
VIII. SOURCE IDENTIFICATION 

The presence of the various compounds measured in the exhaust of the Ford Taurus and Toyota 
Camry can be traced to several possible sources. As discussed in the Results section, several possible 
sources of halogenated hydrocarbons were examined. Fuel and oil samples and the fuel delivery system 
of each vehicle were investigated. Fuel samples were drawn from the fuel tank and from the storage 
barrel and analyzed. No chlorides or bromides were measured above the 1.0 ppm detection limit in 
any of the fuel samples. 

Oil samples from each vehicle were analyzed for the presence of bromine and chlorine. At 
a detection limit of SO ppm, bromine was not detected in either oil sample, however, 140 ppm of 
chlorine was measured in the Taurus oil sample and 30 ppm in the Camry sample at a detection limit 
of 10 ppm. Antifreeze samples were also analyzed from each vehicle and found to contain chlorine, 
50 ppm in the Taurus antifreeze and 10 ppm in the Camry antifreeze at a detection limit of 1 ppm. 
To determine if antifreeze contamination of the oil was occurring, oil samples from each vehicle were 
analyzed for ethylene glycol, a major component of antifreeze. No ethylene glycol was measured in 
the Camry oil sample, but 90 ppm of ethylene glycol was measured in the Taurus oil sample at a 
detection limit of 50 ppm. Even though ethylene glycol was detected in the Taurus oil sample, it does 
not appear that the antifreeze was the source of the chlorine in the oil since the antifreeze contained 
less chlorine than the oil (50 ppm versus 140 ppm). 

Oil consumption rates were calculated to determine what quantity of oil would be required to 
produce the measured levels of chlorinated hydrocarbons in the exhaust. The rates of oil consumption 
would have to be as high as one quart per 100 miles to produce the higher level of methylene chloride 
measured in exhaust. Obsef\led oil consumption rates were totally inconsistent with that possibility. 

A third possible source of halogenated hydrocarbons, the fuel delivery system, was also 
investigated. Ford Motor Company and Toyota were contacted for information on chlorine-containing 
materials in the fuel systems. From discussions with Ford and Toyota representatives, the presence of 
chlorine-containing materials in the fuel system could not be identified. 

Based on the preceding information, the fuel, oil, and fuel-handling systems were apparently 
not contributing sufficient levels of halogenated compounds to explain the quantity of methylene 
chloride found in exhaust. Background samples were taken and analyzed to correct ambient 
concentrations of these compounds. Methyl chloroform and methylene chloride were detected, even 
though efforts were made to exclude these solvents from the test area. The variability in background 
levels of metJ1yl chloroform and methylene chloride and the subsequent difficulty in correcting the 
dilute exhaust sample levels for these background levels would account in part for the detection of 
these two compounds in exhaust samples. 

Several trace metals and other elements were measured in exhaust at levels above the minimum 
detection limits. They included aluminum, silicon, sulfur, calcium, and iron. Sulfur is present in both 
the fuel and oil, and calcium is present in the oil. These elements could enter the exhaust via the fuel 
or the oil. Also, as discussed previously, a few of the elements were also detected in the dilution 
system (no vehicle), either from the dilution air or from the dilution tunnel. A probable source of the 
aluminum in the exhaust is the alumina wash coat used on the vehicle catalyst. The source of silicon 
in exhaust could be traces of dust in the intake air of the vehicle or possibly from sealant used for 
installing silicon-based gaskets in the engine. The source of iron in exhaust could be from rust in the 
exhaust system or from engine wear. 

The primary source of toxic exhaust emissions is the combustion of fuel. Hydrocarbons in the 
fuel burn in the presence of oxygen in the air to form partially oxidized hydrocarbon compounds such 

t as carbon monoxide, aldehydes and ketones, and phenols. Unsaturated hydrocarbons (i.e., ethylene, 
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IX. QUALITY ASSURANCE 

A number of steps were taken to ensure the quality of the data generated i~ rs program. 
Emissions testing was conducted according to the procedures in the Federal Register. 2 Guidelines 
established in the analytical selection of this report and in earlier programs for the EPA(5, 1>were 
followed for sampling and analyses of unregulated emissions. Some additional checks to assure 
repeatability of data were also incorporated. When feasible, duplicate samples were taken or repeat 
tests were perfonned for the measurement of regulated emissions, c4 compounds, and trace metals and 
elements. Duplicate and backup err traps were sampled during selected tests. Backup samples were 
taken for aldehydes/k.etones, and for phenols. Results from the analyses of these samples are given 
in the Results section of this report. Descriptions of procedure validation and qualification experiments 
plus supplemental procedural infonnation relating to the quality of data are discussed as follows. 

External standards were used for quantifying bag samples of 1,3-butadiene when analyzed by 
GC/FID. A detailed description of procedure development and validation tesm.ig is given in the EPA 
report, "Butadiene Measurement Methodology," Contract No. 68-03-4044.lO) Several parameters 
involving the analysis of 1,3-butadiene were investigated in the report. The linearity of the GC flame 
ionization detector was established for 1,3-butadiene and butane using a certified low concentration 
standard. A gas divider was used to dilute the standard to various levels over the range of expected 
concentrations of both 1,3-butadiene (0-2.0 ppmC) and butane (0-8.04 ppm,C) in dilute exhaust. The 
detector was found to be linear for both 1,3-butadiene and butane with r values of 1.00 for both 
compounds. The data used to detennine detector linearity can be found in Table 39. The identities 
of butane and 1,3-butadiene peaks were con:finned by spiking an exhaust sample with standards. The 
remaining five c4 compounds are identified by relative retention times. 

TABLE 39. DETERMINATION OF DETECTOR LINEARITY 

Butane 
Gas Concentration in ppm C 

by Gas divider(x) 

8.04 
6.83 
4.02 
0.80 
0.0 
8.04 
6.83 

;. = 1.00 
a= -426 
b = 8569 

1 3-Butadiene 

GC Peak Area(y) 

69716 
56045 
33086 

6821 
0 

69411 
58070 

2.0 16532 
1.7 13117 
1.0 7528 
0.2 1792 
0.0 0 
2.0 16346 
1.7 13539 

( i2, = 1.00 
a= -89 

b = 8080 
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To detennine 1,3-butadiene stability in exhaust, a cold-start 505 (bag 1) dilute exhaust sample 
from the FfP testing of a 1986 Chevrolet Celebrity (2.8 liter V-6 engine) was spiked with 1,3-
butadiene. The sample bag was then analyzed for 1,3-butadiene immediately after the spike (time 0) 
and at 30, 60, 120, and 240 minutes after the spike. The initial spiked concentration of 1,3-butadiene 
was on the order of 3 ppmC. After 4 hours, the 1,3-butadiene concentration decreased to 63 percent 
of the original concentration. A 1,3-butadiene standard (<2.7 ppmC in nitrogen) was analyzed 6 times 
during the experiment and gave a standard deviation of plus or minus 5.5 percent. 

The results of the experiment indicated that if the sample is analyzed within 30 minutes of 
sample collection, the resulting value will be within the repeatability of the procedure. If the sample 
is allowed to stand more than one hour before analysis, significant sample loss can occur. Because 
of the possibility of significant sample loss, sample bags in this program were analyzed for 1,3-
butadiene as soon after collection as possible. 

