012 F-250 test vehicle with 
a 6.7 Liter Ford Powerstroke diesel 
engine. 

PHOTOGRAPH #: 10 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/26/2015 
COMMENTS: VIN of 2012 F-250 
test vehicle. 

Enforcement Confidential – DO NOT DISTRIBUTE 43 April 2016 



Derive Emissions Testing Summary Report 

PHOTOGRAPH #: 11 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/26/2015 
COMMENTS: Chassis label 
Engine label of 2012 F-250 test 
vehicle. 

PHOTOGRAPH #: 12 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/26/2015 
COMMENTS: Engine label of 
2012 F-250 test vehicle. 
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PHOTOGRAPH #: 13 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/26/2015 
COMMENTS: Odometer reading 
on the 2012 F-250 test vehicle prior 
to any testing. 

PHOTOGRAPH #: 14 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/26/2015 
COMMENTS: Stock 
aftertreatment system on the 2012 
F-250 test vehicle containing a 
DOC, SCR, and DPF 
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PHOTOGRAPH #: 15 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/26/2015 
COMMENTS: Engine 
compartment of F-250 test vehicle 
with a 6.7 Liter Ford Powerstroke 
diesel engine showing factory EGR 
system. 

PHOTOGRAPH #: 16 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/29/2015 
COMMENTS: General overview 
of 2013 F-150 test vehicle with a 
3.5 Liter EcoBoost engine. 
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PHOTOGRAPH #: 17 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: VIN of 2013 F-150 
test vehicle. 

PHOTOGRAPH #: 18 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/29/2015 
COMMENTS: Chassis label 
Engine label of 2013 F-150 test 
vehicle. 
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PHOTOGRAPH #: 19 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/29/2015 
COMMENTS: Odometer reading 
on the 2013 F-150 test vehicle prior 
to any testing. 

PHOTOGRAPH #: 20 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/5/2015 
COMMENTS: Passenger side 
catalyst on the 2013 F-150 test 
vehicle. 
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PHOTOGRAPH #: 21 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/5/2015 
COMMENTS: Driver side catalyst 
on the 2013 F-150 test vehicle. 

PHOTOGRAPH #: 22 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/29/2015 
COMMENTS: Engine 
compartment of F-150 test vehicle 
with a 3.5 Liter EcoBoost. 
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PHOTOGRAPH #: 23 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Manual DPF 
regeneration feature on the Bully 
Dog 40420 tuner when installed on 
the F-250 tests vehicle. 

PHOTOGRAPH #: 24 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Manual DPF 
regeneration method showing the 
two options for the type of DPF 
regeneration to force. 
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PHOTOGRAPH #: 25 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: DPF loading at the 
beginning of the manual DPF 
regeneration process forced by 
ERG using the Bully Dog 40420 
tuner on the F-250 test vehicle on 3 
November 2015. 

PHOTOGRAPH #: 26 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: DPF loading at the 
end of the manual DPF 
regeneration process forced by 
ERG using the Bully Dog 40420 
tuner on the F-250 test vehicle on 3 
November 2015. 
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PHOTOGRAPH #: 27 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Prompt observed at 
the end of the manual DPF 
regeneration process forced by 
ERG using the Bully Dog 40420 
tuner on the F-250 test vehicle on 3 
November 2015. 

PHOTOGRAPH #: 28 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/28/2015 
COMMENTS: Bully Dog 40420 
tuner screen when first plugged in 
to vehicle. 
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PHOTOGRAPH #: 29 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/28/2015 
COMMENTS: Bully Dog 40420 
tuner screen when first plugged in 
to vehicle. 

PHOTOGRAPH #: 30 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/28/2015 
COMMENTS: Bully Dog 40420 
tuner screen when first plugged in 
to vehicle. 
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PHOTOGRAPH #: 31 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/28/2015 
COMMENTS: Error message 
ERG initially received when trying 
to install the Bully Dog 40420 tuner 
on the F-250 test vehicle. 

PHOTOGRAPH #: 32 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/28/2015 
COMMENTS: Screen shot of 
ERG updating the Bully Dog 40420 
on a lap top computer as a result of 
the error message during initial 
installation. 
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PHOTOGRAPH #: 33 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 10/28/2015 
COMMENTS: Screen shot of 
ERG updating the Bully Dog 40420 
tuner on a lap top computer as a 
result of the error message during 
initial installation. 

PHOTOGRAPH #: 34 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/2/2015 
COMMENTS: Installation prompt 
when installing the Bully Dog 
40420 tuner on the F-250 test 
vehicle. 
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PHOTOGRAPH #: 35 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/2/2015 
COMMENTS: Installation prompt 
when installing the Bully Dog 
40420 tuner on the F-250 test 
vehicle. 

PHOTOGRAPH #: 36 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/2/2015 
COMMENTS: Installation prompt 
when installing the Bully Dog 
40420 tuner on the F-250 test 
vehicle. 
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PHOTOGRAPH #: 37 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/2/2015 
COMMENTS: Installation prompt 
when installing the Bully Dog 
40420 tuner on the F-250 test 
vehicle. 

PHOTOGRAPH #: 38 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/2/2015 
COMMENTS: Installation prompt 
when installing the Bully Dog 
40420 tuner on the F-250 test 
vehicle. 
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PHOTOGRAPH #: 39 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/2/2015 
COMMENTS: Installation prompt 
when installing the Bully Dog 
40420 tuner on the F-250 test 
vehicle. 

PHOTOGRAPH #: 40 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/6/2015 
COMMENTS: Final settings of 
Bully Dog 40420 tuner (screen 1 of 
2) immediately before first the first 
Bully Dog test sequence. 
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PHOTOGRAPH #: 41 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/6/2015 
COMMENTS: Final settings of 
Bully Dog 40420 tuner (screen 2 of 2) 
immediately before first the first 
Bully Dog test sequence. 

PHOTOGRAPH #: 42 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/2/2015 
COMMENTS: Main screen of 
Bully Dog 40420 tuner after 
installation on the F-250 test 
vehicle. 
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PHOTOGRAPH #: 43 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: SCT 7015 tuner 
plugged into the F-150 test vehicle 
OBD port. 

PHOTOGRAPH #: 44 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Device information 
screen of SCT 7015 tuner (screens -
1-2 of 4) prior to installation on test 
vehicle. 
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PHOTOGRAPH #: 45 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Device information 
screen of SCT 7015 tuner (screens 
3 and 4 of 4) prior to installation on 
test vehicle. 

PHOTOGRAPH #: 46 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Vehicle 
information screen of SCT 7015 
tuner prior to installation on test 
vehicle. 
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PHOTOGRAPH #: 47 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Street use notice 
prompted at the beginning of the 
program vehicle process on the 
SCT 7015 tuner. 

PHOTOGRAPH #: 48 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Program vehicle 
screen of the SCT 7015 tuner on 
the F-150 test vehicle showing 
recognition of the F-150 3.5 Liter 
engine indicating that the tune only 
has preloaded tunes from SCT and 
no custom tunes. 

Enforcement Confidential – DO NOT DISTRIBUTE 62 April 2016 



Derive Emissions Testing Summary Report 

PHOTOGRAPH #: 49 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Error message 
ERG initially received when trying 
to install the SCT 7015 tuner on the 
F-150 test vehicle. 

PHOTOGRAPH #: 50 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Screen shot of 
ERG updating the SCT 7015 tuner 
on a lap top computer. 
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PHOTOGRAPH #: 51 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Screen shot of 
ERG updating the SCT 7015 tuner 
on a lap top computer. 

PHOTOGRAPH #: 52 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Install option for 
fuel octane available with the SCT 
7015 tuner on the F-150 test 
vehicle. ERG selected the 93 octane 
setting. 
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PHOTOGRAPH #: 53 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Install option for 
the type of air intake available with 
the SCT 7015 tuner on the F-150 
test vehicle. 

PHOTOGRAPH #: 54 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Install option for 
global spark available with the SCT 
7015 tuner on the F-150 test 
vehicle. Only negative numbers 
were available for the F-150, which 
represent retarding timing. For 
some vehicles this option also 
includes positive numbers, which 
would represent advancing timing. 
It was assumed that the 93 octane 
tune already advanced timing and 
this option allows you to retard it in 
the case knocking is observed. 
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PHOTOGRAPH #: 55 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Install option for 
wide open throttle (WOT) shift 
point from first gear into second 
gear for the SCT 7015 tuner on the 
F-150 test vehicle. The same option 
was available for gears 3 through 6. 

PHOTOGRAPH #: 56 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Partial list of install 
option options for the SCT 7015 
tuner on the F-150 test vehicle. 

Enforcement Confidential – DO NOT DISTRIBUTE 66 April 2016 



Derive Emissions Testing Summary Report 

PHOTOGRAPH #: 57 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Adjust front tire 
pressure monitor system settings 
for the SCT 7015 tuner on the F-
150 test vehicle. The same option 
appears for the rear tires as well. 

PHOTOGRAPH #: 58 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Idle speed 
adjustment options for the SCT 
7015 tuner on the F-150 test 
vehicle. 
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PHOTOGRAPH #: 59 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Overview of the 
tune installation options selected to 
install on the F-150 test vehicle. 

PHOTOGRAPH #: 60 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Screen shown after 
starting the installation process with 
the SCT 7015 tuner on the F-150 
test vehicle indicating that the tuner 
saves the stock value. 
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PHOTOGRAPH #: 61 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Screen shown 
during the installation process with 
the SCT 7015 tuner on the F-150 
test vehicle. 

PHOTOGRAPH #: 62 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Screen shown 
during the installation process with 
the SCT 7015 tuner on the F-150 
test vehicle indicating that the tuner 
copied the SCT preloaded tune to 
the vehicle. 
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PHOTOGRAPH #: 63 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Screen shown at 
the end of the initial installation 
process with the SCT 7015 tuner on 
the F-150 test vehicle. It was later 
determined that the vehicle battery 
voltage was too low to complete the 
installation, which is a safety net 
used by SCT. After hooking up to 
the battery with a charger, ERG 
was able to successfully repeat the 
installation process. 

PHOTOGRAPH #: 64 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Installation 
confirmation screen on the SCT 
7015 tuner after successfully 
installing the tuner on the F-150 
test vehicle. 
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PHOTOGRAPH #: 65 
TAKEN BY: B. Ruminski SITE LOCATION: EPA NVFEL 
DATE TAKEN: 11/3/2015 
COMMENTS: Device information 
screen on the SCT 7015 tuner 
immediately after successfully 
installing the tuner on the F-150 
test vehicle. 
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APPENDIX B 
CHRONOLOGICAL ORDER OF PROCEDURES PERFORMED BY THE EPA AND ERG 
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Table 16. Chronological Order of Procedures Performed by the EPA and ERG 

Day 
Test 

Vehicle Step 

8/4/2015 N/A 

ERG purchased a Bully Dog 40420 tuner (SN: 30V6S0F7L000T) directly from Punch-It 
Performance, LLC (Punch-It), a company the EPA and ERG inspected on 4 August 2015. 
ERG was unable to take possession of the tuner that day because Punch-It did not have one 
in stock. Instead, the unit was shipped directly to ERG from Bully Dog Acquisitions. It 
arrived at ERG’s Chantilly, VA office on 11 August 2015. 

8/4/2015 N/A 
ERG purchased an SCT 7015 tuner (SN: X40717156ECA5) directly from Punch-It, a 
company the EPA and ERG inspected on 4 August 2015, and took possession of the tuner 
the same day. 

10/23/2015 F-250 The F-250 test vehicle arrived at EPA’s NVFEL. 

10/26/2015 F-250 

the EPA and ERG MSEB personnel (Brent Ruminski and Greg Orehowsky) traveled to 
Anne Arbor, MI and arrived at EPA’s NVFEL. 
ERG obtained OBD data (i.e., Cal IDs, CVNs) from the F-250 test vehicle in the stock 
configuration.a 

The EPA NVFEL performed the derivation runs with the F-250 to determine the proper 
dynamometer set coefficients. 
The EPA NVFEL performed the prep with the F-250 for the baseline (i.e., stock) test. 

10/27/2015 F-250 

The EPA NVFEL initiated the baseline (i.e., stock) tests (FTP, HWFE, USO6, SC03) with 
the F-250. However, during the FTP test, a power conditioner in the lab failed thereby 
voiding the baseline FTP test.  
The EPA NVFEL performed the prep with the F-250 for the baseline (i.e., stock) test. 

10/28/2015 F-250 

The EPA NVFEL performed the baseline (i.e., stock) FTP, HWFE, USO6, and SC03 tests 
with the F-250. 
The EPA NVFEL determined that the incorrect manufacturer target coefficient was used 
during the derivation runs for the F-250 resulting in 2.30 to 4.24 percent less road load 
demanded by the dynamometer, depending on the road speed, than if the correct coefficient 
was used (see Appendix E). The decision was made to continue testing with the incorrect 
coefficient because less road load will not adversely affect emissions. 
ERG installed the Bully Dog 40420 tuner onto the F-250. 
ERG obtained OBD data (i.e., Cal IDs, CVNs) from the F-250 test vehicle after installing 
the Bully Dog 40420 tuner. 
The EPA NVFEL performed the prep with the F-250 for the Bully Dog 40420 tuner test. 
ERG set the on-the-fly tune setting to the Extreme level. 

10/29/2015 F-250 

The EPA NVFEL performed the FTP, HWFE, USO6, and SC03 tests with the Bully Dog 
40420 tuner installed on the F-250. 
ERG returned the F-250 calibration to stock with the Bully Dog 40420 tuner. 
ERG obtained OBD data (i.e., Cal IDs, CVNs) from the F-250 test vehicle after returning to 
the stock configuration. 
ERG attempted to install the SCT 7015 tuner on the F-250 but the installation process was 
unsuccessful. ERG contacted SCT technical support directly to troubleshoot the error but a 
fix was never provided to ERG. 

10/30/2015 F-150 

The F-150 test vehicle arrived at EPA’s NVFEL. 
ERG obtained the stock OBD data (i.e., Cal IDs, CVNs) from the F-150 test vehicle in the 
stock configuration. 
The EPA and ERG MSEB personnel (Brent Ruminski and Greg Orehowsky) departed the 
EPA NVFEL for the week. 
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Table 16. Chronological Order of Procedures Performed by the EPA and ERG 

Day 
Test 

Vehicle Step 

F-250 
ERG began analyzing the live engine data logged during the F-250 tests and determined that 
an active DPF regeneration occurred during the Bully Dog test but not during the baseline 
tests. 

11/2/2015 

F-150 

ERG personnel (Brent Ruminski and Michael Sabisch) traveled to Anne Arbor, MI and 
arrived at EPA NVFEL. 
The EPA NVFEL performed the derivation runs with the F-150 test vehicle to determine the 
proper dynamometer coefficients. 
The EPA NVFEL performed the prep with the F-150 test vehicle for the baseline (i.e., stock) 
test. 

F-250 

ERG reinstalled the Bully Dog 40420 tuner onto the F-250 because it was determined that a 
DPF regeneration occurred during the Bully Dog test on 29 October 2015 and was therefore 
not a valid test. 
ERG obtained OBD data (i.e., Cal IDs, CVNs) from the F-250 test vehicle after installing 
the Bully Dog 40420 tuner. 

11/3/2015 

F-150 

The EPA NVFEL performed the baseline (i.e., stock) FTP, HWFE, USO6, and SC03 tests 
with the F-150 test vehicle. 
ERG installed the SCT 7015 tuner onto the F-150 test vehicle. 
ERG obtained OBD data (i.e., Cal IDs, CVNs) from the F-150 test vehicle after installing 
the Bully Dog 40420 tuner. 

F-250 

The EPA NVFEL mounted the F-250 test vehicle to the dynamometer. With the assistance 
of the EPA NVFEL, ERG used the Bully Dog 40420 tuner to manually force a DPF 
regeneration on the F-250. 
The EPA NVFEL performed the prep with the F-250 for the Bully Dog 40420 tuner retest. 

11/4/2015 F-150 
The EPA NVFEL lost power during the morning hours. 
The EPA NVFEL attempted to perform the prep with the F-150 test vehicle for the SCT 
7015 tuner test but the road speed fan malfunctioned. 

11/5/2015 F-150 The road speed fan was repaired by late afternoon. The EPA NVFEL performed the prep 
with the F-150 test vehicle for the SCT 7015 tuner test. 

11/6/2015 

F-150 

The EPA NVFEL performed the FTP, HWFE, USO6, and SC03 tests with the SCT 7015 
tuner installed on the F-150 test vehicle. 
ERG returned the F-150 test vehicle calibration to stock with the SCT 7015 tuner. 
ERG obtained OBD data (i.e., Cal IDs, CVNs) from the F-150 test vehicle after returning to 
the stock configuration. 

F-250 
ERG double checked OBD data (i.e., Cal IDs, CVNs) from the F-250 test vehicle with the 
Bully Dog 40420 tuner already installed to ensure that the on-the-fly setting was set to the 
Extreme level. 

N/A ERG personnel (Brent Ruminski and Michael Sabisch) departed The EPA NVFEL for the 
week. 

11/9/2015 F-250 The EPA NVFEL performed the prep with the F-250 for the Bully Dog 40420 tuner test. 

11/10/2015 F-250 The EPA NVFEL performed the FTP, HWFE, USO6, and SC03 tests with the Bully Dog 
40420 tuner installed on the F-250. 

a – ERG generally obtained OBD data from the test vehicles at the beginning of each day even if a new calibration 
was not installed in order to verify that the ECM calibration was not tampered with. ERG recorded the Cal IDs and 
CVNs each time. Only the OBD data steps immediately before and after a calibration change are shown in this table. 
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APPENDIX C 
MISCELLANEOUS EMAIL DOCUMENTATION 

APPENDIX D RAW EMISSIONS TEST DATA FROM EPA NVEFEL 

APPENDIX E 
DYNAMOMETER COEFFICIENT DOCUMENTATION FROM EPA NVFEL 

APPENDIX F 
LIVE DATA ANALYSIS – F-25 TEST VEHICLE WITH THE BULLY DOG 40420 TUNER 

APPENDIX G 
LIVE DATA ANALYSIS – F-150 TEST VEHICLE WITH THE SCT 7015 TUNER 

APPENDIX H 
BULLY DOG TUNER – CUSTOMER COMPLAINTS REGARDING DPF REGENERATION 
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Brent Ruminski 

From: Orehowsky, Gregory <Orehowsky.Gregory@epa.gov> 
Sent: Friday, October 30, 2015 10:05 AM 
To: Brent Ruminski 
Subject: FW: Info on F150 

 
 

 
 

 
 

 

  
 

 
 

 
Greg, 

Engine family: DFMXT03.54DX 
Calibration:  
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Brent Ruminski 

From: 
Sent: Tuesday, November 10, 2015 9:25 AM 
To: Orehowsky, Gregory 
Cc: Brent Ruminski 
Subject: RE: Mileage on catalysts on diesel and gas vehicles 

Greg, 

They believe the diesel aftertreatment system age is the same as the odometer. 

  
 

 
 

 

Greg, 

The gas vehicle catalyst is the mileage as indicated on the odometer. 

The diesel vehicle catalyst has some mileage and is not 4K. The engineer of this vehicle is on vacation today and I can get 
the actual mileage on Monday. 

How is the testing going? 
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NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

Test Number: 2016-0026-006 Vehicle ID: FORD F250-184W121 
Test Information Test Date: 10/28/2015 MFR Name Ford Motor Company 

~,(1) 3~~ Key Start/ Hot Soak: 07:38:14 / 09:57 MFR Codes: FMX 30 
Fuel Container ID/ FTAG: F00023 / 25330 C,onfig ft: 00 

Fuel Type: 19 Cert Diesel 7 -15 ppm Sulfur Transmission: Auto{&"1 Test Procedure: 02 CVS 75-Later (w/o Can Load) (ftp3bag) Shlfl Schedule: A0EPA0005 
<'.♦ ~ FE Calculation Method: Diesel Beginning Odometer: 052832.0 Ml..,.,,.,.a~ 

Pretest Remarks: Drive Schedule: ftp3bag 
Drive Axle: AWD Soak Period: 20.8 hours 

Bag Data N2O THC l lntTHC co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 0.906 12.074112.684 40.468 4 .120 0.971 3.894 
Ambient 0.329 2.236 0.223 0.012 0.045 2.051 

Net Concentration 0.600 10.001 / 10,611 40261 4.109 0 ,929 1.993 8.469 

Remarks: 
Phase 2 

Sample 0.714 3.13413.081 0.494 0.218 0,593 2.236 
Ambient 0 .323 2.215 0.073 0.008 0,045 2.050 

Net Concentration 0.405 1.017 /0.964 0.424 0.230 0,550 0.277 0.666 

Remarks: 
Phase 3 

Sample 1.001 4.064 / 4 .154 15.218 1.139 0.806 2.594 
Ambient 0.32.4 2.202 0.024 0.006 0.045 2.057 

Net Concentration 0.696 1.994 / 2.084 15.195 1,133' 0.763 0.660 1.374 

Remarks: 
Phase 4 

Sample 
Ambient 

Net Concentration 

Remarks: This test has Qartlculate results. 