Volatile organic and halogenated hydrocarbons were sampled on Carbosieve/fenax traps. The 
volatile organic hydrocarbons were analyzed by GC/MS. Internal standards were added to standards, 
blanks, and samples. A clean trap was spiked with a standard solution for use in quantitation. 
Approximately 80 to 120 percent of the spike was recovered. Volatile halogenated hydrocarbons were 
analyzed by GC/ELCD and were compared to an external standard that had been loaded onto a blank 
trap. Semi-volatile organic compounds were sampled on polyurethane foam traps, extracted with an 
organic solvent, and analyzed by GC/MS. Internal standards were added before and after extraction 
for recovery and quantitation determinations. Nitrosamines were sampled in Thermosorb/N traps and 
analyzed by GLC/fEA using external standards. 

The procedure for. the mesurement of aldehydes and keton~s }as used at SwRI, was validated
7and qualified in a program for the Coordinating Research Council.l1 This procedure is similar to 

the procedures used at EPA-RTP and at General Motors for aldehyde and ketone analyses. Validat.ifm. 
experiments conducted at General Motors were reported in a Journal of Chromatography article.t'~J 
The experiments that were conducted at SwRI are described in the following paragraphs. 

To determine the liquid chromatograph injection repeatability for the aldehydes and ketones over 
a range of concentrations, three standard solutions, 10 ppm, 20 ppm, and 200 ppm of each aldehyde 
or ketone derivative were prepared. Each standard mix was injected into the LC nine consecutive 
times. The UV peak area for each aldehyde and ketone was averaged over the 9 runs and a relative 
standard deviation was determined. Relative standard deviations ranged from ± 2.9 to ± 7.0 percent 
for the nine aldehydes and ketones at three different concentrations. 

The linearity of the UV detector for aldehydes and ketones was demonstrated on the 1.024 
absorbance range. Peaks obtained from the analysis of 1/10, 2/10, 4/10, 6/10, and 8/10 dilutions of 
a 200 ppm standard of aldehyde and ketone derivatives were plotted against the calculated 
concentrations. All nine compounds (isobutyraldehyde and MEK treated as one compound) gave 
relatively linear plots of concentration versus peak area with ~ values of 0.99 as determined by linear 
regression. 

The sampling conditions that are used to collect the aldehydes and ketones are listed below as 
is a discussion of their selection. Two impingers trap 98 to 99+ percent of formaldehyde and 
acetaldehyde in dilute exhaust. The collection efficiencies were determined during colle1:::tion of samples 
in the qualification experiments. No advantage was found in using more than two impingers. The first 
impinger traps 97 to 98 percent of formaldehyde and 86 to 90 percent of the acetaldehyde, while the 
second impinger traps approximately 2 percent of the formaldehyde and 8 to 12 percent of the 
acetaldehyde. During sampling, the impingers are in a 0°C ice bath to provide stable sampling 
temperatures and to lower the acetonitrile vapor pressure to minimize its loss. The sample flow rate 

82 

https://Council.l1


through the impingers is maintained at 4 liters per minute. This flow rate provides the largest amount 
of sample flow through the absorbing reagent without loss in collection efficiency or physical loss of 
absorbing reagent. The Teflon sample line connecting the CVS to the impingers is heated to 175°P 
in order to prevent water from condensing in the sample lines and the subsequent loss of the water 
soluble aldehydes and ketones in the water. 

Validation and qualification experiments were conducted in the develgpment of the phenols 
procedure. Discussions of these experiments are available in an EPA report. ( J Several parameters 
were investigated in these experiments including sampling, extraction, and analysis of dilute exhaust. 
Two impingers in series, each containing about 200 mL of the IN KOH absorbing solution trapped 
most of the phenols. Extraction efficiency of the phenols procedure is about 68 percent. From the 
analytical perspective, the GC flame ionization detector was found to be linear in the range of 0-50 
µg/mL for each of the phenols. When the sample phenols concentrations exceed this range, the 
samples are diluted before analysis. Injection variability was studied as another validation test for the 
phenols procedure. The coefficient of variation of five injections of a 12 µg/mL standard was 2.2 
percent. In addition, neutral hydrocarbons and organic acids were evaluated as possible interferents 
with the analysis of phenol and were found not to increase or decrease phenol concentration. As a 
final test, qualification experiments were performed to determine if phenol could travel the length of 
the dilution tunnel in the presence of dilute exhaust, without significant loss by reaction with exhaust 
or with the tunnel. The recovery of phenol was on average 100 percent. 

Trace metals and other elements were analyzed in particulate samples (collected on fluorocarbon 
filters) by x-ray fluorescence at EPA RTP. About twice a year, National Institute of Standards and 
Technology (NIST) standards are analyzed to verify the daily standards for comparison to samples. 
The precision of the x-ray method is between 1 and 3 percent for all elements. The precision was 
determined from 25 measurements of each element. The maximum difference (in percent) of each 
measurement from the average is the precision. The accuracy, which is defined as the difference 
between the expected or certified value and the measured value, is ± 15 percent. The spectrometer 
used in the x-ray analysis of particulate filters is calibrated by measuring detector response to standards. 
Calibration is performed every three month. 

Regulated emissions measurements (hydrocarbons, carbon monoxide, and oxides of nitrogen) 
were conducted according to the quality specifications outlined in the Federal Register.l2) Carbon 
dioxide was also measured according to Federal Register procedures for the determination of fuel 
economy. 

The integrity of the test fuel was maintained by sealed storage in a refrigerated shed at a 
temperature of about 40°F. Fuel analyses were performed several times during the program to verify 
the stability of the fuel parameters. 
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APPENDIX A 

ANALYSIS OF CHEVRON UNLEADED GASOLINE BY CHEVRON RESEARCH COMPANY 



TABLE A-1. PHYSICAL AND CHEMICAL ANALYSES OF UNADDITIZEDa 

CHEVRON REGULAR UNLEADED GASOLINE FR 860 

Gravity, 0 API 
D 86 Distillation, °F, at 

% Evaporated 
IBP 
5 
10 
20 
30 
40 
50 
60 
70 
80 
90 
95 
EP 

RVP, psi 

Lead, g/Gal. 

Chlorine, ppm 

Phosphorous, g/Gal. 

Sulfur, ppm 

Nitrogen, ppm 

Hydrocarbon Type by FIAM 
Aromatics, % 
Olefins, % 
Paraffins and Naphthenes, % 

acontains oxidation inhibitor. 

53.9 

92 
112 
132 
159 
184 
209 
232 
256 
279 
300 
330 
352 
407 

8.9 

<0.005 

0.41 

0.00040 

41 

36.5 

38.4 
5.2 

56.4 
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APPENDIX B 

REGULATED GASEOUS EMISSIONS RESULTS FROM A 1987 FORD TAURUS 



INITIAL TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001 

TEST NO. 1 RUN VEHICLE N0.291 TEST WEIGHT 1361. KG( 3000. LBS) 
VEHICLE MODEL O FORD TAURUS DATE 1/21/88 ACTUAL ROAD LOAD 5.5 KW! 7.4 HPl 
ENGINE .0 L( 0. CID) BAG CART NO. 2 GASOLINE EM-780-F 
TRANSMISSION DYNO NO. 3 ODOMETER 45976. KM( 28568. MILES) 

CVS NO. 2 
BAROMETER 747.27 MM HG(29.42 IN HGl DRY BULB TEMP. 22.2 DEG C(72.0 DEG Fl 
RELATIVE HUMIDITY 16. PCT ABS. HUMIDITY 2.6 GM/KG NOX HUMIDITY CORRECTION FACTOR •79 
BAG RESULTS 

BAG NUMBER 1 r, 
C. 3 

DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT 

BLOWER DIF P MM. H20(IN. H20l 762.0 (30.0) 762. 0 (30. 0) 787.4 (31.0) 
BLOWER INLET P MM. H20(IN. H20l 762.0 (30.0) 762. 0 (30. 0) 737.4 (31.0) 
BLOWER INLET TEMP, DEG. C(DEG. Fl 43.3 (110.0l 40. 6 (105. 0) 41. 7 (107.0l 
BLOWER REVOLUTIONS 40585. 69707. 4052'3. 
TOT FLOW STD. CU. METRES(SCFl 76. 1 ( 2689. l 131.4 ( 4641.) 76.0 ( 2683.) 
THC SAMPLE METER/RANGE/PPM 61. 5/ 2/ 52. '3.5/ 2/ 10. 23,3/ 2/ 24. 
THC BCKGRD METER/RANGE/PPM 5.4/ 2/ E,, 5.4/ 2/ 6. 5. 5/ 2/ E,, 

CO SAMPLE METER/RANGE/PPM 55.3/ 1/ 492. 17.4/ 12/ 13. 44.9/ 13/ 105. 
C
.J,CO BCKGRD METER/RANGE/PPM .9/ 1/ 6. 5.6/ 12/ 6. 2.0/ 13/ 

CO2 SAMPLE METER/RANGE/PCT 97.1/ 14/1.0593 79. 7/ 14/ .6559 '31. 2/ 14/ .8%8 
CO2 BCKGRD METER/RANGE/PCT 15.3/ 14/ .0553 15, 1/ 14/ •0544 14. 8/ 14/ .0531 
NOX SAMPLE METER/RANGE/PPM 90.3/ 1/ 22.6 27. 7/ 1/ 7.0 59. 7/ 1/ 15.0 
NOX BCKGRD METER/RANGE/PPM 1. f,/ 1/ .4 1.7/ 1/ .4 2.5/ 1/ • i 

DILUTION FACTOR 12.03 20.35 14. 73 
THC CONCENTRATION PPM 57. 4. 1d. 
CO CONCENTRATION PPM 474. 12. 98. 
CO2 CONCENTRATION PCT 1. 0086 .6042 .B473 

')•J ·)NOX CONCENTRATION PPM 6.6 14. 3L..L.•L. 

THC MASS GRAMS 2.49 .34 .81 
CO MASS GRAMS 42.01 1. 82 8. 71 
CO2 MASS GRAMS 1406.0 1453. 7 1178. 6 

•:, C"C'NDX MASS GRAMS 1. 31 1. 651- • .J.,J 

THC GRAMS/MI . 70 .09 .23 
CO GRAMS/MI 11.84 .47 2.46 
CO2 GRAMS/MI 396.1 376.0 333.0 
NOX GRAMS/MI T' .34 .47 
FUEL ECONOMY IN MPG 21.27 23.52 26.27 
RUN TIME SECONDS 505. 868. 505. 

• I... 

- C-1'"MEASURED DISTANCE MI j,,J.J 3.87 3.54 
SCF, DRY .985 .989 .987 

COMPOSITE RESULTS 3-BAG (4-BAG) 
TEST NUMBER 1 CARBON DIOXIDE G/MI 368,4 .0) 
BAROMETER MM HG 747.3 FUEL ECONOMY MPG 23.68 ( .00) 

-,cHUMIDITY G/KG 2.6 HYDROCARBONS (THCl G/MI .C.,.J .00) 
TEMPERATURE DEG C 22.2 CARBON MONOXIDE G/MI 3.35 .00) 

OXIDES OF NITROGEN G/MI .45 
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FIRST SCREENING TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001 

, ,T NO. RUN 
VEHICLE MODEL 87 FORD TAIJ__ RUS 
ENGINE 2.5 L(152. CID) 
TRANSMISSION A3 

BAROMETER 744.98 MM HG!29,33 IN HG) 
RELATIVE HUMIDITY 50. PCT 
BAG RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(IN. H20) 
BLOWER INLET P MM. H20(IN. H20) 
BLOWER INLET TEMP. DEG. C(DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRES(SCF) 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
'HC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/Ml 
NOX GRAMS/Ml 
FUEL ECONOMY IN MPG 
RUN TI ME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

DFC, WET !DRY) 
TOT VOL (SCMl / SAM BLR (SCM) 

COMPOSITE RESULTS 
TEST NUMBER 
BAROMETER MM HG 745.0 
HUMIDITY G/KG 10.4 
TEMPERATURE DEG C 25,6 

VEHICLE N0.1 TEST WEIGHT 1588. KG( 3500, LBS) 
DATE 2/29/88 ACTUAL ROAD LOAD 4.9 KW( E,,E, HP) 
BAG CART NO. 2 / CVS NO. 2 GASOLINE EM-784-F 
DYNO NO. 3 ODOMETER 46075, KM(28630. MILES) 

DRY BULB TEMP, 25,6 DEG C(78.0 DEG F) 
-ABS. HUMIDITY 10. 4 GM/KG NOX HUMIDITY CORRECTION FACTOR •99 

'j 3L. 4 
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED 

787. 4 (31. 0) 787. 4 (31. 0) 762.0 (30.0) 762.0 (30,0) 
787.4 (31,0) 787.4 (31.0) 762.0 (30.0) 762.0 (30.0) 
46.1 (115,0) 43.9 (111.0) 43. 9 (111. 0) 42. 8 (109. 0) 

40693. 69712. 40580. 6%50. 
75,9 ( 2678.) 129. 7 ( 4581,) 75.8 ( 2676,) 130,3 ( %02.) 

62, 1/ 2/ 62. 9. 7/ 2/ 10, 26.4/ 2/ 27. 9.7/ 2/ 10. 
6, 7/ 2/ 7. 6. 7/ 2/ 7. 6.3/ 2/ 6. 6. 7/ 2/ 7. 

57. 1/ 1/ 501, 13. 7/12/ 14. 58. 2/ 13/ 138. 14, 1/12/ 14. 
'j, 1/ 1/ 1. 1,2/12/ 1. ,6/13/ 1. l / 2/ 14.L., 

98. 6/14/1.1065 82.0/14/ ,6979 93. 4/14/ •9535 81.2/14/ .6830 
13.9/14/ .0493 14.0/14/ .0497 14.3/14/ .0510 14.2/14/ .0506 
69. 7/ 1/ 17.5 23. 0/ 1/ 5,8 41.3/ 1/ 10.4 20. 0/ 1/ 5.1 

. 5/ 1/ • 1 •4/ 1/ • 1 1. 1/ 1/ . 3 •5/ 1/ .1 
11. 54 19.14 13,82 19.55 
56. 3. 21. 3. 