Results N20 ItlC / fotTHC co ~ CO2 CH4 NMHC Vgl MPG 

(gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (mpg) 

Phase 1 ·0.051 - I 0.282 2.160 0,328 783.5 0 .06 1 0.225 12.958 

Phase 2 0.054 - I 0.041 0.036 0.027 736,6 0.014 0.028 13.856 

Phase 3 0.058 - I 0.055 0806 0.090 636.5 0.020 0036 16.001 

NMOG=NMMC 
fl8 7d6 0.0252J 0 07119 Weighted 0 05454 0 09464 0 68894 0. 10650 

D11no Setlings Dyno #; D329-AWDFuel Econom11 Ofesel MPG 
Phase 1 12.92 Aug Brake Inertia: 9500 

EPA Sel Co A: -16.94Phase 2 13.81 y 
EPA Set Co B: -0.5339 Phase 3 15.95 
EPA Set Co C: 0.04960 a 

AWD Emiss-Bench; Mexa 7200dle 
PnolTime 03-Nov-2015 10.J.I 

we,ahted 1-1 1J 
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@ NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

Test Number: 2016-0026-006 Vehicle ID: FORD F250-184W121 
Results N2O THC/ lntTHC co NOx CO2 CH4 NMHC Melh Resi;ionse 

(grams) (grams) (grams) (grams) (grams) (grams) (grams) 1.075 
Phase 1 .0.180 - I 1.005 7.699 1. t70 2793.3 0.218 0.802 
Phase 2 0.208 - I 0.156 0. 138 0, 102 2816.5 0.052 0. 108 
Phase 3 0,208 • IO 196 2,885 0.320 22776 0.072 0.129 

Test Conditions Phase 1 Phase 2 Phase 3 Phase 4 
Barometer (lnHg) 28.70 28.69 28.68 

Avg Cell Temp (degF) 74.05 74.01 74.03 
Dew Point (de_gF) 48 51 48.67 48.71 

Specific Humfdity (grafnsllbm) 52.78 53. 13 53.24 
NOx Corr Factor 0.9054 0.9068 0.9072 

CO2 Dilution Faclor 13.723 22.595 16588 
CFV Vmix (scf@68F) 5777,83 9851.38 5736.51 

Total CVS Vmlx (scf@68F) 5800,31 9889.54 5758.78 

CVS Ffow Rate Avg (scfm) 683.36 678.47 678.21 

Fan Placemen1: Road Speed fan 
Phase Time (secs) 507.30 871.20 507.50 

Distance (miles) 3.565 3.824 3.578 
Ba_g Analysis Time (secs) 947,3 150.1 79.0 

FTP 81 FTP82 FTP_B3 FTP-W MFR 
IWR % diff -2,742 -1.973 -0,571 -1 .752 -

ASCR % difl' -1.477 -0.929 -0,301 -0.883 -
EER -0 636 -1.199 -0.574 ·0,869 -

PnntTome 03-Nov-2015 10:34 V150811 - d329 EPAVOAEml 510280n922 Page2 Ol 5 
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NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results 

Test Number: 2016-0026-006 Vehicle ID: FORD f 250•184W121 
Test Information Test Date: 10/28/20'15 MFR Name Ford Motor Company 
?fiD lJT◄~# Key Start: 07:38: 14 / 09:57 MFR Codes. FMX 30 

Fuel Container ID: F00023 I 2.5330 Config #: 00 
fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Transmission· Auto 

Test Procedure; 02 CVS 75-Later (w/o Can Load) (flp3bag) Shift Schedule: AOEPA0005l&J Calculation Method: Dresel Beginning Odometer. 052832.0 Ml 
~ ,....o~ Pretest Remarks: Drive Schedule: ftp3bag 

Soak Period: 20.8 hours 
AJI fillerweignts arecorrected for buoyancy. 

Particulate Filter Filter Tare Gross Net Wt Total Mass Total Mass Filter 
Sampler No. (Pre Wt) (Post Wt) mg mg mg/ mi commenl 

A 220215117 363,1513 363.1522 0.00088 0.687 0.193 
B 220215120 362.3767 362.3765 0.00000 0.000 0.000 
C 220215123 360.5820 360.5829 0.00091 0 714 0.200 

~ 

Remarks; 

Phase 2 A 220215118 366.0701 366.0708 0.00064 0.498 0.130 
B 220215121 368.6038 368.6037 0.00000 0.000 0.000 

C 220215124 366.4137 366.4123 0.00000 0,000 0,000 

Remarks. 

Phase 3 A 220215119 365.8039 365,8004 0.00000 0.000 0.000 
B 220215122 362.3384 362.3373 0,00000 0.000 0.000 
C 220215125 364.2648 364.2656 0.00077 0 .596 0.167 

Remarks: 

Phase 4 

Remarks: This test has particulat~ results. 

Average Results Net Wt Total Mass Total Mass 

mg mg mg/mi 

Phase 1 0.00060 0.700 0.196 

Pnase 2 0.00021 0.498 0,130 
Phase 3 0.00026 0,596 0.167 

All fillerweights are correcled rot bUOyanG)' 

0.15403 Weighted All Fl1ters: 
Reference Filter Stability Check Tare Gross NetWI Stabilfty Check Dyno #: 0329 - AWD 

2% of Avg Net or 0,01 mg No. (Pre Wt) (Post WtJ mg PASS/FAIL Inertia: 9500 

0.01 1 365.48782 365.48537 -0.00245 PASS EPA Set Co A: -16 ,94 

2 365.77463 365.77298 -0.00165 PASS EPA Set Co B: -0 ,5339 
EPA Set Co C· 0.04960 PM Media 

MTL PTFE_PFA 
Emissions Bencl Mexa 7200dle 

Pnnt Time ~Nov-2015 10:34v150811 - d329 EPAVOAEm151028071922 Page3ol5 

VTAURdlOOC,xls 11/3/201510:34 AM 



1

@ NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results 

Test Number: 2016-0026-006 Vehicle ID: FORD F250-184W121 
WEIGHING CHAMBER Buo:,:ancl{ 012eralor Chamber Tem12 Dew Point Barometer Last Change In Stalus 

Timestamp Factor (id) ("F) ("F), ("Hg) Status @ timestamp 
Pre-test 10/26/15 11 :24 1.0003967 322990 71 .6 49.6. 29.48 NORM @ 10/26/15 08:33:35 
Post-test 10/28/15 13:21 1.0003837 322990 71 3 49,4' 28.50 NORM @ 10/28/15 09:58:32 

Test Conditions Phase 1 Phase 2 Phase 3 Phase 4 
Barometer (inHg) 28.70 28.69 28.68 

Avg Cell Temp (degF) 74.05 74.01 74.03 
Dew Point (degF) 48.51 48.67 48.71 

Specific Humidity (gra1ns/lbro) 52.78 53,13 53..24 
NOx Corr Factor 0.905.4 0,9068 09072 

Dilution Factor 13.72 22,60 16.59 
CFV Vmix. (scf @68F) 5777.83 9851.38 5736,51 

Sampfe Volume A (scf @68F) 7.434 12.752 7.339 
Sample Volume B (scf @68F) 7.616 12.694 7.538 
Sample Volume C (scf@68F) 7.42.3 12 719 7.393 
Sample Volume D (scf@68F) 

Sample Volume Avera,ge (scf @68F) 7.491 12.721 7.423 
Total PM Vmix (scf @68F) 5800.31 9889,54 5758.78 

Phase Time (sec) 507.30 871 .20 507,50 
Distance (miles) 3,565 3.824 3.578 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU Oil Air A (degC) 46.8 44.8 44,1 
PSU Oil Air B (degC) 42.1 39.5 40.4 
PSU Oil Air C (degC) 422 41',3 40,6 
PSU Filler A (degC) 45.9 46.0 47.4 
PSU Filter B (degC) 47.7 47.7 48.8 
PSU Filter C (degC) 48.7 48,6 47.9 

PSU 0 1Flow A (1pm) 29.9 29.9 29,7 
PSU Oil Flow B (1pm) 29.9 29.9 29.7 
PSU Oil Flow C (1pm) 29 8 29.9 29.6 
PSU A Proportionality . 
PSU B Proportionality . 
PSU C Proportionality . 
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NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

Tesl Number: 2016-0026-003 Vehicle ID: FORD F250-184W121 
Test Information Test Date: 10/28/2015 MFR Name Ford Motor Company 

Key Start: 09:02:38 MFR Codes. FMX 30 
Fuel Container ID/ FTAG: F00023 / 25330 Config #'. 00 '("•~a · ~ Fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Transmission: Auto 

Test Procedure: 3 HWFET (hwfetprep_hwfel) Shift Schedule: AOEPA0011~ '+ ~ ._SJ! FE Calculation Method: Diesel Beginning Odometer: 052843,0 Ml 
•11Q"i\$!- Pretest Remarks: Drive Schedule; hwfetwarmup_hwfet 

Drive Axle: AWD 

Bag Data N20 THC/ lntTHC co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 0.792 2.602 / 2 .667 0,511 0,229 1,044 2,232 
Ambient 0.329 2.147 0.000 0008 0.046 2..047 

Net Concentration 0 ,489 0,622 / 0 688 0.511 0,222 1.002 0.345 0 317 

Remarks'. 
Phase 2 

Sample 
Ambient 

Net Concentration 

Remarks: 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarks: 
Phase 4 

Sample 
Ambient 

Net Concentration 

Remarks: This te~! has 1:1artioulate results. 

Results N20 THC/ lntTHC co NO~ CO2 CH4 NMHC Vol MPG 

(gpm) (gpm) (gpm) (gpm) (9pm) (gprn) (gpm) (mpg) 

Phase 1 0 021 IO 009 0 01~ 0000 43'12 0005 0 <'04 2~ !)\)~ 

NMOG=NMHC 

D~no Settings Dyna#: 0329-AWDFuel Economl! Diesel MPG 
Aug Brake Inertia: 9500Phase 1 23 43 

y EPASetCoA· -16.94 
EPA Set Co B: -0.5339 
EPA Set Co C: 0.04960 

~ 

AWD Emiss-Bench· Mexa 7200dle 
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@ NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

Test Number 2016-0026-003 Vehicle ID: FORD F250-184W121 
Results N20 THC/ lntTHC co NOx CO2 CH4 NMHC Meth Resiionse 

(gra(Tls} (grams) (grams) (grams) (grams} (grams) (grams) 1.075 
Phase 1 0.217 · I 0.096 0 , 144 0,093 4442 A 0"056 0.044 

Test Conditions Phase I Phase 2 Phase :3 Phase 4 
Barometer (inHg} 28.64 

Avg Cell Temp (degF) 73,97 
Dew Point (degFJ 48 78 

Specffic Humidity (gralns/lbm) 53.45 
NOx Corr Faclor 0 .9080 

CO2 Dilution Factor 12.826 
CFV Vmlx (scf@68F} 8522.84 

Total CVS Vmix (scf@68f) 8556 51 

CVS FJow Rate AVg (scfm) 668.37 

Fan Placement: Road Speed Fan 
Pliase Time (secs) 765.10 

Distance (miles) 10.231 
Bag Analysis Time (secs) 57.3 

HWY MFR 
.IWR % diff 1,458 

ASCR % diff 1.338 -
EER ·0.331 -
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NVFEL Laboratory Test Data 
Final Laboratory Test Results 

Test Number: 2016-0026-003 Vehicle ID; 

PARTICULATE 

FORD F250- 184W121 
Test Information Test Date: 10/28/2015 MFR Name 

?"tDH~ Key Start 09:1)2:38 MFR Codes: 
Fuel Container ID: F00023 I 25330 Config #: t a · Fuel Type: t 9 Cert Diesel 7-15 ppm Sulfur Transmission· 1 Test Procedure: 3 HWFET (hwfetprep_hwfel) Shift Schedule· l~~ Calculation Method: Diesel Beginning Odometer: l!>-., ,...O'f'!;.~ 
Pretest Remarks: Drive Schedule· 

Ford Motor Company 
FMX 30 
00 
Auto 
A0EPA0011 
052843.0 Ml 
hwfelwarmup_hwfet 

All niter wergnts are corrected for buoyancy 

Particulate Filter Filter Tare Gross NetWt Total Mass 
Sampler No. (Pre Wt) (Post Wt) mg mg 

~ A 220215147 362.9483 362.9481 0.00000 0 .000 
B 220215148 361 .8706 361 .8736 0.00304 2.291 
C 220215149 367,0179 367.0202 0.00228 1.748 

Remarks: 

Phase 2 

Remarks:. 

Phase 3 

Remarks: 

Phase 4 

Remarks: Thls test has Qarticulate res.ults. 

Total Mass Filler 
mg/mi comment 
0.000 
0.224 
0-171 

Average Results Net Wt Total Mass 
mg mg 

Phase 1 0.00177 2,020 

All filler weighls are corrected for buoya11cy 

Total Mass 
mg/mi 
0,197 

Reference Fllter Stabllinf Check Tare Gross Net Wt ~tabllit'.I'. Check 
2% of Avg Net or 0.01 mg No. (Pre Wt) (Post Wt) mg PASS/FAIL 

0.01 1 365,48761 365.48530 -0.00231 PASS 
2 365.774-02 365.77281 -0.001·21 PASS 

PM Media 
MTL PTFE_ PFA 
. 

Dyno #: 0329 • AWD 
Inertia: 9500 

EPA Set Co A: -16.94 
EPA Set Co B. -0.5339 
EPA Set Co C: 0.04960 

Emissions Bencl Mexa 7200dle 

v150811 - d329 EPAVDAEm151028083843 Page 1012 Pnnt Time 03-Nov.2015 10:33 
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@ NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results 

Test Number'. 20 tf>.0026·003 Vehicle ID; FORD F250• 184W121 
WEIGHING CHAMBER Buoj'.an£:i Ooerator ChamberTem11 Dew Point Barometer Las! Chaoge rn Slatus 

Timeslamp Factor (id) (°F) (°F) ("Hg) Status @ timeslamp 
Pre-test 10/26/15 15:41 1.0003955 322990 72 49.4 29.42 NORM @ 10/26/15 08:33:35 
Post-test 10/28/15 14:01 1.0003832 322990 71.7 49,4 28.49 NORM @ 10/28/15 09;58;32 

Test Cond i tions Phase 1 Phase2 Phase 3 Phase 4 
Barometer (inHg) 28,64 

Avg Cell Temp (degF) 73.97 
Dew Point (degF) 4878 

Specific Humidity (grains/lbm) 53.45 
NOx Corr Faclor 0.9080 

Dilution Factor 12.83 
CFV Vmix (scf @68F) 8522.64 

Sample_Volume A (scf @68F) 11.168 
Sample Volume B (scf @68F) 11 ,354 
Sample Volume C (scf @68F) 11 143 
Sample Volume D (scf@68F) 

Sample Volume Average (scf @68F) 11.222 
Total PM Vmix (scf @68F) 8556.51 

Phase Time (sec) 765.10 
Distance (miles) 10.231 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU Oil AirA (degC) 44.4 
PSU Oil Air B (degC) 39 8 
psu Oil Air C (degC) 41 .1 

PSU FIiter A (degC) 47 5 
PSU Filte r B (degC) 50.8 
PSU Filter C (degC) 50.1 

PSU Oil Flow A (1pm) 29.8 
PSU Oil Flow B (1pm) 2.9.8 
PSU Oil Flow C (1pm) 29.8 
PSU A Proportionality . 
PSU B Proportionality 
PSU C Proportionality . 

PnnlTime 03-Nov-2015 10,33 v150811 - d32il EPAVOAEmt 61028083843 Page 2012 
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NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results - NOTE: Variance from CFR procedures per CECA-OAR QAPP October 2015 

Tesl Number: 2016-0026-005 Vehicle ID: FORD F250-184W121 
Test Information Test Date: 10/28/2015 MFR Name Ford Motor Company 

Key Start 11 :48;06 MFR Codes; FMX 30-?°'"•~.

(~ ) Fuel Container ID/ FTAG: F00023 / 25330 Config #; 00 
Fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Transmission: Auto 

Test Procedure: 8.09 sc03wu_sc03 Shift Schedule: A0EPA000S 
~, ~ FE Calculation Method: Diesel Beginning Odometer: 052879.0 Ml 

~t ~llO 
Pretest Remarks: Drive Sched ule: sc03wu_sc03 

Drive Axle: AWD 

Bag Data N2O THC /lntTHC co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 0,837 2.541 / 2.482 0.412 7.017 0.785 2,036 
Ambient 0.323 2.177 0.000 0 .022 0.044 2.025 

Net Concentration 0.533 0.492 I 0.433 0.412 6 .997 0.743 0.129 0,294 

Remarks· PSU B Pmoortionalilll took aboul 1000secs. to get on sriecs. 
Phase 2 

Sample 
Am bient 

Net Concentration 

Remarks: 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarks: 
Phase 4 

Sample 
Ambient 

Net Concentratiol'l 

Remarks: This test has garticulale results. 

Res ults N2O THC/ ln!THC co NOx ~ CH4 NMHC ~ I MPG 
(gpm) (gpm) (gpm) (gpm) (9pm) (gpm) (gpm) (mpg) 

Phdse 1 0 052 I 0.013 0,026 0 649 722 4 0 005 0 000 14 129 

NMOG~NMHC 

Fuel Econom~ Diesel ME!G Dllno Settings Dyno #: D329 -_AWD 
Phase 1 1408 Aug Brake Inertia· 9600 

y EPA Set Co A· -16 .94 
EPA Set Co B: -0.5339 
EPA Set Co C; 0.04960 

' 
' 

AWD Em lss-Bench: Mexa 7200dle 

v150311 - d329 EPAVDAEm151028110521 Page 1 or 2 Prinl Time 03-Nov-2015 10:3'1 

VTAURdl0culsi 1/31201510:34 AM 



.

NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results - NOTE: Variance from CFR procedures per OECA-OAR QAPP October 2015(~)-.-:J Tes! Number. 2016-0026-005 Vehicle ID: FORD F250-184W121 

Results N2O THC/ lntTHC co NOx CO2 CH4 NMHC Meth Resi;ionse 
(grams) (grams) (grams) (grams) (grams) (grams) {grams) 1.075 

Phase 1 0.186 - I 0.048 0.091 2.326 2589.3 0 .016 0.032 

Test Conditions Phase 1 Phase 2 Phase 3 Phase4 
Barometer (inHg) 28.57 

Avg Cell Temp (degF) 73,87 
Dew Point (degF) 49,31 

Specific Humidity (grains/lbm) 54.65 
NOx Corr Factor 0.9127 

CO2 Dilution Factor 17.064 
CFV Vmix (scf @68F} 6699.55 

Total CVS Vmix (scf@68F) 6725.72 

CVS Flow Rate Avg (scrm) 674.45 

Fan Placement: Road Speed Fan 
Phase Time (secs) 596.00 

Distance (miles) 3.584 
Bag Analysis Time (secs) 83.0 

MFR 
IWR % diff -

ASCR % diff -
.EER 

• 

Prtnl TTme 03-Nov-201510:34vl50811 • d329 EPAVDAEm151028110521 Pane'2 of2 
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NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results - NOTE: Variance from CFR procedures per CECA-OAR QAPP October 2015 

Test Number: 2016-0026-005 Vehicle ID: FORD F250-184W121 

Test Date: 10/28/2015 MFR Name Ford Motor Company 
Key Start 11:48:06 MFR Codes: FMX 30 

Fuel Container ID: F00023 / 25330 Config#: 00 
Fuel Type; 19 Cert Dfeset 7-15 pprn Sulfur Transmission· Auto 

Test Procedure: 8.09 sc03wu_sc03 Shilt Schedule: A0EPA0005 
Calculation Method: Diesel Beginning Odometer: 052879.0 Ml 

Pretest Remarks. Drive Schedule: sc03wu_sc03 

All fillerwelghls are corrected for buoya11cy 

Part.iculati Filter Filter Tare Gross Net Wl Total Mass Total Mass Filter 
Sampler No, (Pre Wt) (Post Wt) mg mg mg I mi comment 

Phase 1 A 220215129 367.4670 367.4700 0,00301 2.335 0.651 
B 220215130 362.3705 362.3780 0.00747 5.701 1.591 
C 220215131 3666837 366,6855 0.00182. 1.412 0.394 

Remarks: PSU B Proportionality took. about 1000secs. to get on specs. 