482. 1')L., 132. 1. 
1. 0614 ,6508 .9062 .6350 
17.3 5. 7 10. 1 5.0 
2. 46 .26 . 91 . 26 

42.53 1. 86 11. 66 . 15 
1474.0 1545.5 1257.5 1515.3 

2.49 1. 41 1.45 1. 23 

.6'3 . 07 .26 •07 
11. 97 .49 3.30 . 04 
414.8 405.4 356.0 3'39.1 

.70 .37 . 41 .32 
20.35 21. 08 21.82 24.50 23.25 22.20 
506. 868. 505. 868. 
~ cc ~ c~
j, JJ 7.37 3.81 j,Jj 7.33 3.80 
•974 .976 , 978 . 975 .977 .978 

. 935( . 920) . 941 ( • '326) 
205.6/ .00 206.1/ .00 

3-BAG (4-BAGl 
CARBON DIOXIDE G/MI 393.8 ( 391. 9) 
FUEL ECONOMY MPG 22.15 ( 22.27) 

r,cHYDROCARBONS (THC) G/MI .C.J ( .25) 
CARBON MONOXIDE 6/MI 3.54 ( 3. 51) 
OXIDES OF NITROGEN G/MI . 45 ( .44) 
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SECOND SCREENING TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT IF EMISSIONS RESEARCH 

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001 

TEST NO. RUN VEHICLE N0.1 TEST WEIGHT 1361. KG( 3000. LBSJ 
VEHICLE MODEL 87 FORD TAURUS DATE 4/ 5/88 ACTUAL ROAD LOAD 5.5 KW! 7.4 HPl 
ENGINE 2.5 L(152. CID) L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A3 DYNO NO. 3 ODOMETER 46114. KM( 28654. MILES) 

CVS NO. 2 
BAROMETER 740.92 MM HG(29.17 IN HG) DRY BULB TEMP. 26.1 DEG C!79.0 DEG Fl 
RELATIVE HUMIDITY 64. PCT ABS. HUMIDITY 14.0 SM/KG NOX HUMIDITY CORRECTION FACTOR 1.12 
BAG RESULTS 

BAG NUMBER 1 2 3 
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT 

BLOWER DIF P MM. H20(IN, H20l 762.0 (30.0) 762.0 (30.0) 762.0 (30.0) 
BLOWER INLET P MM. H20(IN. H20l 762.0 (30.0l 762.0 (30.0) 762.0 (30.0) 
BLOWER INLET TEMP. DEG. C(DE6. Fl 43.3 (110.0) 42.8 (109.0) 42.2 (108.0) 
BLOWER REVOLUTIONS 40515. 69725. 40576. 
TOT FLOW STD. CU. METRES(SCF) 75.3 ( 2658.J 129.7 ( 4579.) 75.5 ! 2668.) 
THC SAMPLE METER/RANGE/PPM 74.2/ 2/ 75. 10.5/ 2/ 11. 30.2/ 2/ 31. 
THC BCKGRD METER/RANGE/PPM fi.6/ 2/ 7. 6.4/ 2/ 7. 6.5/ 2/ 7. 
CO SAMPLE METER/RANGE/PPM 61.7/ 1/ 553. 17. 1/ 12/ 17. 59.4/ 13/ 14(), 
CO BCK6RD METER/RANGE/PPM .1/ 1/ 1. .5/ 12/ 1. •3/ 13/ l. 
CO2 SAMPLE METER/RANGE/PCT 58.6/ 1/1.0755 81.3/ 14/ •6848 92.3/ 14/ .9247 
CO2 BCKGRD METER/RANGE/PCT 2.5/ 1/ •0441 12.8/ 14/ .0448 13.0/ 14/ •0456 
NOX SAMPLE METER/RANGE/PPM 67.8/ 1/ 17.0 20.7/ 1/ 5.3 39.2/ 1/ 9.9 
NOX BCKGRD METER/RANGE/PPM .3/ 1/ .1 .5/ 1/ . 1 .3/ 1/ • 1 
DILUTION FACTOR 11. 80 19.49 14.24 
THC CONCENTRATION PPM 68. 5. 24, 
CO CONCENTRATION PPM 530. 16. 134. 
CO2 CONCENTRATION PCT 1. 0352 .6423 .8822 
NOX CONCENTRATION PPM 16.9 5,Lcl 9.8 
THC MASS GRAMS 2.97 .34 1. 06 
CO MASS GRAMS 46.42 2.45 11. 75 
CO2 MASS GRAMS 1426.9 1525.2 1220.3 
NOX MASS GRAMS 2. 73 1.43 1. 58 

THC GRAMS/MI .85 .09 .30 
co GRAMS/MI 13.22 .64 3. 31 
CO2 GRAMS/MI 406.4 399.3 344.1 
NOX GRAMS/MI .78 .38 .45 
FUEL ECONOMY IN MPG 20.63 22.14 25.32 
RUN TIME SECONDS 504. 868. 506. 
MEASURED DISTANCE MI 3.51 3.82 3.55 
SCF, DRY , .. 969 .973 . 971 

COMPOSITE RESULTS 3-BAG (4-BAG) 
TEST NUMBER 1 CARBON DIOXIDE G/MI 385.6 .OJ 
BAROMETER MM HG 740.9 FUEL ECONOMY MPG 22.58 ,(1(1) 

HUMIDITY G/KG 14.0 HYDROCARBONS (THCJ G/MI .30 .00) 
TEMPERATURE DEG C 26.1 CARBON MONOXIDE G/MI 3.97 .00) 

OXIDES OF NITROGEN G/MI .48 .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

TEST NO. 1 RUN 
VEHICLE MODEL 87 FORD TAURUS 
ENGINE 2.5 L(152. CID> L-4 
TRANSMISSION A3 

BAROMETER 740.92 MM H6(29.17 IN HGl 
RELATIVE HUMIDITY 64. PCT 
BAG RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(1N. H20) 
BLOWER INLET P MM. H20(1N. H20l 
BLOWER INLET TEMP. DEG. C!DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRES(SCFl 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CD SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM

( NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CD CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
co GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

CFTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001 

VEHICLE N0.1 
DATE 4/ 5/88 

. BAG CART NO. 2 
DYNO NO. 3 
CVS NO. 2 
DRY BULB TEMP, 26,1 DEG C!79.0 DEG Fl 
ABS. HUMIDITY 14.0 GM/KG 

1 ...') 
HOT TRANSIENT STABILIZED 

762.0 (30,0) 762.0 (30.0) 
762.0 (30.0) 762.0 (30.0) 
43.3 (110.0) 42.8 (109.0) 

40515. 69725. 
75.3 ( 2658.) 129. 7 ( 4579.) 

74.2/ 2/ 75. 10.5/ 2/ 11. 
6. 6/ 2/ 7. 6.4/ 2/ 7. 

61.7/ 1/ 553. 17.1/ 12/ 17• 
•1/ 1/ 1. .5/ 12/ 1. 

58.6/ 1/1.0755 81.3/ 14/ .6848 
2. 5/ 1/ •0441 12.8/ 14/ .0448 

67.8/ 1/ 17.0 20. 7/ 1/ 5.3 
.3/ 1/ .1 • 5/ 1 / . 1 

11.80 19.49 
C"68. .J, 

530. 16. 
1.0352 .6423 
16. 9 5.2 
2.97 .34 

46.42 2.45 
1426.9 1525.2 

2. 73 1. 43 

.85 .09 
13.22 .54 
406.4 399.3 

.78 .38 
20.&3 22.14 
504. 8&8. 
3. 51 3.82 
.%9 •973 

TEST WEIGHT 1361. KG( 3000, LBS> 
ACTUAL ROAD LOAD 5.5 KW( 7.4 HPl 
GASOLINE EJll-784-F 
ODOMETER 46114. KM! 28654. MILES) 

NDX HUMIDITY CORRECTION FACTOR 1.12 

COMPOSITE RESULTS 2-BAG (3-BAGl
TEST NUMBER 1 CARBON D!OX IDE G/MI 402. 7 .0) 
BAROMETER MM HG 740.9 FUEL ECONOMY MPG 21.39 . 00)
HUMIDITY G/KG 14.0 HYDROCARBONS iTHC) G/MI •45 .00) 
TEMPERATURE DEG C 26. 1 CARBON MONOXIDE G/MI f.• 67 .00) 

( OXIDES OF NITROGEN SIMI .57 .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
HFTP1 - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

TEST NO. 1 RUN 
VEHICLE MODEL 87 FORD TAURUS 
ENGINE 2.5 l(152. CIDl L-4 
TRANSMISSION A3 

BAROMETER 740.92 MM HG(29.17 IN HGl 
RELATIVE HUMIDITY 61. PCT 
BAB RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(IN. H20) 
BLOWER INLET P MM. H20!1N. H20l 
BLOWER INLET TEMP. DEG. C(DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. a.J. METRES!SCFl 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/Ml 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

COMPOSITE RESULTS 
TEST NUMBER 1 
BAROMETER MM HG 740.9 
HUMIDITY G/KG 13.8 
TEMPERATURE DEG C 26.7 

VEHICLE N0.1 TEST WEIGHT 1361. KS( 3000. LBS', 
DATE 4/ 5/88 ACTUAL ROAD LOAD 5. 5 KW ( 7. 4 . 

BAB CART NO. 2 GASOLINE EM-784-F 
DYNO NO. 3 ODOMETER 46125. KM! 28661. MILES) 
CVS NO. 2 
DRY BULB TEMP. 26.7 DEG C!80.0 DEG Fl 
ABS. HUMIDITY 13.8 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.11 

1 2 
HOT TRANSIENT STABILIZED 

762.0 (30.0) 762.0 (30.0l 
762.0 (30.0) 762.0 (30.0) 
42. 2 (108. 0) 42.2 (108.0) 

40576. 69606. 
75.5 ( 2668.) 129.6 ( 4576.) 

30.2/ 2/ 31. 10.1/ 2/ 10. 
6.5/ 2/ 7. 6.6/ 2/ 7. 

59.4/ 13/ 140. 19.3/ 12/ 19. 
.3/ 13/ 1. .4/ 12/ o. 

92.3/ 14/ .9247 81. 2/ 14/ .6830 
13.0/ 14/ .0456 13.1/ 14/ . 0460 
39.2/ 1/ 9.9 22.6/ 1/ 5. 7 

.3/ 1/ . 1 .3/ 1/ • 1 
14.24 19.54 
24. 4. 

134. 18. 
.8822 .6393 
9.8 5. 7 
1.06 .29 

11. 76 2. 79 
1220.3 1516.9 

1.57 1.56 

.30 .08 
~ ~?
j,jL .73 

344.1 398.0 
.44 •41 

25.32 22.21 
506. 868. 
3.55 3.81 
.972 . 974 

2-BAG (3-BABl 
CARBON DIOXIDE G/MI 372.0 ( .0) 
FUEL ECONOMY MPG 23.61 .00) 
HYDROCARBONS !THC) G/MI .18 .00) 
CARBON MONOXIDE G/MI 1. 98 ( .00) 
OXIDES OF NITROGEN G/MI .43 ( .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
HFTP2 - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

TEST NO. 1 RUN VEHICLE N0.1 TEST WEISHT 1361. KG( 3000. LBS) 
VEHICLE MODEL 87 FORD TAURUS DATE 4/ 5/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HP) 
ENSINE 2.5 L(152. CID) L-4 BA6 CART NO. 2 6ASOI..INE EM-784-F 
TRANSMISSION A3 DYNO NO. 3 ODOMETER 46138. KM( 286&9. MILES) 

CVS NO. 2 
BAROMETER 740.66 MM H6!29.16 IN HG) . DRY BULB TEMP. 26.1 DEG C(79.0 DEG Fl 
RELATIVE HUMIDITY 61. PCT ABS. HUMIDITY 13.2 GM/KG NOX HUMIDITY CORRECTION FACTOR 1. 09 
BAG RESULTS 

BAG NUMBER 1 2 
DESCRIPTION HOT TRANSIENT STABILIZED 

BLOWER DIF P MM. H20(IN. H20l 762.0 (30.0) 762. 0 (30. 0) 
BLOWER INLET P MM. H20UN. H20l 762.0 (30.0) 762.0 (30.0) 
BLOWER INLET TEMP. DEG. C(DE6. Fl 42.2 (108.0) 42.8 (109,0) 
BLOWER REVOLUTIONS 40471. 69623. 
TOT FLOW STD. CU. METRES(SCFl 75. 3 ( 2660. l 129.4 ( 4571. l 
THC SAMPLE METER/RANGE/PPM 38.1/ 2/ 38. 10.2/ 2/ 10. 
THC BCKGRD METER/RANGE/PPM 6.6/ 2/ 7. 6.9/ 2/ 7. 
CO SAMPLE METER/RANGE/PPM 77.4/ 13/ 186. 14.2/ 12/ 14. 
CO BCKGRD METER/RANGE/PPM .4/ 13/ 1. .6/ 12/ 1. 
CO2 SAMPLE METER/RANGE/PCT 92.1/ 14/ •9195 80. 7/ 14/ .6738 
CO2 BCKGRD METER/RANGE/PCT 13.4/ 14/ .0473 13.3/ 14/ .0468 
NOX SAMPLE METER/RANGE/PPM 46.0/ 1/ 11. 5 20.6/ 1/ 5.3 
NOX BCKSRD METER/RANGE/PPM .4/ 1/ • 1 .1/ 1/ .o 
DILUTION FACTOR 14.24 19. 81 
THC CONCENTRATION PPM 32. 4. 
CO CONCENTRATION PPM 179. 13. 
CO2 CONCENTRATION PCT .8756 .6294 
NOX CONCENTRATION PPM 11. 4 5.2 
THC MASS GRAMS 1.40 .28 
CO MASS GRAMS 15.66 2.01 
CO2 MASS GRAMS 1207.4 1491.5 
NOX MASS GRAMS 1.80 1. 41 

THC SRAMS/MI .40 .07 
co GRAMS/MI 4.45 .53 
CO2 SRAMS/MI 3-42.9 389.9 
NOX SRAMS/MI .51 .37 
FUEL ECONOMY IN MPG 25.25 22.68 
RUN TIME SECONDS 505. 868. 
MEASURED DISTANCE MI 3.52 3.83 
SCF, DRY .972 .974 

COMPOSITE RESULTS 2-BAG (3-BASl
TEST NUMBER 2 CARBON DIOXIDE G/MI 367.4 ( .0)
BAROMETER MM H6 740. 7 FUEL ECONOMY MPG 23.85 .00) 
HUMIDITY G/KG 13.2 HYDROCARBONS lTHCl 6/MI .23 .00)
TEMPERATURE DEG C 26.1 CARBON MONOXIDE G/MI 2.41 .00) 

OXIDES OF NITROGEN 6/MI .44 .00) 

/ 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EJIIISSIONS RESEARCH 
HFTP3 - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

TEST NO. 1 RUN 
VEHICLE MODEL 87 FORD TAURUS 
ENGINE 2.5 L(152. CIDl L-4 
TRANSMISSION A3 

BAROMETER 740.66 MM HG(29.16 IN HGl 
RELATIVE HUMIDITY 60. PCT 
BAG RESULTS 

BAS NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(IN. H20l 
BLOWER INLET P MM. H20 (IN. H20l 
BLOWER INLET TEMP. DEG. C(DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRES(SCFJ 
THC SAMPLE METER/RANGE/PPN 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GR"'15 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMSiMI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

COMPOSITE RESULTS 
TEST NUMBER 3 
BAROMETER MM HG 740. 7 
HUMIDITY G/KG 12. 7 
TEMPERATURE DEG C 25.6 

VEHICLE N0.1 TEST WEIGHT 1361. KG( 3000, LBSl 
DATE 4/ 5/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HP) 
BAG CART NO. 2 GASOLINE EM-784-F 
DYNO NO. 3 ODOMETER 46150. KMi 28676. MILES) 
CVS NO. 2 
DRY BllB TEMP. 25.6 DEG C(78.0 DEG Fl 
ABS. HUMIDITY 12. 7 GM/KG NOX HUMIDITY CORRECTION FACTOR 1. 07 

2 
HOT TRANSIENT STABILIZED 

762.0 (30.0) 762. 0 (30. 0) 
762.0 (30.0) 762.0 (30.0) 
42.2 (108.0) 42.2 (108.0) 

40495. 69585. 
75. 4 ( 2661. l 129.5 ( 4573.) 