Remarks: 

Phase 3 

Remarks: 

Remarks: This Jest has particulate results. 

Average Results 

Phase 1 

Net W t 
mg 

0 00410 

Total Mass 
mg 

3.149 

Total Mass 
mg I rnl 
0.879 

All n'lterwe,ghls are corrected for buoyancy, 

Reference Filter Stability Check 
2% of Avg Net or 0.01 mg No. 

0.01 1 
2 

PM Media 
MTL PTFE_PFA 

v1508i 1 - d329 EPAVOAEm151028110521 

Tare 
(PreWt) 

365.48783 
'365.77394 

Gross 
(Post Wt) 
365.48556 
365.77297 

Page 1 of 2 

Net Wt 
mg 

-0.00227 
-0,00097 

Stability Check Dyne # : D329 - AWD 
PASS/FAIL Inertia: 9500 

PASS EPA Set Co A: -16.94 
PASS EPA Set Co B: -0.5339 

EPA Set Co C: 0.04960 

Emissions Bencl Mexa 7200dle 
Print Time <n-Nov-2015 10:34 
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c':""~ NVfEL Laboratory Test Data PARTICULATE (! ~ lnal Laboratory Test Results - NOTE: Variance from CFR procedures per OECA-OAR QAPP October 2015 
, Test Number~ 2016--0026-005 Vehicle ID: FORD F250-184W121 

WEIGHING CHAMBER Buoyancy 012erator ChamberTem1:1 Dew Point Barometer Last Change in Status 
Timestamp Factor (id) (•F) (•F) ("Hg) Status @ timeslamp 

Pre-test 10/26/15 11 '49 1,0003967 322990 71 .5 49.4 29.48 NORM@ 10/26/15 08:33:35 
Post-test 10/29/15 9:39 1.0003850 322990 71 .2 49.7 28,60 NORM@ 10/28/15 09:58:32 

Test Conditions Phase 1 Phase 2 Phase 3 Phase 4 
Barometer {lnHg) 28.57 

Avg Cell Temp {degF) 73.87 
Dew Point (degF) 49.31 

Specific Humidity (grains/lbm) 54,65 
NOx Corr Factor 0.9127 

Dilution Factor 17,06 
CFV Vmix (sci @68F) 6699.55 

Sample Volume_A (scf@68F) 8.680 
Sample Volume B (scf @68F) 8.818 
Sample Volume C (sci @68F) 8,680 
Sample Volume D (scf @68F} 

Sample Volume Average (scf@68F) 8,726 
Total PM Vmix (scf@68FJ 6725.72 

Phase Time (sec) 596.00 
Distance (miles) 3,584 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU Oil Air A (degC) 43.5 
PSU Oil Air B {degC) 39.3 
PSU Oil Air C (degC) 40.2 
PSU FIiier A (degC) 45.5 
PSU Filter B (degC) 47.5 
PSU Filter C (degC) 48.3 

PSU Oil Flow A (1pm) 29.,7 
PSU DH Flow B (1pm) 2.9,7 
PSU Oil Flow C (1pm) 29.6 
PSU.A Proportionality . 
PSU B Proportionality . 
PSU C Proportionality 

v l50811- <!329 EPAVOAEm151028110521 Pa!Je 2 ot 2 Prfnl Time 03-Nov-2015 10·34 
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NVFEL Laboratory Test Data 
Final Laboratory Test Results 

Test Number: 2016-0026-004 Vehicle ID: 

CVS 

FORD F25P-184W121 
Test Information Test Date; 10/28/2015 MFR Name 

Key Start 10:34:37 MFR Codes: 
Fuel Container ID / FTAG: F00023 / 25330 Config #'. 

Fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Transmission: (j;·, 
Test Procedure· 89 us062bag (us06warmup_2bagus06) Shift Schedule: 

FE Calculallon Melhod: Diesel Beginning Odometer: l.~t~c,~ 
Pretest Remarks: Drive Schedule: 

Drive Axle: AWD 

Ford Motor Company 
FMX 30 
00 
Auto 

A0EPA0041 
052863.0 Ml 
us06warmup_2bagus06 

Bag Data N2O THC/ lnlTHC co NOx CO2 CH4 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) 

Sample 1.441 2.197 / 2.249 0.871 17.202 1.721 1.757 
Ambient 0.343 2.150 0.036 0.538 0.071 2.009 

Net Concentration 1.142 0.323 / 0 .375 0.839 16.734 1.660 0.006 

Remarl<s: PSU propnrtionalilv outs id!! of CFR speci fications ~ Variant Test 
Phase 2 

Sample 1.182 2.200 / 2.204 0.884 6.493 1.886 1.922 
Ambient 0,331 2,173 0,033 0.093 0.052 2.017 

Net Concentration 0.897 0.333 I 0.337 0.856 6.413 1.841 0.189 

Remarks: 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarks; 
Phase 4 

Sample 
Ambfent 

Net Concenlration 

Remarks: This test has particulate results. 

NMHC 
(ppmC) 

0,368 

-
0 133 

Results N2O TtJQ / lntTHC co NOx CO2 CH4 
{gpm) (gpm) (gpm) (gpm) {gpm) (gpm) 

Phase 1 0.086 - I 0.009 0.040 1.204 1255.3 0.000 
Phase 2 0,029 - IO 003 0 018 0199 601 4 0 002 

Composite 0.04191 0.00468 0.02278 0.42121 745.878 0.00180 

NMHC Vol MPG 
(gpm) (mpg) 
0.009 8.132 
0.001 lo9P 

NMOG=NMHC 

0.00301 

Fuel Economx Diesel MPG Dll □ O Settings 
Phase 1 8.11 Aug Brake 

yPhase 2 16 92 

' . 
Composfte 13.64 AWD 

Dyno # : O329-AWD 
Inertia: 9500 

EPASetCoA: -16.94 
EPA Set Co B· -0.5339 
EPA Set Co C; 0.04960 

Emlss-Bench: Me1(a 7200dle 

¥150811 - C,329 EPAVDAEm151028100338 Page 1 or 5 Pnnt Time 03-Nov-1015 10:33 
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NVFEL Laboratory Test Data 
Final Laboratory Test Results® Test Number: 2016-0026-004 Vehicle ID: 

CVS 

FORD F250-184W121 

~ N20 THC I lntTHC co NOx CO2 
(grams) (grams) (grams) (gr-ams) (grams) 

Phase 1 0.153 - I 0.016 0.07i 2.129 2219. 7 
Phase 2 0.183 - I 0.022 0. 111 l.243 3750.6 

CH4 
(grams) 
0.000 
0.014 

NMHC Meth Res11onse 
(grams) 1.075 
0.016 
0.009 

Test Conditions Phase 1 Phase2 Phase3 
Barometer (inHg) 28.61 28.61 

Avg Cell f emp (degF) 74.12 74.02 
Dew Point (degF) 48.96 49.03 

Specific Humidity (grains/lbm) 53.88 54.03 
NOx Corr Faclor 0.9097 0.9103 

CO2 Dilullon Faclor 7.784 7.103 
CFV Ymix (sof@68F) 2571 51 3916.40 

Total CVS Vmix (scf@68F) 2581.50 3931 .54 

CVS Flow Rate Avg (scfm) 649.10 643.79 

Fan Placement Road Speed Fan 
Phase Time (secs) 130.00 365.00 107.70 

Distance (miles) 1,768 6.236 
Bag Analysis Time (secs} 57.5 239.2 

US06-C US06-H 
IWR % diff 0.808 -11.242 

ASCR % dlff 0.689 -8.587 
EER 0.894 -0.936 

Phase 4 

I 

US06-T MFR 
.-5,055 

-2.249 . 
- 0 373 -

v150811 • d329 EPAVDAEm151028100338 Pa_ge2 or 5 Pnnll1me 03-Nov-2015 10 33 
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NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results 

Test Number'. 2016-0026,004 Vehicle ID: FORD F250- 184W121 
Test Information Test Date: 10/28/2015 MFR Name Ford Motor Company 

~t.0$T~ Key Start: 10:34:37 MFR Codes: FMX 30 
Fuel Container ID: F00023 I 25330 Config #: 

Fuel Type: 19 Cert Diesel 7.15 ppm Sulfur Transmission: Autoisl,,) 00 

Test Procedure: 89 us062bag (us06warmup_2bagus06} Shift Schedule: A0EPA.0041 
Calculatfon Method: Diesel Beginning Odometer, 052863.0 Ml , :n,,,.o,._& 

Pretest Remarks: Drive Schedule~ us06warmup_2bagus06 

All n1te1 we1gt1ts are corrected fo,buoyancy 

Particulati Filter FIiter Tarn Gross Net Wt Total Mass Total Mass Filter 
Sampler No. (Pre Wt) (Post Wt) mg mg mg/mi comment 

A 220215126 362.9477 362.9513 0 .00354 2.923 0.365 
B 220215127 365.7792 365.7836 0 .00431 3.228 0.403 
C 22021 5128 362.5770 362.5856 0 .00865 6.579 0.822 

~ 

Remarks; PSU Proportionality outside of CFR specificalions • Variant Test 

Phase2 

Remarks: 

Phase J 

Remarks: 

Phase 4 

Remarks: This lest has particulate results 

Average Results NelWI Total Mass Total Mass 
mg mg mg / mi 

Phase 1 0.00550 4 243 0.530 

AU rirterwelghJs are co1Tected lorbuoyancy 

Reference Filler Stabili!Y Check Tare Gross Net Wt Stability: Check Dyno #: 0329 •AWD 

2% or Avg Nel or 0.01 mg No. (Pre Wt) (Posl WI) mg PASS/FAIL Inertia: 9500 
o:o, 1 365.48783 365.48494 ·0.00289 PASS EPA Set Co A: ·16.94 

2 365.77394 365.17265 -0.00129 PASS EPA Set Co B· ·0.5339 
EPA Set Co C: 0.04960 PM Media 

MTLPTFE_PFA 
Emfssfons Bend Mexa 7200dle. 

Pnnt Time OO·NOV·20 15 ,0;33v150811 • d329 EPAVDAEm151028100338 Pa_ge 3 or 5 
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NVFEL Laboratory Test Data 
Final Laboratory Test Results@ 

Test Number: 2016-0026-004 Vehicle ID. 

PARTICULATE 

FORD F250-184W121 

WEIGHING CHAMBER. Buoj'.ancj'. O~rator Chamber TemQ Dew Pofnt 
Timestamp Factor (ld) ("F) l.F) 

Pre-test 10/26/1511:49 1.0003967 322990 71 .5 49.4 
Post-test 10/29115 9:20 1.0003847 322990 71.6 49.5 

Barometer 
(''Hg) 
29.48 
28.60 

Last Change in Status 
Status @ Umestamp 

NORM@ 10/26/15 08:33:35 
NORM @ 10/28/15 09:58:32 

Test Conditions Phase 1 Phase 2 Phase 3 
Barometer (lnHg) 28.61 28.61 

Avg. Cell Temp (degF) 74 12 74,02 
Dew Point (degF) 48.96 49.03 

Specific Humfdity (grains/lbm) 53.88 54.03 
NOx Corr Factor 0.9097 0.9103 

Dilution Factor 7.78 7 10 
CFV Vmix (scf @68F) 257 1,51 3916.40 

Sample Volume A (scf @68F) 7.892 4.820 
Sample Volume B (scf @68F) 8.692 5.164 
Sample Volume C (sci @68F) 8.561 5.164 
Sample Volume D (scf @68F) 

Sample Volume Average (set @68F) 8.382 5.049 
Total PM Vm,x (scf@68F) 2581.50 3931 .54 

Phase Time (sec) 130.00 365.00 107.70 
Distance (miles) 1.768 6.236 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU Oil Air A (degC) 44.7 44.5 
PSU Oil Air B (degC) 40.0 39.9 

PSU Oil Air C (degC) 41 .2 H 1 
PSU filter A (degC) 47.6 47.6 
PSU FIiier B (degC) 48.4 48,3 
PSU Filler C (degC) 49,0 48,8 

PSU Oil FlowA (Jpm) 29.Z 28.9 

PSU Oil Flow B (1pm) 29.2 28.9 
PSU Oil Flow C (1pm) 29.1 28.9 

PSU A Proportionality . 
PSU B Proportionality 
PSU C Proportlonality . 

Phase 4 

V150811 • 0329 EPAVOAEm!51028100338 Page 4 or S Pnnt Time 03.Nov-2015 t0:33 
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NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

Test Number: 20 16-0026-008 Vehicle ID; FORD F250•184W121 
Test Information Test Date: 10129(2015 MFR Name Ford Motor Company 

Key Start f Hot Soak: 07:23:24 I 09:51 MFR Codes. FMX 30 
Fuel Container ID f FTAG: F00023 f 25330 Config#: 00 

Fuel Type· 19 Cert Diesel 7-15 ppm Sulfur Transmission: Auto6i·1 Test Procedure· 02 CVS 75-Later (w/o Can Load) (ftp3bag) Shift Schedule: AOEPA0005~ b~ FE Calculation Method: D1esel Beginning Odometer: 052895.0 Ml 
~ L ,no'(\:-' 
~ Pretest Remarks: Drive Schedule: ftp3bag 

Drive Axle: AWD Soak Period: 14.0 hours 

Bag Data N20 THC/ lntT!jC co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 0.736 '14.884 / 15.330 71.656 4.829 0.899 4.437 
Ambient 0.320 2.254 0.329 0.019 0.046 2.036 

Net Concentration 0.438 12.783 / 13.229 71.350 4.811 0.857 2.539 10.499 

Remarks: Regen during 3 11hase 
Phase 2 

Sample 0.667 2.917 12.776 0.530 0.849 0.565 2.180 
Ambient 0.319 2.234 0.079 0.014 0.046 2 .005 

Net Concefltration 0 .362 0.777 I 0.636 0.454 0.835 0.521 0.260 0.357 

Remarks. 
Phase 3 

Sample 2.459 8.149 I 8.568 17,076 4.609 0,949 5.462 
Ambient 0.322 2.213 0.100 0.022 0.046 2.005 

Net Concentration 2.160 6.093 f 6,5 12 16.984 4.588 0.906 3.599 2,643 

Rerparks: 
Phase 4 

Sample 
Ambient 

Net Concentration 

Remarks: Thfs test has oart1culate results. 

~ N20 THC I ln!THC QQ ®.!! CO2 _Q_lli NMHC Vol MPG 
(gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (mpg) 

Phase 1 0.038 - I 0.366 3 .986 0.396 752.0 0,081 0.291 13.443 

Phase 2 0,051 - I 0 .028 0.040 0.109 727.6 0.013 0,016 14.028 

Phase 3 0.188 - I 0.178 0.939 0.373 786.6 0.114 0,072 12.945 

NMOG=NMHC 

Weighted 0.08577 0 13950 I 10631 _ 0.24143 '-· 748.889 0 05508 0 088'31 

Fuel Econom~ Diesel MPG D~na Settings Dyno # : D329 -.AWD 

Phase 1 13.40 Aug Brake Inertia: 9500 

Ptiase 2 13.98 y EPA Set Co A: -16.94 

Phase 3 12.90 EPA Set Co B: -0.5339 

.:. EPA Set Co C; 0.04960 

WelQhled 13 55 AWD Emiss-Bench: Mexa 7200dle 

V150811 - d329 EPAVOAErn151029065353 Page 1ot 2 Print Time 04-Nov-2015 09'.57 
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NVFEL Laboratory Test Data ~~ Final Laboratory Test Results:;:;;-; Test Number: 2016-0026-008 Vehicle ID; 

CVS 

FORD F250-184W1'21 
Results N2O THC / lntTHC co NOx CO2 

{grams) {grams) {grams) {grams) (grams) 
Phase 1 0. 137 - / 1.306 14.225 1.413 2683,5 
Phase 2 0.193 - I 0.107 0.154 0.418 2785.3 
Phase 3 0.671 - I 0.638 3.359 1.336 2814.6 

CH4 
(grams) 
0.290 
0.051 
0.408 

NMHC Meth Res12onse 
(grams) 1 075 

1.037 
0.060 
0.259 

Test Conditlons Phase 1 Phase 2 Phase 3 
Barometer (inHg) 28.59 28_59 2859 

Avg Ceil Temp {degf) 74.06 73.99 74.05 
Dew Point (de9F) 47.17 47.27 47.24 

Specific Humidity {grains/lbm) 50,36 50,55 50.50 
NOx Corr Factor 0,8962 0.8969 0.8967 

CO2 Dilulfon Factor 14.758 23.694 14.088 
CFV Vmix (sci @68F) 6024.68 10271 .27 5975.95 

Total CVS Vmix (scf@68F) 6047.02 10309.44 5998.26 

CVS Flow Rate Avg (scfm) 712,56 707.63 706.93 

~ 

Fari Placement: Road Speed Fan 
Phase Time (secs) 507.30 870.90 507.20 

Distance {miles) 3.569 3828 3.578 
Bag Analysis TTme {secs) 960.3 164.4 156 1 

FTP B1 FTPB2 EI.e..fil 
!WR % diff -1.861 -0.537 -1,994 

ASCR % diff - 1.121 -0.372 -1 .280 
EER -0.543 -0.513 -0.490 

v150811 - d329 EPAVDAE.m151029005353 Page2 or 2 

Phase 4 

F!P-W MFR 
-1 .198 -
-0,687 -
-0.500 -

Pnn1Tim01J4.Nov-201509·57 
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NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results 

Test Number; 2016-0026-008 Vehicle ID: FORD F250-184W121 
Test Information Test Date: 10/29/2015 MFR Name Ford Motor Company 

~u>sr~ Key Start 07:23:24 / 09:51 MFR Codes: FMX 30 
Fuel Container ID: F00023 / 25330 Config#: 00 

Fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Transmission· Auto {&,} Test Procedure: 02 CVS 75-Later (w/o Cais Load) (ftp3bag) Shift Schedule: A0EPA0005 
Calculation Method: Diesel Beginning Odometer: 052895.0 Ml<t<,:~ -.-oit.~ 

Pretest Remarks: Drive Schedule: flp3bag-
Soak Period: 14.0 t,ours 

AJI fNter we1g11ts are correcte<t tor buoyanq 

Particulat< Filter Filter Tare Gross Net Wt Total Mi!SS Total Mass Fiiter 
Sampler No. (Pre Wt) (Post Wt) mg mg mg/mi comment 

Phase 1 A 220215229 367.3839 367.3838 0 .00000 0.000 0.000 
B 2.20215232 359.0205 359.0212 0 .00080 0.634 0 178 
C 220215235 361 .2781 361.2786 0.00050 0.408 0.114 

Remarks: R11gen during 3 Qhase 

Phas_e 2 A 220215230 363,7903 363.7921 0 .00181 1.456 0.380 
B 220215233 365.8989 365.8989 0.0000·1 0.009 0.002 
C 220215236 364.1125 364,1132 0.00071 0.579 0.151 

Remarks. 

Phase 3 A 2202\5231 359,4794 359.4796 0 .00020 0.160 0 045 
B 220215234 366..4285 366.4290 0.00051 0.409 0.114 
C 220215237 360.8515 360.8521 0.00060 Q.486 0,136 

Remar:ks: 

Phase 4 

Remarks: This tel!l has Qarticulate results 

Average Results Net Wt Total Mass Total Mass 
mg mg mg / mi 

Phase 1 0.00043 0.521 0,146 

Phase 2 0 .00084 0,681 0.178 
Phase 3 0.00044 0.352 0 098 

All r.lterweights are conected lor buoya•!GY 

0.14944 

Reference Fll!er Stabili~ Check Tare Gross Net Wt Stabilitll Qheck Dyno # : 0 329 - AWD 

2% of Avg Net or 0.01 mg No, (Pre Wt) (Post WI) mg PASS/FAIL Inertia: 9500 

Wei9hted All Fillers: 

0 .01 t 365.48523 365.48524 0.00001 PASS EPA Set Co A: -16.94 
2 365.77244 365.77305 0.00061 PASS EPA Set Co B: -0.5339 

PM Media EPA Set Co C: 0.,04960 

MTL PTFE_PFA 
Emissions Benet Mexa 7200dle 

Pnnl Time 04-Nov-2015 09 57 , t508 tl - d329 EPAVOAEm151-029065353 Paget ol 2 
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NVFEL Laboratory Test Data 
f inal Laboratory Test Results(~ Test Number; 2016-0026-008 Vehicle ID: 

PARTICULATE 

FORD F250-184W121 
WEIGHING CHAMBER Buo~ancx Q11eralor Qhamber Teme Dew Point 

Timestamp Factor (id) (•F) {•F) 
Pre-test 10/28/15 14:19 1.0003830 322990 71 8 419.7 
Post-test 10/29/1511: 19 1.0003852 322990 71.4 49.5 

Barometer 
("1-{g) 
28.48 
28.63 

Last Change in §talus 
Status @ timestamp 

NORM@ 10/28/15 09:58:32 
NORM@ 10128/15 09:58:32 

Test Conditions Phase 1 Phase2 Phase 3 
Barometer (inHg) 28.59 28.59 28.59 

Avg Cell Temp (degF) 74.06 73.99 74.05 
Dew Point (degF) 47.17 47.27 47,24 

Spec1f1c Humidfty (grainstfbm) 50.36 50.55 50.50 
NO>< Corr Factor 0 .8962 0.8969 0.8967 

Dilution Factor 14.76 23.69 14.09 
CFV Vmlx (sci @68F) 6024.68 10271 27 5975.95 

Sample Volume A (scf @68F) 7.308 12.801 7.387 
Sample Volume B (scr @68F) 7,593 12.773 7,515 
Sample Volume C (scf @68F) 7.436 12.598 7.413 
Sample Volume D (scr @68F) 

Sample Volume Average (scf @68F) 7.446 12.724 7.438 
Total PM Vmlx (scf@68F) 6047.02 10309.44 5998.26 

Phase Time (sec) 507.30 870.90 507.20 
Distance (mites) 3.569 3.828 3.578 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU Oil Air A (degC) 47.9 44.4 44.3 
PSU 011 Air 8 (degC) 41.4 39.4 40.7 
PSU Oil Air C (degC) 42.6 408 40.6 
PSU FillerA (degC) 45.8 46.0 47 4 

PSU Filter B (degC) 47.7 47 7 48.8 
PSU Filter C (degC) 48.5 48.5 47.9 

PSU Oil Flow A (1pm) 29.9 29,9 29.7 
PSU Oil Flow B (1pm) 29.9 29,9 29.7 
PSU Dll Flow C (1pm) 29.9 29.9 297 
PSU A Proportionality 
PSU B Proportfonallty 
PSU C Proportionality . 

Phase4 

v15081 I ~d329 EPAVOAEm151020065353 Pago 2 er 2 Pnnt Tim4 OLNov-2015 09-51 
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NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

Test Number. 2016-0026-009 Vehicle ID· FORD F250-184W121 
Test Information Test Date: 10/29/2015 MFR Name Ford Molor Company 

Key Start 08:52:00 MFR Codes. FMX 30~·~(&) Fuel Cootaioer ID I FTAG: F00023 / 25:.330 Config #: 00 
Fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Transmission· Auto 

Test Procedure: 3 HWFET (hwfetprep_hwfel) Shift Schedule· A0EPA0011 
~.,. 6':,~ FE Calculation Method: Diesel Beginning Odometer: 052906.0 Ml~_,. 

Pretest Remarks. Drive Schedule: hwfetwarmup_hwfet 
Drive Axle. AWD 

Bag Data N2O THC/ lntTHC co NOx CO2 CH4 ~ 
Phase 1 (ppm) (ppmC) (ppm) (ppm} (%) (ppm) (ppmC) 

Sample 0.862 2 197 1 2.203 0,546 1.017 1.087 2 171 
Ambient 0.322 2.034 0.000 0,026 0.047 2.000 

Net Concentration 0.566 0,32810.334 0.546 0.994 1.044 0.333 -0.024 

Remarks: 

~ 
Sample 

Ambient 
Net Concentra!Jon 

Remarks. 
Phase 3 

Sample 
A1'1bienl 

Net Concentration 

Remarks: 
Phase4 

Sample 
Ambient 

Net Concentration 

Remarks: This test has Rarticulate results. 

Results N20 Il::1C l !nlTHC co NOx CO2 CH4 NMHC Vol MPG 

(gpml (gpm) (gpm) (9pm) (gpm) (gpm) (gpm) (mpg) 

Phase I o024 10004 0.016 0.039 441 7 ooos 0.000 23 1 09 

NMOG=NMHC 

Fuel Ec o nomv Diesel MEG D:ino Settings Dyno #: D329-AWD 

Phase 1 230:l. Aug Brake Inertla: 9500 
y EPASel CoA, -16.94 

EPA Set Co B; -0.5339 
EPA Set Co C: 0.04960 -

AWD Em1ss-Bench: Mexa 7200dle 

Page 1 of 2 Prinl r1111e 04-Nov-2015 09•57 v\508 l 1 - d329 i=PAVDA£m151029081938 
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NVFEL Laboratory Test Data CVS 

~ Final Laboratory Test Results 
Test Number: 2016-0026-009 Vehicle ID: FORD F250-184W121 '"·-

N2O THC/ lntTHC co NOx CO2 CH4 NMHC Meth Resi;ionse 
(grams) (grams) (grams) (grams) (grams) (grams) (grams) 1,075 

Phase 1 P.245 • I 0,046 o_150 0.404 4523.3 0.053 0.000 

~ 

Test Conditions 
Barometer (inHg) 

Avg Cell Temp (degF) 
Dew Point (degF) 

Specific- Humidity (grains/lbm) 
NOx Corr Factor 

CO2 Dllulfon Factor 
CFV Vm1x (scf@68F) 

Total CVS Vmix (scf@68F) 

Phase 1 
28.61 
73,92 
47.43 
50.83 

0.8980 
12.325 

8332.14 
8366.01 

Phase 2 Phase 3 Phase4 

CVS Flow Rate Avg (scfm) 653.42 

Fan Placement: Road Speed Fan 
Phase Tlme (secs) 765.10 

Distance, (miles) 10,240 
Bag Analysis T ime (secs) 57.5 

tWR % diff 
ASCR %diff 

EER 

HWY 
-2,376 
-2,058 
-0,475 

MEB. 
-
-
-

PnnlTime 04-Nov-2015 09.58v150811 d:)29 EPAVDAEm15102908t938 Page1 of 2 
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NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results 

Test Number: 2016-0026-009 Vehicle ID: FORD F250-184W121 
Test Info rmation Test Date: 10/2912015 MFR Name Ford Motor Company 

:1t11rr.t~ Key Start 08:52:00 MFR Codes: FMX 30 
Fuel Container ID: F00023 / 25330 Conftg #: 00t a \ Fue'I Type; 19 Cert Diesel 7-15 ppm Sulfur Transmission: Auto 

Test Procedure: 3 HWFET (hwfetprep_hwfet) Shift Schedule: A0EPA0011~~~i 
Calculation Method: Diesel Beginning Odometer. 052906.0 Ml 

l"flO\'-~ - Pretest Remarks: Drive Schedule· hwfetwarmup_hwfet 

All mter wefghls are corrected f01 buoyancy, 

Particulate Filter Filter Tare Gross Net Wt Total Mass Tgtal Mass FIiter 
Sampler No_ (Pre Wt} (Post Wt) rng mg mg /mi commen\ 

Phase 1 A 220215247 369.3982 369.4010 0.00281 2.086 0.204 
B 220215248 359.2033 359,2029 0.00000 0.000 0.000 
C 220215249 365.9509 365.9513 0.00040 0.299 0.029 

Remarks: 

Phase 2 

Remarks: 

Phase'J 

Remarks: 

Phase 4 

Remarks: This test has 12artrculate results . 

Average Results Net Wt Tolal Mass Total Mass 
mg mg mg/mi 

Phase 1 0,00107 1.193 0.116 

Ail filler we,g~IS arn corrected rorbuoyancy 

Gross Net Wt Stabil itir: Check Oyno #. D329 • AWDReference Filter Stabili~ Check Tare 
2% ofAvg Net or 0.01 mg No. (Pre Wt) (Post Wt) mg PASS/FAIL Inertia: 9500 

0,01 1 365.48542 365.48552 0.00010 PASS EPA Set Co A: - 16.94 

2 365.77353 365.77293 -0.00060 PASS EPA Set Co B: -0.5339 
t:PA Set Co C: M4960PM Media 

MTL PTFE_PFA 
Emissions BenCI Mexa 7200dle 

Page 1 or 2 Pnnl Time.04-Nov-2015 09:58v150811 • 11329 l;PAVOAEm1S1029081938 
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NVFEL Laboratory Test Data 
Final Laboratory Test Results @ 

Test Number: 2016-002,6-009 Vehicle ID; 

PARTICULATE 

FORD F250-184W121 
WEIGHING CHAMBER Buo'lanc'l Oi:1erator ChamberTemQ Dew Point 

Timestarnp Factor 0d) ('F) ("F) 
Pre-test 10/28/15 15:25 1.0003827 322990 71 ,9 49.6 
Post-test 10/29/15 11:02 1,0003852 322990 7 1.5 49.4 

Barometer 
("Hg) 
28.47 
28.63 

Last Change in Status 
Status @ timestamp 

NORM @ 10/28/15 09:58:32 
NORM@ 10/28/15 09:58:32 

Test Conditions Phase 1 Phase 2 Phase 3 
Barometer (inHg) 28.61 

Avg Cell Temp (degF) 73.92 
Dew Point (degF) 47,43 

Specific Humidity (grains/lbm) 50.83 
NOx Corr Factor 0 .8980 

Dilution Factot 12.33 
CFV Vmi)( (scf @68F) 8332 14 

Sample Volume A (scf @68F) 1, 1.281 
Sample Volume B (scf @68F) 11.304 
Sample Volume C (scf@68F) 11.277 
Sample Volume D (scf@68F) 

Sample Volume Average (scf @68F) 11.288 
Total PM Vmix (scf@68F) 8366,01 

Phase Time (sec) 765.10 
Distance (miles) 10,240 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU Oil Air A (degC) 45.1 
PSU Oil Air B (degCJ 40.4 
PSU Oil Air C (degC) 41 .7 
PSU Filter A (degC) 48,4 
PSU Filter B (degCJ 50.8 
PSU Filter C (degC) 50.5 

PSU Oil Flow A (1pm) 30.2 
PSU Oil Flow B (1pm) 30.2 
PSU Oil Flow C (1pm) 30, 1 
PSU A Proportionality . 
PSU B Proportfonality . 
PSU C Proportionality . 

Phase 4 

vl50811 - d328.__,_EPAVOAEm 151029081938 Page 2 of 2 Pnnl Time 04-Nov-2015 09·68 
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NVFEL Labora!ory Test Data CVS 
Final Laboratory Test Results - NOTE: Variance from CFR procedures per OECA-OAR CAPP October 2015 

Test Number: 2016-0026-011 Vehicle ID: FORD F250-184W121 
Test Information Test Date: 10/29/2015 MFR Name Ford Motor Company 

Key Start: 1 ·1:10:03 MFR Codes: FMX 30 ~~ 
Fuel Container ID LFTAG: F00023 / 25330 Config # : 00 

Fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Transmission: Auto 

Test Procedure: 8.09 sc03wu_sc03 Shfft Schedule: A0EPA0005 
~.., ,t:j FE Calculation Method: Diesel Beginning Odometer: 052940.0 Ml 
(4') 

~ "noi~- Pretest Remarks: Drive Schedule: sc03wu_sc03 
Drive Axle: AWD 

Bag Data N20 T HC/ ln!THC co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) {ppmC) 

Sample 1.007 2.285 I 2.249 0.520 7.590 0.764 2,028 
Ambien t 0 .323 2.118 0.000 0.028 0.045 2.001 

Net Concentration 0.703 0.288 / 0 .252 0.520 7.564 0.722 0.141 0.100 

Remarks. 
Phase 2 

Sample 
Ambient 

Net Concentration 

Remarks; 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarks: 
Phase 4 

Sample 
Ambient 

Net Concentration 

Remarks: TtJfs test hgs particulate rei!Ul!s, 

N2O THC/ lntTHC co ~ CO2 QtM NMHC Vol MPG ~ 
(gpm) (gpm\ (gpm\ (gi)m) Cgpm) 1gpm) (gprn) (mpg) 

14 4:i.)Pl'\ase I 0069 / 0 008 0 032 069:? 706 :! 0 005 000.l 

NMOG~NMHC 

Dllno Settings Dyna#; 0329 - A.WDFuel Econom~ Diesel MPG 
Phase t f.j 41 Aug Brake Inertia: 9500 

y EPA Set Co A: -16.94 
EPA Sel Co 8 : -0,5339 
EPA Set Co C: 0.04960 

~ 

AWD Emiss-Bench Mexa 7200dle 
Print Time 04-Nov-201509-56V150811 - d329 EPA\/DAEm151029103726 Page1 or 2 
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('ft7» NVFEL Laboratory Test Data CVS 
J; Flnal Laboratory Test Results• NOTE: Variance from CFR procedures per CECA-OAR CAPP October 2015 

....__, Test Number: 2016-0026-011 Vehicle ID FORD F250-184W12 1 
Results N2O THC / lntTHC co NOx CO2 CH4 NMHC Meth Res12onse 

(grams) (grarns) (grams) (grams) (grams) (grams) (gr;ims) 1.075 
Phase 1 0.245 - I 0,028 0.116 2.467 251.92 0.018 O,D11 

Test Conditions Phase 1 Phase 2 Phase 3 Phase 4 
Barometer (inHg) 28 65 

Avg Cell Temp (degF) 73 88 
Dew Point (degF) 46.89 

Specific Humidity (grainsllbm) 49.72 
NOx Corr Factor 0,B938 

CO2 DIiution Factor 17.530 
CFV Vmix (scf@68F) 6710. 14 

Total CVS Vmix (scf@68F) 6736.20 

CVS Flow Rate Avg (scfm) 675.62 

Fan Placement· Road Speed Fan 
PhaseTime (secs) 596.00 

Distance (miles) 3.567 
Bag Analysis Time (secs) 85,2 

MFR 
IWR % dlff -

ASCR % dlff -
EER -

Pnnt Time 04-Nov..201.5 09'..58\11S0811 - d329 EPAVDAEm151029103726 Paoo 2 ot 2 
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NVFEL LaboratoryTest Data PARTICULATE 
Final Laboratory Test Results - NOTE: Variance from CFR procedures per OECA-OAR QAPP October 2015 

Test Number: 2016-0026-011 Vehfcle ID: FORD F250-184W121 
Test Date: 10/29/2015 MFR Name Ford Motor Company 
Key Start: 11:10:03 MFR Codes; FMX 30 

Fuel Container ID: F00023 / 25330 Config #: 00 
Fuel Type: 19 Cert Diesel 7-15 ppm Su1rur Transmission: Auto 

Test Procedure: 8.09 sc03wu_sc03 Shift Schedule: AOEPA0005 
Calculation Method: Diesel Beginning Odometer: 052940.0 Ml 

Pretest Remarks: Drive Schedule: sc03wu_sc03 

Particulat1 

Phase 1 

Filler 
Sampler 

A 
B 
C 

Filler 
No. 

220215253 
220215254 
220215255 

Tare 
(Pre WI} 
372.8152 
372.3134 
358.4432 

Gross 
(Post Wt) 
372.8166 
372.3140 
358.4441 

Net Wt 
mg 

0.00139 
0.00058 
0.00084 

Total Mass 
mg 

1.081 
0.446 
0.656 

All fillerweig~ls are, correcled for buoyancy, 

Total Mass Filter 
mg/mi comment 
0.303 
0 125 
0.184 

Remarks: 

Phase 2 

Remarl\s: 

Phase 3 

Remarks.. 

Phase 4 

Remarl\s: This test has particulate results. 

Average Results 

Phase 1 

Net WI 
mg 

0.00094 

Total Mass 
mg 

0.728 

Total Mass 
mg/mi 
0.204 

All filler weights are correcle<l (or buoyancy. 

Reference Filter Stability Check 
2% of Avg Net or O.Q1 mg No. 

0.01 1 
2 

PM Media 
MTL PTFE_PFA 

v150811 d329 EPAVDI\Eml5i029103726 

Tare 
(Pre Wt) 

365,48542 
365,77353 

Gross 
(Post WI) 
365.48528 
365.77279 

Page 1 of 2 

NelWf 
mg 

-0.00014 
-0.00074 

Stability Check Dyno #. D329 - AWD 
PASS/FAIL Inertia. 9500 

PASS EPA Sei Co A: -16.94 
PASS EPA Set Co B: -0.5339 

EPA Set Co C: 0.04960 

Emisslons BencJMe)(a 7200dle 
Pnnt Trme.04-Nov,2015 09;58 
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NVFEL Laboratory Test Data PARTICULATE 
) lnal Laboratory Test Results• NOTE: Variance from CFR procedures per CECA-OAR QAPP October 2015 
~ Test Number: 2016-0026,011 Vehicle ID· FORD F250-184W121 

WEIGHING CHAMBER Buoyancy 012erator Chamber TemQ Dew Point Barometer La;il Change in Status 
Timestamp Factor (id) (•F) ('F) (''Hg) Stalus @ timeslamp 

Pre-test 10128/15 15:25 1.0003827 322990 71 .9 49.6 28.47 NORM @ 10128115 09:58:32 
Post-test 10/29/15 13:24 1.0003859 322990 71 .3 49.5 28.67 NORM@ 10/28/15 09:58:32 

Test Conditions Phase 1 Phase 2 Phase 3 Phase 4 
Barometer (inHg) 28.65 

Avg Cell Temp (degF) 73.88 
Dew Point (degF) 46.89 

Specific Humidity (grains/lbm) 49.72 
NOx Corr Factor 0.8938 

Dilution Factor 17.53 
CFV Vmix-(scf @68F) 6710.14 

Sample Volume A (scf @68F) 8.634 
Sample Volume B (scf @68F) 8.807 
Sample Volume C (scf @68F) 8.620 
Sample Volume D (scr @68F) 

Sample Volume Average (sci @68F) 8.687 
Total PM Vmix (scf @68F) 6736.20 

Phase Time (sec) 596,00 
Distance (miles) 3.567 

PSU Probe A {degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU Oil Air A (degC) 43.8 
PSU Oil Air B (degC) 39,6 
PSU Of! Air C (de9C) 40.4 
PSU Filler A (degC) 45.6 
PSU FIiier B (degC) 47.7 
PSU Filter C (degC) 48.5 

PSU Oil Flow A (1pm) 29.5 
PSU Oil Flow B (1pm) 29,5 
PSU Oil Flow C (1pm) 29,5 

PSU A Proportionality 
PSU B ProportTonality . 
PSU C Proportionality • 

vi50811 • d32!l EPAVOAEm151029103726 Page 2 of 2 Pnnt T)me 04-Nov-2015 09:58 
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NVFEL Laboratory Test Data CVS 

Final Laboratory Test Results 
Test Number: 2016-0026-010 Vehicle ID: FORD F250-184W12 1 

Test Information Test Dale: 10/29/2015 MFR Name Ford Motor Company 
Key Start: 10'. 15:18 MFR Codes: FMX 30 

Fuel Contalner ID/ FTAG: F00023 I 25330 Config #: 00 
Fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Tra nsrnisslon: Auto 

~ Test Procedure· 89 us062bag (us06Warmup_2bagus06) Shilt Schedule: AOEPA0041 
, FE Calculation Method: Diesel Beginning Odometer: 052926.0 Ml 

II~ Pretest Remarks: Drive Schedule: us06warmup_2bagus06 
Drive Axle. AWD 

-
Bag Data N20 THC/ lntTHC co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 1.431 1.749/1 .648 0 .697 40.040 1.637 1.754 
Ambient 0.331 1.912 0.004 0.373 0.053 1.984 

Net Concentration L140 0.070 I 0.000 0.693 39.712 1.591 0.012 -0.013 

Remarks. PSU Pro.1ortionalit~ out of CFR SQecmcations - variant lest 
Phase 2 

Sample 1,502 1.767 / 1,712 0.723 16.965 1.893 1,909 
Ambient 0 .330 1.895 0.000 01.077 0.048 1.973 

Net Concentration 1.219 0.140 I 0.085 0.723 16.899 1.851 0.214 -0.145 

Remarks: 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarks : 
Phase 4 

Sample 
Ambient 

Net Concentration 

Remarl<s: This \~st has Qarti~ulate resu lts. 