36.7/ 2/ 37. 10.2/ 2/ 10. 
6.5/ 2/ 7. 6. 7/ 2/ 7. 

74.2/ 13/ 178. 13.5/ 12/ 14. 
.3/ 13/ 1. .5/ 12/ 1. 

91. 4/ 14/ .9018 80.0/ 14/ •6612 
13. 3/ 14/ .0468 1.3.4/ 14/ .0473 

C, ~ 

.J,J42.2/ 1/ 10. 6 20.5/ 1/ 
.4/ 1i . 1 .3/ 1/ • 1 

14.52 20.19 
31. 4. 

171. 13. 
.8582 •5163 

C 'j10.5 .J,L 

1. 34 .29 
14. 98 1. '33 

1184.1 1461. 2 
1.62 1. 37 

.38 .OB 
4.28 •51 

338.1 384.6 
.46 .35 

25.63 22.99 
505. 868. 
3.50 3.80 
•972 . 974 

2-BAG i3-BAGJ 
CARBON DIOXIDE G/MI 362.3 ( .0) 

FUEL ECONOMY MPG 24.19 .00) 
"':!HYDROCARBONS (THC! G/MI ,CL .00) 

,:, -:-·:,CARBON MONOXIDE G/MI .00)"-•'-"L 

OXIDES OF NITROGEN G/MI .41 ( .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
F-COOL- VEHICLE EMISSIONS RESLlTS -

PROJECT 08-1816-001 
( 
\ ..:ST NO. 1 RUN VEHICLE N0.1 TEST WEIGHT 1361. KG( 3000. LBSl 

VEHICLE MODEL 87 FORD TAURUS DATE 4/ 5/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HPl 
ENGINE 2.5 L(152. CID) L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A3 DYNO NO. 3 ODOMETER 46162, KM! 28684. MILES) 

CVS NO. 2 
BAROMETER 739.65 MM H6(29.12 IN HGi .DRY BULB TEMP. 25.6 DEG C(78.0 DEG Fl 
RELATIVE HUMIDITY 75. PCT ABS. HUMIDITY 15.9 GM/KG NOX 1-llMIDITY CORRECTION FACTOR 1.21 
BAG RESULTS 

BAG NUMBER 1 2 
DESCRIPTION HOT TRANSIENT STABILIZED 

BLOWER DIF P MM. H201IN. H20l 762.0 (30.0) 762.0 (30.0) 
BLOWER INLET P MM. H20(IN. H20l 762. 0 (30. 0) 762.0 (30.0) 
BLOWER INLET TEMP. DEG. CIDEG. Fl 42. 8 (109. 0) 42. 8 (109. 0) 
BLOWER REVOLUTIONS 40564. 69686. 
TOT FLOW STD. CU. METRES(SCFl 75.3 I 2659.) 129,4 I 4568.) 
THC SAMPLE METER/RANGE/PPM 66.0/ 2/ 66. 10.4/ 2/ 11. 
THC BCKGRD METER/RANGE/PPM 6.6/ 2/ 7. 6.5/ 2/ 7. 
CO 
CO 

SAMPLE METER/RANGE/PPM 
BCKGRD METER/RANGE/PPM 

88.2/ 
,3/ 

14/ 429. 
14/ 1. 

13.5/ 
.6/ 

12/ 14. 
12/ 1. 

CO2 SAMPLE METER/RANGE/PCT 96.2/ 14/1. 0322 81.4/ 14/ .6867 
CO2 BCKGRD METER/RANGE/PCT 13.5/ 14/ •0477 13.6/ 14/ .0481 
NOX SAMPLE METER/RANGE/PPM 61.2/ 1/ 15. 3 21.6/ 1/ 5.5 
NOX BCKGRD METER/RANGE/PPM .3/ 1/ .1 ,4/ 1/ • 1 
DILUTION FACTOR 12.41 19.45 

( THC CONCENTRATION PPM 60. 4. 
CO CONCENTRATION PPM 409. 13. 
CO2 CONCENTRATION PCT .9884 .6411 
NOX CONCENTRATION PPM 15.3 5.4 
THC MASS GRAMS 2.61 .32 
CO MASS GRAMS 35.87 1. 90 
CO2 MASS GRAMS 1362. 8 1518. 4 
NOX MASS GRAMS 2.65 1.61 

THC GRAMS/MI .73 .08 
co GRAMS/MI 10.00 .50 
CO2 GRAMS/Ml 379.8 397. 1 
NOX GRAMS/MI .74 .42 
FUEL ECONOMY IN MPG 22.29 22.27 
RUN TIME SECONDS 505. 869. 
MEASURED DISTANCE Ml 3.59 3.82 
SCF, DRY .966 .969 

COMPOSITE RESULTS 
TEST NUMBER 1 
BAROMETER MM HG 739.6 
HUMIDITY 6/KG 15.9 
TEMPERATURE DEG C 25.6 

CARBON DIOXIDE 
FUEL ECONOMY 
HYDROCARBONS !THC) 
CARBON MONOXIDE 

G/MI 
MPG 
G/Ml 
G/MI 

2-BAG 
388.7 
22.28 

.40 
5.10 

13-BAG) 
( .0) 

,00) 
.00) 

( •00) 
OXIDES OF NITROGEN G/MI .58 ( .00) 
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THIRD SC~EENI~G TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

FTP - vauCLE EMISSIONS RESULTS -
PROJECT 08-1816-001 

TEST NO. T-1 RUN 1 
VEHICLE MODEL OFORD TAURUS 
ENGINE .0 L( 0. CID) 
TRANSMISSION 

BARONETER 741.68 MN H6(29.20 IN HG) 
RELATIVE HUMIDITY 51. PCT 
BAG RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(1N. H20J 
BLOWER INLET P It!. H20 IIN. H20J 
BLOWER INLET TEMP. DES. CIDES. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRES(SCFJ 
THC~ IETER/RANSE/PPN 
THC BCKSRD METER/RANGE/PPM 
CO ~ METER/RANGE/PPN 
CO BCKGRD METER/RANGE/PPM 
CO2 SANPI..E METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

DFC, WET <DRY! 
TOT VOL ISCMJ / SAM BLR ISCMl 

COMPOSITE RESULTS 
TEST NUMBER T-1 
BAROMETER MM HG 741. 7 
HUMIDITY G/KG 9.7 
TEMPERATURE DEG C 23.9 

VEHICLE NO. TEST WEIGHT 1361. KG( 3000. LBSl 
DATE 6/22/88 ACTUAL ROAD LOAD 5.5 KWI 7.4 HPJ 
BAS CART NO. 1 / DJS NO. 2 GASOLINE EM-784-F 
DYNO NO. 3 ODOMETER 46209. KMl28713. MILES) 

'DRY BULB TEMP. 23.9 DEG Cl75.0 DEG Fl 
ABS. IUMIDITY 9. 7 GM/KG NOX HUMIDITY CORRECTION FACTOR •97 

1 2 3 4 
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED 

774. 7 130. 5) 774.7 (30.5) 769.6 (30.3) 769. 6 (30. 3) 
774. 7 (30.5) 774.7 (30.5) 769.6 (30.3) 769.6 (30.3) 
42. 8 1109. 0) 42.8 (109.0) 42. 8 1109. 0) 41.1 (106.0) 

40538. 69872. 40406. 69480. 
75.3 I 2661.l 129. 9 ( 4585. l 75.2 I 2654.) 129.6 I 4577.) 