Ftesul ts N20 THQ / lntTHC co NOx CO2 CH4 NMHC VQIMPG 
(gpm) (gpm ) (gpm) (gpm) (gpm) (gpm) (gpm) /mpg) 

Phase 1 0,086 - I 0.000 0.033 2.815 1205.5 0 .000 0.000 8.468 
Phase 2 0 040 rOoo, 0 015 0.516 60,11 0 OOJ 0 000 16691! 

NMOG•NMHC 

Composite 0.05009 0.00068 0.01909 1.02454 737.214 0.00206 0.00000 

Fuel Econo m:t Diesel MPG D~no Settings Dyno #: 0329 - AWD 

Phase 1 8,44 Aug Brake Inertia 9500 

PI\SSt> 2 16 84 y EPA Set Co A: - 16.94 
EPA Set Co 8: -0.5339 

,._ EPA Set Co C: 0.04960 

AWD Emiss-Bench: Mexa 7200dleComposite 13.81 
P~nI 1ime 04-Nov-2015 09,58v150811 • d329 EPAVDAEm151029095059 Pag01 ors 
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@t NVFEL Laboratory Test Data- CVS 
Final Laboratory Test Results 

-7 Test Number: 2016-0026-010 Vehfcle )D: FORD f250-184W12l 

Results N20 THC/ l111THC Cb NOlc CO2 CH4 NMHC Meth Res11onse 
(grams) (grams) (gra(l'ls) (grams) (grams) (grams) (grams) 1.075 

Phase 1 0.163 - I 0.000 0.059 4.980 2132 8 0,001 0.000 
Phase 2 0.248, - I 0.005 0.094 3.210 3760.J 0.016 0.000 

TestConditions Phase 1 Phase 2 Phase 3 Phase 4 
Barometer (inHg) 28.63 28.63 

Avg Cell Temp (degF) 73.92 74,04 
Dew Point (degF) 46.43 47 34 

Specific Humidity (gralnsl lbm) 48,90 60.62 
NOx Corr Factor 0.8907 o.69n 

CO2 Dilution Factor 8.183 7.079 
CFV Vmix (scf@68F) 2577.44 3904.74 

Total CVS Vrnix (scf@68F) 2587 67 :392018 

CVS Flow Rate Avg (scfm) 649,23 641.88 

Fan Placement: Road Speed Fan 
Phase Time (secs) 130.00 365.00 108,20 

Distance (miles) 1.769 6.224 
Bag Ana'lysis Time (secs) 57.8 240.0 

US06-C US06-H US06-1 MFR 
.IWR %dlff 0 .040 -5.159 ·2.490 

ASCR % diff -0.351 -3.970 -1.497 -
EER 0.231 -1 113 -0.682 -

Pn~l Time 04-Nov-2015 09:58 v 1508 H - d329 EPAVDAEm 151020005059 Page 2 of 5 
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NVFEL laboratory Test Data PARTICULATE 
Final Laboratory Test Results 

Test Number: 2016-0026-010 Vehicle ID: FORD F250- 184W121 
Test Information Test Date: 10/29/2015 MFR Name Ford Motor Company 

Key Start: 10:15:18 MFR Codes: FMX 30 
Fuel Container ID: F00023 I 25330 Conf19 #: 00 

Fuel Type: 19 Cert Diesel 7-15 ppm Sulfur Transmission: Autof'j;·~ 
Test Procedure: 89 us062bag (us06warmup_2bagus06) Shift Schedule: A0EPA0041 

Calculation Method, Diesel Beginning Odometer: 052926.0 Mll"" ~·•1 .,.o,,e Pretest Remarks: Drive Schedule: us05warmup_2bagus06-
Ail filter weights are co1Tected for buoyancy 

Particulatt Filter Filter Tare Gross Net Wt Total Mass Total Mass Filter 
Sampler No. (Pre Wt) (Post Wt) rr\9 mg mg/mi comment 

Phase ·1 A 220215159 361 .7224 361 ,7293 0.00691 5.294 0.662 
B 220215160 363.1353 3631430 0.00770 5.809 0.727 
C 220215161 362.1477 362.1487 0.00101 0.767 0.096 

Remarks: ESU Progortionalit~ OU! of CFR SQegifi!'.4!!1ons - varTant test 

Phase 2 

Remarks: 

Phase 3 

Remarks: 

Phase 4 

Remarks This lest has 12art[culale results. 

Average Results. Net W I Total Mass Total Mass 
mg mg mg/ml 

Phase 1 0.00521 3.957 0.495 

AU r.tter weight< areco1Tected tor buoyancy 

Reference Filter Stabili~ Check Tare Gross NelWI Stabilit~ Check Dyno #· 0 329 • AWD 
2% of Avg Nel or 0.01 mg No. (Pre Wt) (PoslWI} mg PASS/FAIL Inertia: 9500 

0 01 1 365.48675 365.4857;2 -0.00103 PASS EPA Set Co A: -16.94 
2 365.77337 365.77243 -0.00093 PASS EPA Set Co B. -0.5339 

PM Media EPA Set Co C: 0.04960 
MTL PTFE_PFA 

Emissions Bend Mexa 7200dle 

vl50B1l - <!319 EPAVDAEm 151029095059 Page 3ol 5 Pr\Ot n,11e 04-NOv-20,s oo·58 
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@ NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results 

Test Number'. 2016-0026-010 Vehicle ID: FORD F250-I84W121 
WEIGHING CHAMBER Buo:tanc:t O~rator Chamber Tern~ Dew Point Barometer Last Change in Stalus 

Timestamp Factor (id) (•F) (•F) (''Hg) Status @ timestamp 
Pre-test 10/27/15 9'09 1 0003954 32.2990 72.1 50 29.42 NORM @ 1 0/26/1 5 08:33: 35 
Post-test 10/29/15 12:10 1.0003852 322990 71 .7 49.7 28.64 NORM @ 10/28/15 09;58:32 

Test Conditions Phase 1 Phase 2 Phase 3 Phase 4 
Barometer (inHg) 28.63 28.63 

Avg Cell Temp (degF) 73.92 74.04 
Dew Point (degF) 46.43 47.34 

Spedfic Humidity (grainsllbm) 48.90 50.62 
NOx Corr Factor 0.8907 0.8972 

Dilution Factor 8.18, 7.08 
CFV Vmix (scf @68F) 2577A4 3904.74 

Sample Volume A (scf@68F) 8.499 5147 
Sample Volume B (scf @68F) 8.62.5 5 148 
Sample Volume C (scf @66F) 8,546 5.143 
Sample Volume D (scr @68F) 

Sample Volume Average (scf @68F) 8.557 5146 
Total PM Vmix (scf @68F) 2587.67 3920.18 

Phase Time (sec) 130.00 365.00 108.20 
Distance tmlles) 1.769 6.224 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU DH Air A (degC) 45.7 45.3 
PSU OJI Air B (degC) 40.9 40.7 
PSU Oil Air C (degC) 42.3 42.0 

PSU Filter A (degC) 47.8 47.9 
PSU Filter B (degC) 48.7 48.5 
PSU Filler C (degC) 49.2 48.8 

PSU Oil Flow A (1pm) 29.1 28.8 
PSU Oil Flow B (1pm) 29.1 28,8 
PSU Oil Flow C (1pm) 29.1 28.8 

PSU A Proportionality . 
PSU B Proportionallly 
PSU C Proportionality , 

v15081 t - d329 EPAVOAEm151029095059 Page4 ors pnnl TTrne04-Nov-201509'58 
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NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

Test Number 2016-0026--016 Vehicle 10 FORD F250-184W121 
Test lnfoll!!alion Test Dale 11/10'2015 MFR Name Ford Motor Company 

@~·,.◄~.. Key Stan I Hot Soak 09 41 07 / 10 06 MFR Codes FMX 30 
Fuel Container ID / FTAG: F00023 I 25330 Config # 00 

Fuel Type 19 Cert Diesel 7• 15 ppm Sulfur Transrmssion · Auto 

Test Procedure 02 CVS 75-later (wl o Can load) (ftp3bag) Shift Schedule AOEPAOOOSr• \ ~i FE Catcotat,on Method Dresel Beginning Odometer 052973.0 Ml
"~.. ...o1~"' - Pretest Remarks Onve Schedule· ftp3bag 

Drive Axle AWD Soak Period 17 9 hours 

Bag Data N20 THC/ lnlTHQ co NOx CO2 ~ ~ 
Phase 1 (ppm) (ppmCI (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 0.877 17 178 120,334 61340 7 645 0932 3 711 
Ambient 0 321 2 393 0 168 0 015 0045 2.046 

Net Concentration 0 579 14 953 I 18 109 61 184 7 631 0 891 1.808 16 165 

Remarks 
Phase 2 

Sample ono 3241 12786 0 504 J 251 0 574 2 233 
Ambient 0,321 2.380 0068 0 012 0 045 2.039 

Net Concentration 0,463 O96'3 I o 509 0 440 1 240 0.530 0 282 0 206 

Remarks 
Phase 3 

Sample 0,969 3 550 / 3 501 13, 178 3,989 0774 2 474 
Ambient 0 324 2,305 0 047 0,013 0.045 2 033 

Ne! Concenlrat,on 0,664• 1 378 / 1 329 1'3 133 3 977 0 732 0 559 0 728 

Remarks 
Phase 4 

Sample 
Ambient 

Net Concentrauon 

Remarks· Tb1s test has Qil!:llf,ulate resultli 

NOx NMHC Vol MPG~ N20 THC / lntTHC co CO2 CH4 
(gpm) (9pm) (gpm) (9pm) (9pm) (9pm) \gpm) (mpgJ 

Phase 1 0.049 - I O 488 3 328 0 611 761 1 0056 0.435 13.294 

Phase 2 0.063 - I 0,022 0.038 0158 7'98 0 01 4 0,009 14 181 
Phase 3 0 056 - I 0.036 0.71 1 0 317 622.3 0017 0 020 16 373 

Nt..tOG~Nt~"lC 
Weighted 0 05832 012216 0.90443 0 29515 701 576 0,02366 0 10017 

Fuel Economi1 Qlesel MP~ Di,:oo Set1'!)_gs Dyno # 0329 - AWD 

Phase 1 13.25 Aug Brake Inertia 9500 
yPhase 2 14 14 EPA Set Co A -16 94 

Phase 3 16.32 EPA Set Co B -0 5339 
EPA Set Co C O 04960-

Weighted 14 46 AWD Em,ss-Bench: Mexa 7200dle 

v150811 - 1!320 EPA\IPAEm16 l t 10092139 PoQc., or 2 Prinl ilmll 17-N0'/•20 15 13 4S 
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NVFEL Laboratory Test Data 
Final Laboratory Test Results@ 

Test Number: 2016-0026-016 Vehicle ID· 

CVS 

FORD F2S0-184W121 

Results N2O THC / l[!ITHC co _gm!.ill! 
(grams) (grams) (grams) (grams) (grams) 

Phase 1 0.177 - / 1 742 11 886 2 181 2718 7 
Phase2 0 241 - I O 084 0146 0605 2763.3 
Phase 3 0 201 • IO 127 2 535 I 129 2219 3 

Q.t!i 
(grams) 
0.201 
0053 
0.062 

NMHC Meth Res11onse 
(grams) 1 075 
1.555 
0 034 
0 070 

Test Conditions Phase 1 Phase 2 Phase3 
Barometer (inH_g) 29.14 29 14 29. 13 

Avg Cell Temp (degF) 74.05 74 00 74 04 
DewPoint (degF) 47 83 47 26 47 BO 

Specific Hum1d1ry (grains/lbm) 5066 49 57 5063 
NOx Corr Factor 0.8974 0.8932 08972 

CO2 Dilution Factor 14.254 23.333 17 269 
CFV Vmix (scf @68F) 5866.47 10006 06 5825.15 

Total CVS Vmix (sc[@68F) 5892.29 10055 53 5854 11 

CVS Flow Rate Avg (scfm) 693 98 689 12 68923 

Fao Placement' Road Speed Fan 
Phase Time (secs) 507.20 871 20 507 10 

Distance (miles) 3.572 3 839 3.566 
Bag Analysis Time (secs) 954.3 158.1 158 8 

.Eif..fil FTP B2 FTP B3 
IWR % dlff _, 208• l 453 0319 

ASCR ¾ diff -0 466 0 378 -0 478 
EER -0.596 0 500 -0 473 

Phase 4 

FTP-W MFR 
-0 452 . 
0 059 
-0.038 . 

vl50811 - cl329 EPAVtlAEm1511100921J9 P;ioe2 pf 2 Plllll TimC! 17-N0v 2015 13.45 
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NVFEL Laboratory Test Data 
Final laboratory Test Results 

Test Number 2016-0026-016 Vehicle ID 

PARTICULATE 

FORD F250-184Wl21 
Test Information Test Date 11/10/2015 MFR Name 

?'tSl'J-4~ Key Stari 09.41 07 I 10'06 MFR Codes 
Fuel Container ID F00023 I 25330 Config # 

Fuel Type· 19 Cert Diesel 7-15 ppm Sulfur Transmission 
Test Procedure·(~ ) 02 CVS 75-Later (w/o Can Load) (ftp3bag) Shirt Schedule 

Calculallon Method Diesel Beginning Odometer
"""'◄, ..,.o,~ Pretest Rematks Dnve Schedule 

Soak Per,od 

Ford Motor Company 
FMX 30 
00 
Auto 
A0EPA0005 
052973.0 Ml 
ltp3bag 
17 9 hours 

All Mt!I Wfltglll6 am COffeclDd (Of 11\Joji;lrJW 

Particulatt Filter FIiter Tare Gross Net Wt Tomi Mi!§S 
Sampler No (Pre WIJ (Post Wt) mg mg 

Ehase 1 A 220215331 368 7616 368 7620 0 00032 0 .257 
B 220215334 366 7988 366 7996 0 00083 0.446 
C 220215337 365 3697 365 3714 0 .00173 1 374 

Remarks; 

Phase 2 A 220215332 367 6082 367 6087 0 00053 0 415 
B 220215335 367 7732 367 7751 0 00183 0 767 
C 220215338 363 1279 3631302 0 00224 1 767 

Remarl<s· 

Af!!.w.1 2.20215333 367 7275 3677257 0 00000 0 000 
B 220215336 361 5208 361 5238 0.00304 1 252 
C 220215339 363 2575 363 2606 0 00314 2 501 

Remarks, 

Phase 4 

Remarks. This test ha§ 11art1culate results, 

l"otal Mass FIiier 
mg l m, comment 
0 072 
0125 
0.385 

0.108 
0200 
0460 

0.000 
0,351 
0 701 

Ave[!!gc Results Net Wt TgJal Milli 
mg mg 

Phase 1 D00096 D 692 
Phase 2 D00153 0 .983 
Phase 3 0 00206 I 876 

NJ l•~l!f we,gnt.s.arec.orreetcd IOI bllovanc:y 

Weighted AU FIiters 

To!al Mass 
mg I rni 
0 194 
0.256 
0 526 

0.31727 
Reference FI iter Stabill~ Check Tare GtO§S Net WI Stab[ll!:r: Che!.k 

2% ofAvg Net or 0 01 rng No (Pre Wt) (Post Wt) mg PASS/FAIL,0.01 365 48995 365 48948 -0 00047 PASS 
2 365.77426 365.77249 -0.00177 PASS 

PM Media 
MTLPTFE_PFA 

Dyno# O329 - AWO 
Inertia· 9500 

EPA Set Co A. -16.94 
EPA Set Co B: -0 5339 
EPA Set Co C 0 04960 

Emissions Bene, Mexa 7200dle 
,11~11 cl32ll EPAVDAEml51'1009:21J9 ?age I 012 Pnn1 Tlmo 17.N0¥•2015 13 •5 
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NVFEL Laboratory Test Data Qb) Final Laboratory Test Results 
~ Test Number 2016-0026-016 Vehicle 10· 

PARTICULATE 

FORD F250-184W121 
WEIGHING CHAMBER Buol£ancll 011eralor Cba!Dber Tem11 Dew PoI □ t 

Timeslamp Factor (id) l"F) (•F) 
Pre.test 1119115 13 36 1 0003940 322990 71 6 49 7 
Post-test 11/10/15 12'04 1 0003913 322990 71.6 49.6 

Barometer 
{"Hg) 
2929 
2909 

Last Change In S!alus 
Status @ tImes1amp 

NORM@ 11106/15 20'40 22 
NORM@ 11106/1520'40.22 

Test Conditions Phase 1 ~ Phase 3 
Barometer (lnHg) 29.14 29 14 29 13 

Avg Cell Temp (degF) 74.05 74.00 74 04 
Dew Point (degF) 47 83 47 26 47 80 

Specific Humidity {gralnsllbm) 50.66 49 57 50.63 
NOit Corr Factor 0 8974 08932 08972 

DUurion Factor l•US 23 33 17 27 
CFV Vmoc (sci @68F) 5866 47 10006 06 582515 

Sample Volume A (scf @68F) 7 427 12.762 7 371 
Sample Volume B (scf @68F) 10.958 23.964 14239 
Sample Volume C (scf @6BF) 7 437 12 746 7 351 
Sample Volume D (scf@68F) 

Sample Volume Average (scf@68F) 8,607 16491 9653 
Total PM Vmix (scf @68F) 5892.29 10055 53 5854 11 

Phase TITT1e (sec) 507.20 871 20 50710 
Distance (mtfes) 3.572 3839 3.566 

PSU Probe A (degC) 
PSU Probe- B (degC) 
PSU Probe C (degC) 
PSU Oil Air A (degC) 45,1 45.2 44 5 
PSU O!I Air B (degCJ 62.7 399 406 
PSU DH Air C {degC) 41 2 41 6 405 

PSU Filter A (degC) 458 460 47 3 
PSU Fllter B (degC) 47 8 484 492 
PSU Filler C (degC) 49 1 491 48 1 

PSU OIi Flow A (1pm) 29.9 29 9 29 7 
PSU Oil Flow B (1pm) 299 29 9 29 7 
PSU 011 Flow C (1pm) 29.8 29 9 296 
PSU A Proportionaltty 
PSU B Proportionality 
PSU C Proportlonahty 

Phase 4 

vl50811 -d32!1 EPAvt>AE/1115I110092139 Page2ol 2 Pnntilme 17N011-2015 13 4!i 

11'17'20151 45 PM VTAURdxxx xis 



.

NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

Test Number 2016-0026-018 Vehicle ID FORD F250-184W121 
Test Information Test Date 11/10/2015 MFR Name Ford Motor Company 

11:30;05. ~u>•,..~ . Key Start 
Fuel Container ID / FTAG F00023 / 25330; a ~ Fue1Type 19 Cert Diesel 7-15 ppm Sulrur 

Test Procedure 3 HWFET (hwferprep_hwfet)\ ~i!Zl 
FE Calculation Method Diesel.,.--"'~ 

Pretest Remarlls 
Drive Axle AWD 

Bag Data N2O THC / ln!THC co NOx 
~ (ppm) \ppmC) (ppm) (ppm) 

Sampte 0.767 2 508 / 2475 0 578 0 877 
Ambient 0.326 2 ,312 0035 0014 

Net Concentration 0.466 0.372 / 0 338 0546 0 864 

Remarl<s 
Phase 2 

Sample 
Ambient 

Net Concentration 

Remarks 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarl<s 
Phase 4 

Sample 
Ambient 

Net Concentral(on 

Remarks· This te~t na~ i:1artlculale results 

Results N20 THC/ l!]lTHC co NOx 
(gpm) (gpm) {gpmJ (gpm) 

Phase 1 0021 • 10 005 0.015 0036 

Fuel Economi,: Dresel MPG 
Phase I 23 62 

, 1,;oa11 CSl29 EPAVO.AEm151 I 10110653 P,qc ! 012. 

MFR Codes FMX 30 
Conf1g #' 00 

Transmission Auto 

Shift Schedule A0EPA0011 
Beginning Odometer 0529840 Ml 

Dnve Schedule hwfetwam,up_hwfet 

CO2 CH4 NMHC 
(%) (ppm) (ppmC) 

1 016 2 200 
0 045 2 033 
0 974 0 321 -0 008 

CO2 CH4 NMHC Vol MPG 
(gpm) (gpm) (gpm) (mcg) 
430 8 0005 0000 23694 

NMOG=NMHC 

Qimo Set\ings Dyno# 0329 - AWD 
Aug Brake Inertia· 9500 

y EPA Set Co A · 16.94 
EPA Set Co B -0.5339 

. EPA Set Co C 0 04960 

AWO Emlss-Bench· Mexa7200dle 
Pnnl nme 17-Nov.2015 13 , .5 

11/17/20151.45 PM VTAURdXJ()t xis 
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~ NVFEL Laboratory Test Data 
Final Laboratory Test Results, 

Test Number 2016-0026-018 Vehicle ID 

CVS 

FORD F250-184W121 
Results N2O THC / lnITHC co NOx CO2 

(grams) (grams) (grams) (grams! (grams) 
Phase 1 0 211 - I 0.048 0 157 0.366 4403,6 

.Qfil 
(grams) 
0.053 

NMHC Meth Reseonse 
(grams) 1075 
0,000 

Test Conditions Phase I Phase 2 Phase 3 
Barometer (inHg) 2913 

Avg Cell Temp (degF) 73.94 
Dew Point (degF) 47 78 

Specific Humidity (gralns/lbm) 50.57 
NOx Corr Factor 0.8970 

CO2 Dflutlot'1 Factor 13 186 
CFV Vrp!J{ (scf @68F) 8683.17 

Total CVS Vm1x (scf@68F) 8726.22 

CVS Flow Rate Avg (scfml 680.94 

Fan Ptacemet'11, Road Speed Fan 
Phase Time (secs) 765.10 

Distance (mites) 10.222 
Bag Analysis Time (secs) 57 8 

HWY 
IWR % d1ff -3,573 

ASCR % d1ff -3.059 
EER -0.992 

Phase4 

MEB 
-. 
-

YIS08.11 03211 EPAVDAEm151 J 1011116Sa Paqe 2 of 2. Pnnt run&17-Nov.2015 13 .cs 
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NVFEL Laboratory Test Data PARTICULATE 
Anal Laborato ry Tost Results 

Test Number 2016.0026.018 Vehicle ID FORD F250-184W121 
Test Inrormat1on Test Date. 11/10(2015 MFR Name Ford Motor Company 

'4""'':, &f.c'>'r Key Start 11 30 05 MFR Codes FMX 30 
Fuel Container ID F00023 / 25330 Config # 00 

F1,1el Type· 19 Cert Diesel 7-15 ppm Sulfur Transm1ss1on· Auto (& ·1 Test Procedure 3 HWFET (hwfetprep_hwfell Shlft Schedule· A0EPA0011 
Calculation Meth.ad Diesel Beginning Odometer. 052984.0 Ml ♦, ~ 

"' .,.o-t~ Pretest Remarks Drive Schedule hwfetwarmup_hwfet-
Almtcr weighlS are001Tecled rar buoyaocy 

Partlculalt FIiter Filter Tare Gross Net Wt Total Ma~s Total Mass Fjlter 
Sampler No (Pre Wt) (Post Wt) mg mg mg l m1 commeni 

Phase 1 A 220215323 360 7570 3607621 0 00508 3 972 0389 
B 22021532A 3606551 360 6603 0 00518 2 178 0 213 
C 22021532S 362,9660 362.9659 000000 0000 0000 

Remarks 

Phase 2 

Remarks 

Phase 3 

Remari<s_ 

Phase 4 

Remarks· This !el?\ has 11artIculate results 

Average Resul ts NetWL To\at Mass Totai Mass 
mg mg mgfmf 

Phase 1 0 00342 3 075 0.301 

Al fillet '1/lh!llllS a,~OCIITHlod IOf -i,a,,cy 

Beference FIiter Stablll~ Check Tare Gross Net Wt 
2% or Avg Net or o01 mg No (Pre Wt) (Post WI) mg 

0.0, 1 365.48984 365 48970 -0 00014 
2 365 77455 365.774<11 -0 00014 

PM Media 
MTL PTFE_PFA 

Slabl!1l~ ~beck Dyna# D329-AWD 
PASS/FAJL l11ertIa 9500 

PASS EPA Set Co A -16,94 
PASS EPA Set Co B: -0 5339 

EPA Sel Co C. 0 04960 

Emissions Bene Mexa 7200dle 
~1&0811 o329 EPAVOAEn\1!>1 I 10 l 106S3 Pagel 012 Plllll Time 17-Nov-2015 13 45 

11117/2015 l 45 PM VTAURdlCXX ;(js 



NVFEL laboratory Test Data 
~ t Final Laboratory Test Results 

Test Number 2016-0026-018 Vehicle 10 

PARTICULATE 

FORD F250-184W121 
WEIGHING CHAMBER BUOJ!~nCl! Oeerator ChamberTeme Dew Point 

Timestamp Factor (Jd) t'F) ("F) 
Pre-test 11/911513 54 1 0003943 222990 71 2 49 5 
Post-test J1/10115 13:46 l 0003911 322990 71 5 496 

Barometer 
("Hg) 
29 28 
2907 

Last Change in Status 
Status @ tImest-amp 

NORM@ 11/06/1'5 20,40:22 
NORM @ 1 l/06r15 20.40:22 

Test Conditions Phase 1 Phase 2 Phase. 3 
Barometer (lnHg) W .13 

Avg Cell Temp (degF) 7394 
Dew Potnt (degF) 4778 

Specific Humidity (gratnsllbm) 5057 
NOx Corr Fact.or 0,8970 

Dllut1on Factor 13 19 
CFV Vmtx (sd @GBF) 868317 

Sample Volume A (scf @68F) 11.157 
Sample Volume B (scf @68F) 20.744 
Sample Vo/ume C (scf @6BF) 11 150 
Sample Volume O rscf @68F) 

Sample Volume Average (scf @68FJ 14 350 
Total PM Vmlx (scf @68F) 8726.22 

Phase 11me-(sec) 76510 
01s1ance (mtles) 10222 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU D11 Air A (degC) 43,8 
PSU Dll Alt B (degC) 39 8 
PSU OIi Alr C (degC~ 40,3 
PSU FIiier A (degC) 47 3 
PSU r:-1Iter B (degC) 51 0 
PSU FIiier C (degC) 50,3 

PSU Ofl Flow A IIPm) 298 
PSU Oil Flow 8 (1pm) 298 
PSU D11 Flow C (1pm) 297 
PSU A Propor1Ionallty 
PSU B Proportionality 
PSU C ProportlonalIty 

~ 

YISOBll • 11329 EPAVOAE:11'1511101106.53 Pilgu l C!I l P""'-llm4 17-Nov-1016 13 45 
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·
NVFEL Laboratory Test Data CVS 

Final Laboratory Test Results . NOTE: Variance from CFR procedures per CECA-OAR QAPP Octob&r 2015 
Test Number 2016-0026-020 Vehicle JD• FORD F250-184W121 

Tes t lnformatron Tes! Date 11/10/2015 MFR Name Ford Motor Company 
Key S!art 14 17 57 MFR Codes. FMX 30 

Fuel Container ID/ FTAG F00023 / 25330 Config II 00~j;· FuetType 19 Cert Diesel 7-15ppm Sulfur Transmission Auto 

Test Procedure 8.09 sc03wu_sc03 Shift Schedule AOEPA0005i } 
FE Calculation Method Olesel Beginning Odometer 053019 0 Ml•.r4t • ~af.~(:'. 

Pretest Remarks Drive Schedule' sc03wu_sc03 
Dnve Axle AWD 

Bag Data N20 THC / lnITHC co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (PPm> (o/,) (ppm) (ppmC) 

sample 0 728 2.610 / 2.499 0433 4656 0 .491 2.100 
Ambient 0,328 2.315 0 .069 0021 0 .044 2.085 

Net Concenlrat1on 0 411 0.380 / 0 269 0367 4,636 0 ,449 0.092 0170 

Remarks 
Ph ase 2 

Sample 
Ambient 

Nel Concentration 

Rema1ks. 
Phase 3 

Sample 
Ambient 

Net Col\centrat1on 

Remarks 
Phase 4 

Sample 
Ambient 

Net Concentration 

Remarks. This test has gart,o!.!l!!le resu lts 

CH4~ N20 THC / lntTHC co NOx. CO2 NMHC Vol MPG 
(gpm) (gpm) (gprn) (9pm) (gpm) (gpm) (gpm) (mpg) 

Phase 1 0060 - Io 012 0034 0.630 652 6 0 005 0 008 15 641 

NMOG:NMHC 

~ 

Fuel Economv Diesel MPG Dyno Settrngs Dyna#. 0 329-AWD 
Phase 1 16.59 Aug Brake Inertia 9500 

'( EPA Set Co A. -16.94 
EPA Set Co B -0 5339 
EPA Set Co c· 0.04960-

AW D Em1ss-Beoch· Mexa 7200dle 
l/150611 - d329 £f'AVOAE:m151 110134e17 PaQ... 1or2 J'Ml Tlme 17°NOY0 Z015 13 461' 

11/1712015 1 46 PM VTAURdxxx xls 



NVFEL Laboratory Test Data CVS~- Final Laboratory Test Results • NOTE: Variance from CFR procedures per CECA-OAR OAPP October 201 5 
~ Test Number 2016-0026-020 Vehicle ID FORD F250--184W121 

Results N2O THC / •JnlTHC co ~ CO2 ~ NMHC Meth R~~onse 
(grams) (grams) (grams) (gram!;) (grams) (grams) (grams) 1 075 

Phase 1 0.213 - I O 044 0.121 2.244 2325 1 0,017 0,028 

Test Conditions ~ Phase 2 Phase 3 Phase4 
Barome1er(lnHg) 2908 

Avg Cell Temp (degF) 74.06 
Dew Point (degF) 47 44 

Specific Humfdity (grains/lbm) 50.01 
NOx Corr Factor 0 8949 

CO2 DIiution Factor 27 250 
CFV Vmix (scf @68Fl 9954.50 

Total CVS Vm1lC (scf@68F) 9988.33 

CVS Flow Rate Avg (scfml 1002 13 

Fan Placement Road Speed Fan 
Phase Time (secs) 596,00 

Distance (miles) 3 563 
Bag Analysis T,me (secs) 168 1 

MFR 
IWR ¾ dlff 

ASCR % dfff . 
EER . 

111506\1 (132f, EPA\IDAE.rt,151 11013-4617 Pl!QtrZOl 1 PntU Tlf?\8 t7-N<W,201!1 13'48 

t 1117/2016 1-45 PM VTAURdxxx l(Js 



NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Test Results• NOlE: Variance from CFR procedures per OECA-OAR CAPP October 2015 

Test Number 2016-0021Hl20 Vehicle 10 FORD F250-164W121 
Test Date 11/ 10/2015 MFR Name Ford Motor Company 
Key Star! J4· 17·57 MFR Codes. FMX 30 

Fuel Container ID. F00023 / 25330 Config # 00 
Fuel Type 19 Cert Diesel 7-15 ppm Sulfur Transmrssion Auto 

Test Procedure 8.09 sc03wu_sc03 Shift Schedule AOEPA0005 
Calculatlon Method Diesel Beginning Odometer. 053019 oMl 

Pretest Remarks Drive Schedule sc03wu_sc03 

fartlculatc Finer Fitter Tare Gross NeLWL Total Mass Toral Mass Filler 
Sampler No (Pre Wt) (Post Wt) mg mg mg l m1 comment 

Phase 1 A 220215343 364.8195 364 8224 0 00289 3332 0 935 
8 220215344 367 3810 367 3800 0 00000 0 000 oooo 
C 220215345 365 3926 365391'1 0 00000 0000 0 000 

Remarks 

Phase 2. 

Remarks 

Phase 3 

Remarks 

Phase 4 

Remarks This test has particulate results 

Average Results Net Wt Tolal Mass Total Mass 
mg mg mg I mi 

Phase 1 0 00096 3 .332 0.935 

All I\Ullr weghlsarecorr~d IOI bl,f,ya+cy 

Reference Filter Stability Check Tare ~ Net Wt Stability Check Dyno1' 0329 • AWO 
2% or Avg Net or o01 mg No (Pre Wt) (Post Wt) mg PASS/FAIL Inertia. ~500 

0,01 1 365.49038 365 48937 -0.00101 PASS EPA Set Co A . - 16 94 
2 365 77459 36517398 -0 00061 PASS EPA Set Co B· -0 5339 

PM Media EPA Set Co C. 0 ,04960 
MTL PTFE_PFA 

Em1ss1ons Bene Mexa 7200dle 
v1$0811 IIJ211 EPA\IOAEln15tlt013'1617 Pll<]e I ol 2 Pnnl Tll118 l7•NOll•20l5 13 46 

I l/f712015 I 46 PM VT'AURdlCX)( xis 



~ NVFEL laboratory Test. Data PARTICULATE 
i inal Laboratory Test Results • NOTE: Variance from CFR procedures per OECA·OAR QAPP October 2015 

_ _ Test Number 2016-0026-020 Vehlcle ID FORD F250-184W121 
WEIGHING CHAMBER Buoianc:t 0Qerator Cham~erI8!l!l! Dew Point Barometer Last Change I[! SJalus 

11mesLamp Factor (1d) t"F) t•Fl (''Hg) Status @ Umestamp 
~ 11/9/15 14:04 1 0003941 322990 71 3 49.4 29,28 NORM@ 11/06/1520 40,22 
Post-test 11/10/15 15:48 10003908 322990 71 9 49.6 29 06 NORM@ 11/06/15 20'40"22 

Test Condftions Phase 1 ~ Phase 3 Phase4 
Barometer (tnHg) 29 08 

Avg Cell Temp (degF) 74 06 
Dew Po1n1 (degF) 47 44 

Specific Hum1d11Y 1grams/lbm) 50.01 
NOx Corr Factor 08949 

D1tu11on Factor 27 25 
CFV vm,x (scf @68F) 9954.50 

Sample Volume A (scf @68F) 8669 
Sample Volume B (sc( @68F) 16.475 
Sample Volume C (scr @68F) 8 .688 
Sample Volume D (scf @68F) 

Sample Volume Average (scr @68FJ 11 277 
Total PM Vmrx (scr@SBF! 9988 33 

Phase Time (sec) 59600 
Distance (mfles\ 3.563 

PSU Probe A (degC) 
PSU Probe 8 (degC) 
PSU Probe C (degC} 
PSU 011 Air A (degC) 43.9 
PSU Oil Air B (degC) 39 5 
PSU OIi Air C (degC) 40,5 
PSU FIiter A (de9C) 45 5 
PSU Filter 8 (degC) 48.6 
PSU Ftlter C (degC) 48 4 

PSU Ott Flow A (ll)m) 29 7 
PSU 0 11 Flow B (lpmJ 29 7 
PSU 0 11 Flow C tlPm) 29 7 
PSU A Proponioriahty 
PSU 8 Proport1onahty 
PSU C Proportionality 

vl50ll1l 11329 EPAI/OAEml51 I 10134817 Paoe2o1 z Pnnl llme 17•NOV,20IS 11•6 

I t/H/2015 1 46 PM ViAURdl(lll( xis 



NVFEL Laboratory Test Data 
Final Laboratory Test Results 

Test Number 2016-0026-019 Vehicle ID 

CVS 

FORD F250-1S4W121 
Test lnrormatlon Test Date 11/ \0/2015 MFR Narne 

~,,o •r"?S Key Start 13.20:54 MFR Codes 
Fuel Container ID / FTAG F00023 / 25330 Config # 

~ ~-~ · Fuel Type. 19 Cert Diesel 7-15 ppm Sulfur Transmrss1onl f Test Procedure 89 us062bag (us06warmup_2bagus06) Shift Schedule 
♦ ...~ FE Calculallon Method Diesel Beginning Odometer '4, ..,.o,~ 

Pretest Rema/ks Drive Schedule 
DnveAxle AWD 

Ford Motor Company 
FMX 30 
00 
Auto 

AOEPA0041 
053004 0 Ml 
us06Warmup_2bagus06 

Bag Data N20 THC / lnlTHC co NOA CO2 CH4 
Phase 1 (ppm! (ppmC) {ppmJ \ppm) (%) (ppm) 

Sample 0.913 2.223 12 058 0 660 21 905 1083 1 878 
Ambient 0.328 2 203 o137 0085 0045 2 051 

Net Concentration 0.612 0 198 / 0 033 0.534 21 827 1 042 0 000 

Remalks VanantTest 
Phase 2 

Sample 0.854 2 116 / 2 052 0698 9 558 1 209 1966 
Ambient 0.328 2 206 0 115 0038 0046 2066 

Net Concentra11011 0556 0109 / 0045 0594 952A 1 167 0086 

Remarks· 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarks 
Phase 4 

Sample 
Ambient 

Net ConcenlratJon 

Remarks Tb1s test bl!S ~a[!1cu1ate results 

NMHC 
(ppmC) 

0 033 

-0048 

Results N20 THC l lntit!C co NOx CO2 CH4 
(gpm) (gpm) (gpm) lgpm) (gpm) (gpm) 

Phase 1 0.070 · I o 001 0.039 2.358 11989 0000 
Phase 2 0027 • I 0.001 0019 0 442 576 7 0002 

Compestle 0.03690 0.00081 0.02317 0.86268 713.293 0,00122 

NMHC Vol MPG 
(gpm) (mpg) 
0 001 8 515 
0.000 17700 

NMOG,,NMHC 
o00027 

Fuel Econom:z'. Qleljel MP!'J Qirno Settings 
Ptiase 1 849 Aug Brake 

yPhase 2 17 64 

. 

Comoos1te 1427 AWD 

Dyne#· D329 •AWD 
Inertia. 9500 

EPA Set Co A. ·16.94 
EPA Set Co B -0 5339 
EPA Set Co C 0.04960 

Ermss-Bench Mexa7200dle 
v1r,Q81I - o32D EPAVOAEm16 l l 10l2522S P.llle I ol 2 PMI nrna 17,Nov 21115 13 45 

11/17/2015 1 45 PM VTAURdxxx llls 



NVFEL Laboratory Test Data 
Final Laboratory Test Results~) 

Test Number 2016-0026-019 Vehicle ID 

CVS 

FORD F250-184W121 
Results N20 THC / ln!Tl:!C co NOx CO2 

(grams) (grams) (grams) (grams! (grams) 
Phase 1 0.123 - I o 002 0,068 4 123 2095.9 
Phase 2 0 171 • I O 004 0 116 2 747 3584.5 

CH4 
(grams} 
0.000 
0 010 

NMHC Meth Bes11on:1e 
(grams) 1 075 
0.002 
0 000 

Test Conditions Phase I Phase 2 Phase3 
Barometer (tnHg) 29.09 29 09 

Avg Cell Temp (degFJ 73.91 74 00 
Dew Point (degF) 48.00 47 91 

Specific Humidity (grams/lbm) 51 09 50 90 
NOx Corr Factor 0 8990 0,8983 

CO2 Dilutton Factor 12.368 11 OBS 
CFV Vm,x (scf@68F) 3869.78 5909,20 

Total CVS Vmuc (scf@68F) 3883.08 5929 59 

CVS Flow Rate Avg tscfm) 977 22 971 64 

Fan Placement Road Speed Fan 
Phase Ttme (secs} 130.00 364 90 ,07 60 

Distance (miles) 1 748 6 215 
Bag Analysis Time (secs) 100 6 282 2 

US06-C US06-H 
1WR % dift -0 761 - 13.755 

ASCR % d1ff -0586 - 10 288 
EER -0 031 -2 835 

Phase 4 

US06-T MFR 
-70~ 
-3659 
-2039 . 

v1,oe11 al211 EPA\/OABn151 l lOIZ5226 Po111e1or2 Pnnl Tune 17•NOll•:ztlllli 11 •5 

1111712015 145PM VfAURdlocx XIS 



NVFEL Laboratory Test Data PARTICULATE 
Final Laboratory Tes t Results 

Test Number 2016-0026--019 Vehlcle ID FORD F250-184W121 
Test Information Test Date 1 lf~0/2015 MFR Name Ford Motor Company 

~t.O•r◄I)''# Key Star1 !3 20 54 MFR Codes FMX 30 
Fuel Container ID F00023 I 25330 Config # 00 

Fuel Type. 19 Cert Diesel 7-15 ppm Sulfur Transm,sslon Auto 
Test Procedure. 89 us062bag (us06warmup_2bagus06) Shift Schedule A0EPA0041 (s!J

• ,_E>, Calculation Method Diesel Beginning Odometer 053004 0 Ml 
'◄1 "f!Ol~t, Pretest Remarks Drive Schedule. us06warmup_2bagus06 

All fillerWl!!llhls are correaeo ,or DIIOyilncy 

Partlculall Riter B!!fil Tare Gross ~ Total Mass Total Mass El!W 
Samp1er No (Pre WI) (Post Wt) m9 mg mg l mi comment 

Phase 1 A 220215340 365.6795 365 6813 0 00188 2 127 0 267 
B 22021534 1 363 1937 3631945 0 00078 0 467 0 .059 
C 220215342 364.6151 364 6181 0 00298 3 390 0.426 

Remarks Variant T!!SL 

Phase 2 

Remarks 

Phase 3 

Remarks. 