60.5/ 2/ 61. 9.8/ 2/ 10. 22.1/ 2/ 22. 8.8/ 2/ 9. 
6.6/ 2/ 7. 6.7/ 2/ 7. 6.3/ 2/ 6. 6.3/ 2/ 6. 

92.2/ 11/ 463. 12.2/ 13/ 11. 48.9/ 12/ 101. 8.4/ 13/ 7. 
.3/ 11/ 1. •5/ 13/ o. •2/ 12/ o • •3/ 13/ 0. 

63.9/ 3/1.1408 78.0/ 11/ •7129 96.5/ 11/ •9967 77.1/ 11/ •7007 
3.3/ 3/ .0538 7.6/ 11/ .0452 7.8/ 11/ . 0465 8.1/ 11/ •0483 

17.7/ 2/ 17.7 22.1/ 1/ 5.6 42.2/ 1/ 10.6 20.9/ 1/ 5.3 
.1/ 2/ .1 .5/ 1/ .1 .5/ 1/ • 1 .6/ 1/ .? 

11.25 18. 74 13.28 19.08 
54. 3. 16. 3. 

444. 10. 97. 7. 
1. 0918 .6701 .9538 .6549 

C ':,17.6 5.5 10.5 J.L 

2.37 .26 •71 . 21 
38.99 1.53 8.50 1.05 

1506.1 1593.2 1312. 3 1554.0 
2.46 1.32 1.46 1.24 

.66 .07 .20 .05 
10.91 .39 2.38 .27 
421.5 409.6 367.1 402.8 

•.x:~';:,.69 .34 •41 
20.12 20.87 21. 61 23.87 22.85 21. 98 
505. 871. 504. 868. 
3.57 7.46 3.89 3.57 7.43 3.86 
.973 .975 .977 .974 •976 .977 

•934( •918) •939( •924) 
205.2/ .00 204.8/ .00 

3-BAG 14-BAGJ 
CARBON DIOXIDE 6/MI 400.5 ! 398.4) 
Fl.EL ECONOMY MPG 21.84 I 21. 95) 
HYDRO:ARBONS (THC) 6/MI .22 I .22) 
CARBON MONJXIDE 6/MI 3.10 3. 
OXIDES OF NITRtHN G/MI .43 .~-
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BEFORE FINAL EMISSIONS TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

FTP - VEHICLE EMISSIONS RESl.l.TS -
PROJECT 08-1816-001 

, _ST NO, 1 RUN 1 
VEHICLE MODEL 87 FORD TAURUS 
ENSll'E 2,5 L(152. CID) L-4 
TRANSMISSION A3 

BAROMETER 744.47 MM HG(29.31 IN H6l 
RELATIVE HUMIDITY 39. PCT 
BA6 RESULTS 

BA6 NIJIBER 
DESCRIPTION 

BLOWER DIF P MM. H20(IN, H20l 
BLOWER INLET P MM. H20 IIN. H20l 
BLCIER INLET TEMP. DES. C!DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU, METRES(SCF) 
THC SAMPLE IETER/IRG:/PPN 
THC BCKSRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKSRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCK6RD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPS 
RUN TIME SECONDS 
MEASURED DISTANCE Ml 
SCF1 DRY 

DFC1 WET <DRYl 
TOT VOL (SCMl / SAM BLR ISCMl 

COMPOSITE RESULTS 
TEST NUMBER 
BAROMETER MM HG 744.5 
HUMIDITY 6/KS 6.6 
TEMPERATURE DES C 22.2 

( 

VEHICLE N0.1 TEST WEIGHT 1361, K6( 3000. LBS) 

DATE 11/29/88 ACTUAL ROAD LOAD 5,5 KW( 7.4 HP) 
BAG CART NO. 2 / CVS NO. 2 GASOLINE EM-784-F 
DYNO NO. 3 ODOMETER 46547. KM( 28923, MILES> 

DRY BULB TEJII), 22.2 DES C(72.0 DES Fl 
. ABS. HUMIDITY 6,6 6M/K6 NOX HUMIDITY CORRECTION FACTOR •88 

1 2 3 4 
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED 

779.8 (30,7) 787.4 (31.0) 784. 9 (30. 9) 784. 9 (30, 9) 
777.2 (30.6) 784. 9 (30. 9) 784.9 (30,9) 784.9 (30,9) 
42. 8 (109, 0) 40.0 (104.0) 41. 7 (107. 0) 40. 6 (105, 0) 

40518. 69483, 40558. 69383. 
75. 6 ( 2669. l 130. 2 ( 4596. ) 75.7 < 2674,) 129. 8 ( 4585. ) 

86.2/ 2/ 87. 10.0/ 2/ 10. 30.5/ 2/ 31. 10.4/ 2/ 11. 
6.7/ 2/ 7, 7,1/ 2/ 7. 7.01 2/ 7. 7.8/ 2/ 8. 

72.1/ 1/ 679. 15. 7/ 12/ 15. 67.8/ 13/ 162. 16.5/ 12/ 16. 
.1/ 1/ 1. ,8/ 12/ 1. •2/ 13/ o • .71 12/ 1. 

98.8/ 14/1.1134 81.8/ 14/ .6922 93.3/ 14/ •9508 81.2/ 14/ ,6809 
14.5/ 14/ •0498 2.3/ 14/ .0067 14.0/ 14/ ,0478 14.1/ 14/ .0482 
85.6/ 1/ 21,4 30.9/ 1/ 7.8 59.3/ 1/ 14. 9 28.9/ 1/ 7,3 

,6/ 1/ ,2 .5/ 1/ • 1 .5/ 1/ • 1 .6/ 1/ .2 
11.28 19.29 13.82 19,60 
80. 3. 24. 3. 