Phase4 

Remarks Tots !!lJI bi!§ ga(!icula1e results 

Averaoe Results ~et Wt TotiJI Mass Total Mass 
mg mg mg / mi 

Phase 1 0 00188 1995 0250 

"' f.llor~ISareDOlfllCll!CI tor biJuVIIIIC, 

Reference FIiter Stabi li!Jl Check Tare Gross Net Wt Stablll~ Check Dyna#· 0329 • AWD 
2% ofAvg Net or 0.01 mg No (Pre Wt) {Post WI) mg PASS/FAIL Inertia 9500 

0.01 1 365 49038 365 48946 ·0.00093 PASS EPA Set Co A -16.94 
2 365.77459 365 77407 -0 00053 PASS EPA Set Co B· -0 5339 

PM Media EPA Set Co C· 0.04960 
MTL PTFE_PFA 

Em1ss1ons Bene Mexa 7200dle 
11150811 d329 EPAVOAEm151110125226 Pag• I ol 2 PMI TITII• 17-Nov-2015 13 ~5 

1111712015 1 45 PM VTAURdxxx XIS 



NVFEL Laboratory Test Data 
Final Laboratory Test Results @ 

Test Number. 2016-0026-019 Vehtcie ID· 

PARTICULATE 

FORD F250-184W121 
WEIGHING CHAMBER Buoir:ancir: O11erator Cbamber Tem11 Dew Point 

T(mestamp Factor (Id) t•F) (' F) 
Pre-test 11/9/15 14 04 1.0003941 322990 71-3 49 4 
Post-test 11/10/1 5 1501 1 0003913 322990 711 496 

Barometer 
(''Hg) 
2928 
2906 

bast Change in Status 
Status @ timestamp 

NORM@ 11/06/1 5 20 40 22 
NORM@ 11/06/1520 40 22 

Test Condl tfons Phase 1 ~ Phase 3 
Barometer (lr,Hg) 29,09 29 09 

Avg Cell Temp (degF) 73...91 74,00 
Dew Polnt (d.egF} 48.00 47 91 

Specific Hum,dfty (gratns/lbm) 51 09 50.90 
NOx Corr Factor 0.8990 08983 

D1lut1011 Factor 12,37 11 08 
CFV Vmllc {scf @68F) 3869 78 5909,20 

Sample Volume A (scf @68F) 8,649 5.227 
Sample Volume B (scf @6BF) 16.408 9 946 
Sample Volume C (scf @68F) 8 622 5 21 1 
Sample Volume D (scf@68F) 

Sample Volume Average (scf @68FJ I 1 226 6 795 
Total PM Vmlx (scf@68F) 3883,08 5929 59 

Phase nme (secJ 130.00 364 90 107 60 
Distance (miles) 1748 6 215 

PSU Probe A (degC) 
PSU Probe B (degC) 
PSU Probe C (degC) 
PSU Oil Air A (degC) 44 7 4A 5 
PSU Dd Air B ldegC) 39,9 39 7 
PSU Dtl Air C (oegCJ 41 2 41 0 
PSU Filler A (degC} 468 46 8 
PSU Filter 8 (degC) 49.5 49,6 
PSU Aller C (degC) 48,9 487 

PSU Ori Flow A (1pm) 29 4 292 
PSU 011 Flow B (1pm} 294 29.2 
PSU Oil Flow C (1pm) 294 29 2 
PSU A Proport1onahty 
PSU B Proportionallly 
PSU C Proportionallty 

PMase 4 

Vl50611 - a329 EPAVDASml S1 11 012.5226 l"n!)ll 2 cil 2 f'nm11me n .Nov,201513·~5 

I t/17/2015 1 45 PM ViAURdxx.x Xis 
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NVFEL Laboratory Test Data CVS 
Anal Laboratory Test Results 

Test Number'. 2016-0030-002 Vehicle ID: FORD F150-294W597 
Test Information Test Dale: 11/3/2015 MFR Name Ford Motor Company 

Key Start I Hot Soak: 1o:05:02 / 10:25 MFR Codes: FMX 30 
Fuel Container ID/ FTAG: F00021 / 25278 Config #· 00 

Fuel Type: 61 Tier 2 Cert Test Fuel Transmlsslon. Auto 

\ Test Procedure: 21 Fed Fuel 2-day Exhaust (CAN LOAD)(ftp Shift Schedule: AOEPA0005 
J-:., c.~ FE Calculallon Method: Gasoline Beginning Odometer: 047036.0 Ml 

.., MtO'" Prelest Remarks: Drive SChedule; ftp3bag 
Drive AJde; AWD Soak Period: 16.5 hours 

;/ 

Bag Data 
Phase 1 

Sample 
Ambient 

Net Concentration 

N20 
(ppm} 

0.373 
0.325 
0.074 

HC-FID 
(ppmC) 

8.592 
2.330 
6.450 

co 
(ppm) 

27.034 
0.221 

26.831 

NOx 
(ppm) 

1.004 
0.016 
0.989 

CO2 
(%) 

1,078 
0.049 
1.033 

CH4 
(ppm) 

2.915 
2.057 
1.024 

NMHC 
(ppmC) 

5.349 

Remarks: 
Phase 2 

Sample 0.311 
Ambient 0.326 

Net Concentration 0,001 

2.217 
2.290 
0.037 

2.309 
0,071 
2.241 

0.025 
0.012 
0.013 

0 .648 
0.047 
0.603 

1.993 
2.059 
0.033 0.001 

Remarks: 
Phase 3 

Sample 0.400 
Ambient 0.327 

Net Concentration 0.096 

3.321 
2.208 
1.264 

24.161 
0.000 
24.161 

0.340 
0.012 
0.329 

0.915 
0.046 
0.873 

2.463 
2.021 
0.581 0.640 

Remarks: 
Phase 4 

Sample 
Ambient 

Net ConcentraUon 

Remarks; 
-

Results 

Phase 1 
Phase 2 
Phase 3 

N20 
(gpm) 
0,004 
0,000 
0 ,006 

HC-FIQ 
(gpm) 
0,122 
0.001 
0.024 

_QQ 

(gpm) 
1.023 
0.136 
0.921 

NOx 
(gpm) 
0.056 
0.001 
0.018 

CO2 
(gprn) 
619.0 
576.5 
522.6 

Qti1 
(gpm} 
0.022 
0.001 
0.013 

NMHC 
(gpm) 
0.101 
0.000 
0.012 

VQIMPG 
(mpg) 
14.354 
15.454 
17.006 

Weigtlled 
Fuel Economl( 

0 ()0254 

Phase 1 
Phase 2 
Phase 3 

0 .03240 
Gasoline MPG 

14.34 
15.44 
16.99 

0.53585 0.01723 570.516 
NMOG=1,04 , NMHC 

0.00873 0.0243 / 0.0253 

D;ino Set1ings Dyno#: D329 - AWD 
Aug Brake Inertia: 6000 

y EPA Set Co A: -12.59 
EPA Set Co B: -0.0583 
EPA Set Co C: 0.03829

' 

v150811 - d329 

WeiQhled 15.57 
EPAVDAEm151103095030 

~ 

Page 1ol 2 

AWD Emiss-Bench: Mexa 7200dle 
PrimTlme 04-Nov-2015 \5: ◄0 

VTAURdxxx. xls 11/4/2015 3 :40 PM 



. ..... . 

~ NVFEL laboratory Test Data CVS
& Final Laboratory Test Results .:::;:, Test Number: 2016-0030-002 Vehicle ID: FORD F150-2.94W597 

Results N2O HC-FID co NOx CO2 CH4 NMHC Meth Res~ns!l 
(grams) (grams) (grams) (grams) (grams) (grams) (grams) 1,075 

Phase 1 0.016 0A36 3.662 0,199 2215.0 0.080 0 .362 
Phase 2 0.000 0.004 0.524 0.004 2215 7 0.004 0.000 
Phase 3 0.021 0,085 3,295 0.066 1870,7 0.045 0.043 

Test Conditions Phase 1 Phase 2 Phase 3 Phase 4 
Barometer (inHg) 29,25 29.25 29,25 

Avg Cell Temp (degF) 74,23 74.08 7H4 
Dew Point (degF) 48.12 48.29 47.84 

Specific Humidi ty (grains/lbm) 51.03 51 .37 60.49 
NOX Corr Factor 0.8987 0.9000 0.8967 

CO2 DliuUon Factor 12.388 20,672 14,596 
CFV Vmix (set @68f) 4'139,94 7094,01 4136.41 

CVS Flow Rate Avg (scfm) 48926 488,68 489.03 

Fan Placement: Road Speed Fan 
Phase Time (secs) 507.70 871 .00 507,50 

Distance (miles) 3.519 3,843 3.579 
Bag Analysis Time (secs) 938.4 142.4 63.8 

FTP B1 FTP 82 FTP B3 FTP-W MFR 

IWR %diff -0.924 -1.171 -0-443 -0.925 -
.ASCR % dlff -0.751 -0.615 -0,397 -0 .591 
.EER -0.674 -0.398 -0.707 ·0 .551 

PilntTime 04•Nov•2015 15.40v1SOBI I -d329 'EPAVOAEm 15-j 103095030 Paoe 2 012 

VTAURdxxx.xls11/4/2015 3:40 PM 



NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results / , 

Test Number: 2016-0030-003 Vehicle ID: FORD F150-294W597 
Te11 lnformi!tion Test Date: 11/3/2015 MFR Name Ford MotorCompany 

,_ Key Start 11:20:46 MFR Codes: FMX 30,,~.,.. 
Fuel Container 10 I FTAG: F00021 I 25278 Conllg #: 00i Fuel Type: 61 Tier 2 Cert Test Fuel Transmission: Auto 

~~ Test Procedure: 3 HWFET (hwfetprep_hwfet) Shih Schedule: A0EPA0011 
,. -~ FE Calculation Method: Gasoline Beginning Odometer: 047047.0 Ml 
~~ Pretest Remarks; Drive Schedule: hwfetwarmup_hwfel 

Drtve Axle: AWD 

Bag Data N2O, HC-FID co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 0.336 2.352 3.156 0.148 1.240 2.130 
Amblent 0.322. 2.151 0.000 0.014 0.047 2.016 

Net Concentration 0,044 0.400 3.156 0.136 1.197 0.301 0.077 

Remarks; 
Phase 2 

Sample 
Ambient 

Net Concentration 

Remarks: 
Phase 3 

Sample 
Ambient 

Net Concentra11on 

Remarks: 
Pha§e 4 

Sample 
Ambient 

Net Concentration 

Remarks: 

Result.s N20 HC-FID ~ NOx .cQ2. Q:11 NMHC Vol MPG 
(gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (mpg) 

Phase 1 0 001 0.004 0 063 0.004 373.2 0.003 0.001 23.875 

NMQG:1 04 • NMHC 

Fuel Econom:t Gasoline MPG D~□ o Sgllings Dyna#; D329 · AWD 
Phase 1 23.85 Aug Brake Inertia: 6000 

y EPA Sel Co A: ·12.59 
EPA Set Co B: -0.0583 

i EPA Set Co C: 0.03829 

-
AWO Emiss-Bench: MeKa 7200dle 

Yl50811 • <1329 EPAVOAEm 15110310S741 Paoa 1 012 Pnnr T1me04-No,-2015 15:41 

11/4/2015 3:41 PM vrAURdxxx.xls 



(J~~ NVFEL Laboratory Test Data 
Final Laboratory Test Results s.%~ 

~ Test Number: 2016-0030-003 Vehicle ID: 

CVS 

FORD F150-294W597 
Results N2O HC-FID co NOx CO2 

(grams) (grams) (grams) (grams) (grams) 
Phase 1 0.014 0.040 0.641 0.041 3818.0 

CH4 
(grams) 
0.035 

NMHC Meth Res[!onse 
{grams) 1.075 
0.008 

Test Conditions Phase 1 Phase 2 Phase3 
Barometer (inHg) 29.25 

Avg Cell Temp (degF) 73.91 
Dew Point (degF) 48.26 

Specific Humidity (grains/lbm) 51.31 
NOx Corr Factor 0.8998 

CO2 Dilution Factor 10_806 
CFV Vmlx (scf @68F) 6156.76 

CVS Flow Rate Avg (scfm) 482.82 

fan Placement: Road Speed Fan 
Phase Time (secs) 765.10 

Distance (miles) 10,230 
Bag Analysis Time (secs) 62.2 

HWY 
IWR % diff 0.212 

ASCR %diff -0.006 
EER -0.606 

Phase 4 

MFR 
-
-
-

v150811 - d329 EPAVDAEm1511031D5741 Pane 2 of 2 Pr1nt Time 04-Nov-2015 15 41 

VTAURdxxx.xls 11/4/2015 3:41 PM 



NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results • NOTE: Variance from CFR procedures per OECA-OAR QAPP Octo ber 2015 

Test Number: 2016·0030·005 Vehicle 10 : FORD F150-294W597 
Test In formation Test Date: 11/ 312015 MFR Name Ford Motor Company 

Key Start: 12:58:49 MFR Cooes: FMX 30...,.G.~.... FueJ Container ID I FTAG: F00021 I 25278 Config#: 00 
Fuel Type: 61 Tier 2 Cen Tes1 Fuel Transmission: Auto 

Test Procedure: 8.09 sc03wu_sc03 Shift Schedule: A0EPA0005 
~- J, FE Calculation Melhod: Gasoline Beginning Odometer: 047084.0 Ml ~ ' ...,.~.-

Pretest Remarks: Drive Sclledule: sc03wu_sc03 
Drive Axle: AWD 

Bag Qata mQ HC-FID CQ. ~ QQg ~ NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 0.365 3.315 19.217 0.915 0.870 2.429 
Ambient 0.326 2.145 0.077 0.013 0.044 1.982 

Net Concenlration 0.061 1.309 19.144 0.903 0.828 0.576 0 .690 

Remarks: 
Phase 2 

Sample 
Ambient 

Net Concentration 

Remarks: 

~ 
Sample 

Ambient 
Net Concentration 

Remarks: 
Phase 4 

Sample 
Amblenl 

Net Concentration 

Remarks: 

Results Vol MPG~ filcE!Q @ ~ CQ1 Qi! ~ 
(gpm) (gpm) (gpm) (gpm) {gpm) (gpm) (9pm) (mpg) 

Phase 1 ()004 0 029 0.856 0.060 5820 C, 015 0 015 15.279 

NMOO~ I 04 • NMHC 

Fuel Economll'. Gasoline MPG D~no Settings Dyno #; D329 - AWD 

Phase t 15.26 Aug Brake Inertia: 6000 
y EPA Set Co A: - 12.59 

EPA Set Co B· ·0.0583 

C EPA Set Co C: 0.03829 

. 
AWD Emiss-Bench: MeKa 7200dle 

Pnnt l,me 04 -Nov-2015 15:41v 150811 • d329 EPAVDAEm151103122553 Page I or2 

VTAURdx:xx.xls 11/412015 3:41 PM 



\ 

,.:,,~ NVFEL Laboratory Test Data CVS
,s.@z J Final Laboratory Test Results - NOTE: Variance from CFR procedures per OECA-OAR QAPP October 2015 

""-=,• Test Number. 2016-0030-005 Vehicle ID: FORD F150-294W597 
Results N20 HC·FID CO NOx CO2 CH4 NMHC Meth Response 

(grams) (grams) (grams) (grams) (grams) (grams) (grams) 1.075 
Phase 1 0.015 0.103 3.056 0,213 2077.7 0.053 0.055 

Test Conditions Phase 1 
Barometer (fnHg) 29.22 

Avg Cell Temp (degF) 74.22 
Dew Point (degF) 48.11 

Specific Humidity (grains/lbm) 51 .05 
NOx Corr Factor 0.8988 

CO2 Dilution Factor 15.363 
CFV Vmix (sci @68F) 4840.93 

CVS Flow Rate Avg (scfrn) 487.34 

fan Placement: Road Speed Fan 
Phase Time (secs) 596.00 

Distance (mltes) 3.570 
Bag Analysis Time (secs) 58.0 

IWR % diff 
ASCR % dlff 

EER 

Print T,me04-Nov-201S 15·41 v150811 • dJ29 EPAVOAEm151103122553 Page 2ol 2 

VfAURdxxx.xls 11/412015 3:41 PM 
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.. 

NVFEL Laboratory Test Data CVS 
Final laboratory Test Results 

.. 

Test Number: 2016-0030-004 Vehicle 10: .FORD F150-294W597 
Test lnfQ(!!!ation Test Date: 11/312015 MFR Name Ford Motor Company 

fi\lll S!;t,~ Key Start: 12:02:01 MFR Codes: FMX 30 
Fuel Container ID/ FTAG: F00021 / 25278 Conftg #: 00f r, Fuel Type: 61 Tler 2 Cert Test Fuel Transmission: Auto 

Test Procedure: 89 us062bag (us06warmup_2bagus06) Shift Schedule: AOEPA004 ll ~ Y 
" A,)_ FE Calculation Method: Gasoline Beginning Odometer: 047068.0 Ml....,,..., ...,..,... 

Pretest Remarks: Dr1ve Schedule: us06warmup_2bagus06 
Drive Axle: AWD 

Bag Data N20 HC-FID co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmC) 

Sample 0.420 4.092 24.838 1.293 0.830 2.549 
Ambient 0.324 2.166 0.326 O.o13 0.044 1.999 

Net Concentration 0,116 2.061 24.532 1.280 0.789 0.674 1.336 

Remarks: 
Phase 2 

Sample 0.416 4.253 35.082 2.505 1.149 2.609 
Ambient 0.323 2.216 0.175 0.015 0.045 2.011 

Net Concentration 0.120 2228 34.922 2.491 1.108 0-771 1400 

Remarks: 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarks: 
Phase 4 

Sample 
Ambient 

Net Concentralion 

Remarks: 

Results N20 HC-FID co NQlc CO2 CH4 NMHC Vol MPG 

(gpm) (gpm) (gpm) {gpm) {9pm) (gpm) (9pm) (mpg) 
Phase 1 0 .012 0.068 1.633 0.126 825.3 0,026 0.044 10.164 

Pllase2 0 006 0032 1 015 0.107 506.1 0 .013 0.020 17 ii53 

NMOG=1 04 ~ NMHC 

Composite 0.00698 0.04006 1.15265 0.11130 577.093 0.01570 0.0265 I 0.0265 

Fu~I Econom1 Gasoline MPG Dyno Set1i[!9s Dyno #; D329 - AWD 

.Phase 1 10,75 Aug Brake Inertia; 6000 

Phase 2 17.54 y EPA Set Co A: - 12.59 
EPA SelCo B: -0.0583 . EPA Set Co C: 0,03829 

Comoos1Le 15.38 AWD Emiss-Bench: Mexa 7200dle 

V 15081 J - d329 EPAVDAErn151103114029 Pa_ge 1 of 2 Pnnl Time 04-Nov-2015 15.41 

1/rAURd)OO(.xls11/ 4/2015 3:41 PM 



-.... NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results r:~ .,1 

Test Number: 2016-0030-004 Vehicle ID: FORD F150-294W597 
Results N20 HC-FID co NOx CO2 CH4 NMHC Meth [iesponse 

(grams) (grams) (grarns) (grams) (grams) (grarns) (grams) 1.075 
Phase 1 0.022 0.121 2.913 0.225 1472.0 0.046 0 .079 
Phase 2 0.034 0.200 6.332 0 .668 3156.4 0,080 0.126 

Test Conditions Phase 1 Phase2 Phase.3 Phase 4 
Barometer (inHg) 29.23 29.23 

Avg Cell Temp (degF) 74.46 74.58 
Dew Point (degF) 48.46 48.16 

Speciflc Humidity (grains/lbm) 51.73 51 ,13 
NOx Corr factor 0 .9014 0.8991 

CO2 Dilution Factor 16.085 11.620 
CFV Vmix (scf @68F) 3601.04 5499.55 

CVS Flow Rate Avg (scfm) 912.42 904.04 

Fan Placement Road Speed Fan 
Phase Time (secs) 130.00 

Distance (miles) 1,784 
Bag Analysis Time (secs) 66.5 

365.00 
6.237 
247.3 

106.80 

IWR %dlff 
ASCR % diff 

EER 

US06-C 
-2-413 
-0.764 
-2.585 

US06-H 
-4.180 
-3 320 
·0.831 

US06-T 
-3.273 
-1.574 
-1.274 

MFR 
. 

-
-

Vl50811 • 0329 El'AVDAEm15110J114029 Page 2 or 2 PnriITune o-i-Nov-2015 15·41 

VTAURdx.xx,xfs11/4/201 5 3:41 PM 



TesL Number 

NVFEL Laboratory Test Oata CVS 
Final Laboratory Tes t Results 

2016-0030-006 Vehicle to FORD F150-294W597 
Test Information Test Date· 

Key Start I Hot Soak, G.~...~ Fuel Container ID I FTAG. 
Fuel Type &) Test Procedure 

,.4>. FE Calculation Method ..._.,~
- Pretest Remarks 

Drive Axle 

1116/2015 MFR Name Ford Motor Company 
08.18:10 I 09:21 MFR Codes FMX 30 
F00021 / 25278 Conng # 00 
61 Tier 2 Cert Test Fuel Transmlssfon· Auto 
21 Fed Fuel 2-day Exhausl (CAN LOAD)(ftp Shilt Schedule AOEPA0005 
Gasoline Beginning Odometer 047107 0 Ml 

Drive Schedule flp'Jbag 
AWD Soak Pe11od 16.0 hours 

Bag Data N20 ~ 
(ppm) ~ !ppmC) 

Sample 0.380 8033 
Amblenl 0.324 2060 

Net Concentration 0.083 6 143 

Remarks 
Phase 2 

Sample 0.310 2064 
Ambrent 0325 2134 

Net Concentra1fon 0,002 0035 

Remarks. 
Phase 3 

Sample 0.351 3 171 
Ambient 0,326 2.059 

Net Concentration 0.048 1.255 

Remarks 

~ 
Sample 
Ambient 

Ne! Concenuallon 

Remarks: 

co NOi CO2 CH4 NMHC 
(ppm) (pprnl (%) (ppm) (ppmC) 

26 591 1 552 1 102 2 869 
0.000 0 014 0 045 1 957 
26,591 I 540 I 061 1 074 4,989 

5,681 0.031 0.663 I 923 
0.000 0007 0045 I 973 
5 681 0 02~ 0621 0048 -0011:i 

19.669 0,28'2 0 931 2,324 
0.000 0.01 1 0,045 1.959 
19 669 0 272 0.889 0 502 0.7 15 

Results ~ HC-FIO 
(gpm) (gpm) 

Phase I 0 005 0 113 
Phase 2 0000 0001 
Phase 3 0003 0023 

Werghled 0.00184 0.03019 

co ~ CO2 CH4 NMHC Vol MPG 
(gpm) (9pm, (gpm) (.gpm) (9pm) (mpg) 
0.985 0087 617 4 0023 0.092 ,., 392 

0334 0.002 574 0 0002 0000 15 5t3 
0731 0016 519 4 00\1 0013 17 120 

NMOG21 04 11, NMHC 

0.57758 0 02342 568.066 0,00848 0.0226 / 0 0235 
Euel EconOml( Gasolia~ MeG 

Phase 1 14 38 
Phase 2 15.50 
Pl'lase3 17 10 

We1Q.hted 1565 

D~QO §!!lll!l9~ Dyno # 03.29 - AWD 
Aug Brake Inertia: 6000 

y EPA Sel Co A - 12 59 
EPA Set Co B· -0.0583 
EPA Set Co C 0 03829 

AWD Em1ss-Bench Mexa 7200dle 
~ I'iOllll 4329 EPAVOABnt~110606Dlll6 Pana I llf2 Prw,1 Timi! 16-NOY-10t S U .JI.\ 

11/ 16/2015 J1 ·36AM VTAURQ)()IX xis 



~ ) 
Test Number 

NVFEL l aboratory Test Data 
Flnal Laboratory Test Results 

2016-0030-006 Vehicle ID. 

CVS 

FORD F150-294W597 
Results N20 HC-FID 

(grams) (grams) 
Phase l 0 018 0.407 
Phase 2 0,001 0 004 
Phase 3 0.010 0 083 

£Q ~ CO2 
(grams) (grams) (grams) 
3 .557 0.315 2230. 1 
1.301 0.009 2233.7 
2628 0 056 1867,I 

CH4 
(grams) 
0,082 
0.006 
0.038 

NMHC Mil!ll Resgonse 
(grams) 1 075 
0 331 
0 000 
0.047 

Test Conditions 
Barometer (lnHg} 

Avg Cell Temp (degF) 
Dew Po\nl (degF) 

Specific Humidity (gra,ns/lbm) 
NO.,c Corr Factor 

CO2 D1M1on Factor 
CFV Vml>t (scr @66F) 

CVS Flow Rate Avg (scfm) 

Fan Placemen! 
Phase Time (secs) 

Distance (miles) 
Bag Analysis Time (sec.s) 

lWR % cliff 
ASCR % d1ff 

EER 

Phase I Phase 2 Phase 3 
28.84 28,85 28.86 
74.01 73.96 73.98 
5190 51 81 51 32 
5970 5948 58 37 
0.9329 09320 0.9275 
12 121 20 178 14.360 

4057.66 6945.34 4052.71 

479 91 479 15 479 42 

Road Speed Fan 
507 30 869 70 507 20 
3.612 3891 3595 
927 2 1315 59 4 

FTP 81 FTPB2 FTPB3 
• I 705 -2763 -3 061 
• I 252 · 1.691 ·1.887 
- 1003 -1 397 -0.696 

Phase 4 

FTP-W MFR 
-2 629 . 
·1 662 . 
-1 .122 . 

vl508I 1- d32U EPAV0AEm1.51106080616 l'noe 2 of2 Pnn1TI111016-Nnv 2015 11 30 

11/1612015 11 36 AM \/rAURdxxx.x1s 



Test Number. 

NVFEL Laboratory Test Data CVS 
Final Laboratory Test Results 

2016-0030-007 Vehicle ID: FORD f150-294W597 
Test Information Test Date 

Key Start· 
Fuel Container ID I FTAG· 

Fuel Type (&·1 Test Procedure 

.., . , frrr(Ji'-~ FE Calculation Method· 
Pretest Remarks. 

Drive Axle: 

111612015 MFR Name Ford Motor Company 
09'29 36 MFR Codes FMX 30 
F00021 / 25278 Conrrg #: 00 
61 Tier 2 Cert Test Fuel Transmission· Auto 

3 HWFET (hwfetptep_hwfel) Shill Schedule A0EPA0011 
Gasoltne Beginning Odometer 047119.0 Ml 

Drive Schedule· hwfetwarmup_hwfet 
AWD 

Bag Data ~ HC-FID 
Phase 1 (ppm) (ppmC) 

Sample 0345 2.601 
Ambient 0.326 2232 

Net Concentration 0 050 0.578 

Remarks. 
Pllase 2 

Sample 
Ambient 

Net Concentration 

Remarks 
Phase 3 

Sample 
Ambient 

Net Concentration 

Remarks 
Ph ase 4 

Sample 
Ambient 

Nel Concentration 

Remarks: 

co NOx ~ CH4 NMHC 
(ppm) (ppm) (%) (ppm) (ppmC) 

5 547 0 182 1.252 2 154 
0000 0 011 0 046 1 980 
5 547 0 172 1 210 0359 0 192 

Results N20 HC-FtD 
(gpm) (gpm) 

Phase 1 0002 0.006 

co NOx CO2 CH4 NMHC Vol MPG 
(gprn) (gpm) (gpm) (gpm) (gpm) {mpg) 
0 108 0005 368 7 0004 0002 24 164 

NMOG-'I 04 xNMHC 

Fuel EconomJi! GasolineMP~ 
l>tlase 1 24 14 

Dino Settrng::; Dyno# O329 - AWD 
Aug Brake Inertia 6000 

y EPA Set Co A . -12 59 
EPA Set Co B -0 0583 

. EPA Set Co C O03829 

AWD Emlss-Bench. Mexa 7200dte 
~lbt/0 11 - cf.32.ll EPAVIJAE.ml!i1 106090606 Pa~e 1 ot 2 Pnnt nmo \tl,.NoY-20\!i 11 :ie 

11/16/2015 11 38 AM 



NVFEL Laboratory Test Data ~ ) Fl n al Laboratory Test Results . Test Number 2016-0030-007 Vehicle 10 

CVS 

FORD Fl50-294W597 
Results N20 HC-FlD ~ NOx CO2 

(grams) (grams) {grams) (grams) (grams) 
Phase 1 0.016 0,057 1 103 0,051 3781.7 

CH4 
(grams) 
0.041 

NMHC Meth ResQon~e 
(_grams) 1 075 
0 019 

Test Condllions Phase 1 Phase 2 ~ 
Barometer (inHg) 28.88 

Avg Cell Temp (degF\ 73.89 
Dew Polnt (degF) 50 15 

Specific Humidity (gra1nsllbm) 5582 
NOx Corr Factor 09173 

CO2 Dilution Factor 10.698 
CFV Vmix (scf @68F) 6030.69 

CVS Flow Rate Avg (scfm) 472.93 

Fan Placement· Road Speed Fan 
Phase Time (secs) 765 10 

Distance {m iles) 10.257 
Bag Analysis nme (secs) 58 2 

HWY 
IWR % dilf . , 283 

ASCR%difr • l.468 
EER -0,208 

Phase 4 

MFR 
. 
-
. 

v150811 . a329 EPAVOAEml 51100090606 Poao 2 ol 2 Pnnl nmo 10.Nov•2015 11 36 

11116/2015 1 t 36 AM VTAURd10<X xis 



NVfEL Laboratory Test Data CVS 
Final Lab oratory Test Resul ts • NOTE: Variance from CFR procedures per OECA-OAR QAPP October 2015 

Test Number 2016-0030°009 Vehicle ID FORD F150-294W697 
Test Information Test Dale. 11/6/2015 MFR Name Ford Motor Company 

Key Stan 10;58·23 MFR Codes· FMX 30 
Fuel Con1alner ID/ FTAG· F0002 1 / 25278 Contig #· 00 

Fuel Type 61 Tier 2 Cert Test Fuel T ransmission· Autog 
Test Procedure• 6 09 sc03wu_sc03 SMI Sct,edute A0EPA0005(!!>,~ FE Catcolallon Method. Gasoline Beginning Odomeler 047156,0 MI ·,~ •'" Prelest Remarks Drive Schedule sc03wu_scO::. 

Dnve Axle AWD 

Bag Data N20 MC-FID co NOx CO2 CH4 NMHC 
Phase 1 (ppm) (ppmC) (ppm) (ppm) (%) (ppm) (ppmCj 

Sample 0.339 3257 12 426 0.858 0.886 2 .342 
Ambient 0 326 2 310 0 000 0007 0044 2 .012 

Net ConcentratJon 0 034 1 100 12 426 0.852 0 845 0 463 0 602 

Remarks 
Phase 2 

Sample 
Ambient 

Net Concenlrauon 

Rema~s 
Phase 3 

Sample 
Ambient 

Net Coricenltatron 

Remarks 
Ph ase 4 

Sample 
Ambtllllf 

Net Concenlrauon 

Remarks· 

Results /gQ t{C-FID ~ NOx CO2 ~ !iM.!:!£ Vol MPG 
(gpm) (gpm) (gpm) (gpm) (gpm) (gprn) (9pm) (mpg) 

Phase 1 0.002 0.024 0.545 0.056 582.4 0.012 0 013 15 281 

NMOG•t 04 A NMIIC 

Fuel Econom~ ~l!/iOhne MEG Qj:no Settings Dyno #. 0329 • AWD 
Ptiase 1 15.27 Aug Brake Inertia, 6000 

y EPA Set Co A ·12 59 
EPA Set Co 8 . ·O 0583 

a EPA Set Co C. 0 03829 

AWD Em,ss-Bench Mexa 7200dle 
vt5081 t • d329 E.PAVOAE.m1~1106102804 Pono 1012 Pnnl T Imo 1(1 Nov-20IS t I ·37 

11/1612015 11 37 AM VTAURClxxx xis 



Q' NVFEL laboratory Test Data CVS 
~ / ~l Final Laboratory Test Results - NOTE: Variance from CFR procedures per OECA-OAR QAPP October 2015 

Test Number 2016-0030-009 Vehicle ID FORD F150-294W597 

~ N2O HC-FID co NOJC CO2 CH4 NMHC Meth Res12onse 
(grams) (grams) (grams) (grams) (grams) {grams) (grams) 1 075 

Phase I 0.008 0,086 1 951 0 199 20840 0,042 0.047 

Test Conditions Phase I Phase 2 Phase 3 Phase 4 
Barometer (inHg) 28.92 

Avg Cell Temp (degF) 74 20 
Dew Poinl (degF> 48,82 

Specific Humtdtly (grains/lbm) 53.01 
NOii Corr Factor 0 9063 

CO2 D1lul1on Factor 15.098 
CFV Vmlx (scf @68F) 4762.54 

CVS Flow Ra!e Avg (scfrn) 479.45 

Fan Placemen! ' Road Speed Fan 
Phase Time (secs) 596.00 

Distance (mlle.s) 3578 
Sag Analysts Time (secs) 58,0 

MFR 
IWR % dllf -

ASCR%dtH -
EER -

vt508jl - 0J20 EPAV0AE1111S1100102804 1ione 2 012 Prtnl TI111fJ 16,NQV-2015 I I 37 

I 1/1612015 I I 37 AM VTAURd)()OC..ic!s 



Test Number 

NVFEL Laboratory Te-st Data CVS 
Final Laboratory Test Results 

2016-0030-008 Vehfcle ID. FORD F150-294W597 
Test lhformatlon Tes! Dale 

@'TD ar"½=• Key Stan 
Fuel Container ID I FTAG 

Fuel Type;(& '1 1est Procedure 
.... ¢.~ FE Calculation Method 
~... ~..011' 

Pretest Remarks 
Drive Axle. 

111612015 MFR Name Ford Motor Company 
10· 10·14 MFR Codes· FMX 30 
F00021 I 25278 Conffg # 00 

61 Tier 2 Cerl Test Fuel T ransmisslon; Auto 

89 us062bag 1us06Warmup_2bagus06) Shlfl Schedule A0EPA0041 
Gasoline Beginning Odometer 047140 0 Ml 

Drive Schedule us06warmup_2bagus06 
AWD 

Bag Data N2O !:!Q£!Q 
Phase 1 (ppm) (ppmC) 

S ample 0 450 7 .794 
Amo1ent 0 .326 2 561 

Nel Concentration 0 148 5427 

Remarks Variant Tesl' 
Phase 2 

Sample 0 389 9,067 
Ambient 0 324 2642 

Net Concentratton 0 098 6.696 

Remarks 
Phase 3 

Sample 
Amb,en, 

Net Concentration 

Remarks: 

fMfil 
Sample 

Ambient 
Net Concen1ra11on 

Remarks: 

co NO~ CO2 CH4 NMHC 
(ppm) (ppm) (o/o) (ppm) !ppmC) 

265 212 2252 0.988 3.471 
0000 0010 0 046 1 992 

265 212 2 242 0 946 1629 3 675 

.354 252 I 445 1337 3 883 
0000 0 011 0046 l 999 

354.252 t 435 1,296 2 089 4.450 

Results N20 HC-FID 
(gpmJ (gpm) 

Phase 1 0 013 0 153 
Phase 2 0 004 0 082 

Composite 0.00591 0 09763 

co NOx CO2 CH4 NMHC Vol MPG 
(gpm) (gpm) (gpm1 (gpm} (gpm) (mpg) 
15.081 0192 8450 0053 0 104 10 255 
8748 0.053 5028 0 030 0 054 17 246 

NMOG: I 04 ~ NMHC: 

10 15236 0 08426 578.669 0.03478 0 0653 I 0.0679 

Fuel Economl GasohneMEG 
Phase 1 10 25 
Phase ? 17 23 

Composite 14.96 

DllnO Se!Jiags Dyne It O329-AWD 
Aug Brake Inertia 6000 

y EPA SetCo A -12 69 
EPA Set Co B -0 0583 
EPA Set Co C· 0.03829-

AWD Emiss-Bench Mexa 7200dle 
Vl50&11 d329 EPAVO/\£m!~110609-la,l:1 p~~" 1 ol 2 Prlnlnme 11-Nov-201~06 35 

I llf?/2015 8,35 AM VTAUAd,ooc.Xis 



NVFEL Laboratory Test Data @) Final Laboratory Test Results 
-:P Test Number- 2016-0030-008 Vehicle ID: 

CVS 

FORD F150-294W597 

~ N2O HC-FID co NOx CO2 
(grams) (grams} (grams) (grams) (grams) 

Phase 1 0024 0 272 26 804 0342 1501 7 
Phase 2 0.024 0 51 i 54 590 0334 31376 

CH4 
(grams) 
0.094 
0184 

NMHC M!!lh ResQonse 
[grams) 1 075 
0 184 
0.340 

Test Conditions Phase 1 Phase 2 Phase 3 
Barometer (InH9) 28,90 28 90 

Avg Cell Temp (degF) 74 35 74 42 
Dew Point (degF) 5023 50.29 

Specdic Humidity (gra1ns/lbm) 5594 5606 
NOx Corr Faclor 0.9178 0.9183 

CO2 Dilutfon Factor 13.201 9,759 
CFV Vmix (scf @68F) 3065.45 4673 90 

CVS Flow Rate Avg (scfm) 77612 768 31 

Fan Placement· Road Speed Fan 
Phase Time (secs) 130.00 365 00 106.80 

Distance (miles) 1 777 6.240 
Bag Analysis Time tsec5) 58.2 241 0 

US06-C US06-H 
IWR % diff 0 051 -7 007 

ASCR % diff 0 457 .5 490 
EER -0.599 -0 879 

Phase 4 

US06-T MFR 
-3 383 . 
•1 .427 . 
-0.786 . 

Yl~l1 - a329 EPAVDAEm151IO&l94M5 flnne?al2 Pnnl Time 17•NOY'2015 08 3S 

1l/1712015 8 35 AM VTAURd)OO( XIS 



Paired Data Offset of ~3% Report 

MFR Num Load 
MPH EPA Lbs Mfr. Lbs. Delta % 

I YID. 10 82.245 84.137 2 .30% 
20 106.952 110.736 3.54% 
30 139.101 144.777 4.08% 

Test Numbers Date QY.!!Q 40 178.692 186.26 4 .24% 
FTP 50 225.725 235 185 4.19% 
HFET 60 280.2 291 .552 4 .05% 
US06 

Vehicle+Set= Tar9et 
Offset Summary !Ouickcheck CD % Diff #DIV/0! I 

target 
84 137 
110 736 
144.m 
186.26 

235.185 
291 .552 

EPA MFG Mfg Diff% 

FTP FE #DIV/0! 
THC #DIV/0! 
co #DIV/01 

NOx #DIV/0! 
CO2 #DIV/0! 
CH!4 #DIV/0I 

NMHC #DIV/0! 

HFET FE #DN/01 

THC #DIV/01 

co #DIV/0! 
NOx #DIV/01 

CO2 #DIV/0! 
CH4 #DIV/0! 
NMHC 0 0 #DIV/0I 

EPA 

US06 FE (Bag2) 
FE (Total) 
THC 

co 
NOx 

CO2 
CH4 
NMHC 

Dyno Set 

Coeffs. EPA MFG 

A 64.98 6498 
B 13544 1 5436 
C 0.03721 003721 

Finding: FTP Test results and related mformation indicate results are valid 
HFET 

US06 

Observations on finding: 
1 
2 
3 

Dyna Load Set Comparison Mfr. to EPA 

--EPALbs. ------------,400 
--Mfr. Lbs. 
--target 

200 

100 

300 

o ....._--------------~ 
0 20 40 60 80 

Results reviewed by 

veh EPA veh Mfr 
1.892 0 
3.784 0 
5.676 0 
7.568 0 

9.46 0 
11.352 0 

MFG Mfg Diff% 

#DIV/0! 
#DIV/0! 

#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/QI 
#DIV/01 

Target 

6498 
15436 

003721 

Difference 
1 892 

3.784 
5.676 
7 568 

9.46 
Signature Date 11 .352 
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