656. 14. 156. 15. 
1.0680 ,6858 .9065 .6352 
21,3 7. 7 14.7 7.2 
3.50 .25 1.06 .23 

57. 70 2.13 13. 79 2.26 
1478.1 1634.1 1257.0 1509.8 

2. 71 1.68 1.88 1,56 

.97 .06 .30 .06 
16.06 .55 3.85 .59 
411.5 419.2 351.0 391.5 

•75 .43 .52 •41 
20. 16 20.64 21.10 24. 77 23.59 22.59 
504. 866. 505. 865. 
3.59 7.49 3.90 3.58 7,44 3.86 
.977 .980 •981 .979 .980 •981 

•935( •923) .941( ,929) 
205.8/ .00 205,6/ .00 

3-BAG (4-BA6) 
CARBON DIOXIDE G/MI 3'39,0 ( 390. 7l 
FUEL ECONOMY MP6 21. 77 ( 22.22) 
HYDROCARBONS (THC! G/MI .31 ( ,31) 
CARBON MONOXIDE G/MI 4.&5 4.67) 
OXIDES OF NITROGEN 6/MI .52 ,52) 
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FINAL TESTS 
SOUTHWEST RESEARCH INSTITUTE - DEPARTNENT OF EMISSIONS RESEARCH 

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001 

TEST NO. 2 RlM 
VEHICLE MODEL 87 FORD TAURUS 
ENGINE 2.5 L(152. CIDJ L-4 
TRANSMISSION A3 

BAROMETER 750.32 MJll H6(29.51t IN HGl 
RELATIVE HUMIDITY 26. PCT 
BAG RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20!lN. H20l 
BLOWER INLET P MM. H._'J()(IN. H20l 
BLOWER INLET TEMP. DEG. C!DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW SID. CU. 1£TRES!SCFl 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKSRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SANPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/Ml 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

DFC, ,WET !DRYJ 
TOT VOL <SCMJ / SAM BLR !SCMJ 

COMPOSITE RESULTS 
TEST NUMBER 2 
BAROMETER Mfi1 HG 750.3 
HUMIDITY G/KG 4.1 
TEMPERATURE DEG C 21.1 

VEHICLE N0.1 TEST WEIGHT 1361. KS( 3000. LBS, 
DATE 11/30/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HPJ 
BAG CART NO. 2 / CVS NO. 2 GASOLINE EM-784-F 
DOO tll. 3 ODOMETER 46579. KM( 28943. MILES) 

DRY BULB TEMP. 21.1 DEG C(70.0 DEG Fl 
·ABS. HUMIDITY 4.1 GM/KG NOX HUMIDITY CORRECTION FACTOR .82 

2 3 4 
C(lJ) TRANSIENT STABILIZED HOT TRANSIENT STABILIZED 

779. 8 (30. 7l 784. 9 (30. 9) 779.8 (30. 7) 784. 9 (30. 9) 
777.2 (30.6) 787.4 (31.0) 782. 3 (30. 8) 787.4 (31.0) 
43.3 (110.0) 39. 4 (103. 0) 41. 7 (107. OJ 38.9 (102.0) 

40597. 69599. 40551. 69827. 
76.3 ( 2695.) 131. 6 ( 4648. J 76.4 ( 2699.) 132. 2 ( 4668. l 

73.0/ 2/ 73. 8.8/ 2/ 9. 34.2/ 2/ 35. 9,0/ 2/ '3. 
5.2/ 2/ 5. 6.0/ 2/ 6. 5.8/ 2/ 6. 6.5/ 2/ 7. 

67.2/ 1/ 618. 17.7/ 12/ 17. 70.1/ 13/ 168. 17.5/ 12/ 17. 
,0/ 1/ o. .6/ 12/ 1. .Of 13/ o. ,(I/ 12/ 0. 

98.1/ 14/1. 0908 81.5/ 14/ .6865 92.7/ 14/ .9349 80.6/ 14/ .6698 
12,3/ 14/ •0411 12.4/ 14/ .0415 12.2/ 14/ .0407 12.2/ 14/ •0407 
89.1/ 1/ 22.3 34.5/ 1/ 8. 7 60.6/ 1/ 15.2 33.6/ 1/ 8.5 

.3/ 1/ .1 .2/ 1/ • 1 .1/ 1/ .o .2/ 1/ • 1 
11.57 19.45 14.04 19.93 
68. 3. 29. .... 

600. 16. 163. 17. 
1.0533 .6472 .8971 .6312 
22.2 8.6 15.2 8.4 
3.01 .24 1. 28 .22 

53.34 2.49 14.55 2.55 
1472.0 1559. 6 1255.3 1527.6 

2.66 1. 79 1. 82 1. 75 

.84 .06 .36 • Of, 

14. '31 .65 4.07 .65 
411.4 404.9 351.1 389.4 

•74 .46 •51 .45 
20.27 21.05 21.83 24. 73 23.63 22. 70 
505. 867. 505. 871. 
3.58 7.43 3.85 3.58 7.50 3.92 
•'381 •'384 .985 .'383 .984 •'385 

•936( •928) •942( •934) 
208.0/ .00 208.6/ .00 

3-BAG (4-BAGl 
CARBON DIOXIDE 6/MI 391.5 ( 387.0) 
FUEL ECONOMY MPG 22.19 ( 22.45) 
HYDROCARBONS <THCJ 6/MI •31 ( .30) 
CARBON MONOXIDE 6/MI 4.54 ( 4.53) 
OXIDES OF NITROGEN 6/MI .53 ~\ 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
CFTP - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

:ST NO. 2 RUN 1 VEHICLE N0.1 TEST WEIGHT 1361. K6t 3000, LBS) 
1/EHICLE MODEL 87 FORD TAURUS DATE 11/30/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HP) 
ENGINE 2.5 LC152. CID> L-4 BA6 CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A3 DOO l'«l. 3 ODOMETER 46579. KM( 28943. MILES) 

CVS NO. 2 
BAROMETER 750.32 MM HG!29.54 IN HG) DRY BULB TEMP. 21.1 DEG CC70.0 DEG F) 
RELATIVE HUMIDITY 26. PCT ABS. HUMIDITY 4.1 GM/KG NOX HUMIDITY CORRECTION FACTOR .82 
BAS RESULTS 

BAS NUMBER 1 2 
DESCRIPTION HOT TRANSIENT STABILIZED 

BLOWER DIF P MM. H20CIN. H20) 779. 8 (30. 7) 784.9 (30.9) 
BLOWER INLET P It!. H20 CIN. H20l 777.2 (30.6) 787.4 (31.0) 
BLOWER INLET TEMP. DEG. CCDEG. Fl 43. 3 C 110, 0) 39. 4 (103. 0) 
BLOWER REVOL.UiIONS 40597. 69599. 
TOT FLOW STD. CU. METRESCSCF> 76.3 < 2695.) 131.6 C4648.) 
THC SAMPLE METER/RANGE/PPM 73.0/ 2/ 73. 8.8/ 2/ 9. 
THC BCK6RD METER/RANGE/PPM 5. 2/ 2/ 5. 6.0/ 2/ 6. 
CO SAMPLE METER/RANGE/PPM 67. 2/ 1/ 618. 17.7/ 12/ 17. 
CO BCK6RD METER/RANGE/PPM .0/ 1/ o. .6/ 12/ 1. 
CO2 SAMPLE METER/RANGE/PCT 98.1/ 14/1.0908 81.5/ 14/ .6865 
CO2 BCK6RD METER/RANGE/PCT 12.3/ 14/ .0411 12.4/ 14/ . 0415 
NOX SAMPLE METER/RANGE/PPM 89. 1/ 1/ 22. 3 34.5/ 1/ 8. 7 
NOX BCKGRD METER/RANGE/PPM . 3/ 1/ .1 •21 1/ .1 
DILUTION FACTOR 11.57 19.45 

7THC CONCENTRATION PPM 68. .,. 
CO CONCENTRATION PPM 600. 16. 
CO2 CONCENTRATION PCT 1.0533 .6472 
NOX CONCENTRATION PPM 22.2 8.6 
THC MASS GRAMS 3.01 .24 
CO MASS GRAMS 53.34 2.49 
CO2 MASS GRAMS 1472.0 1559.6 
NOX MASS GRAMS 2.66 1. 79 

THC GRAMS/MI .84 .06 
CO GRAMS/MI 14. 91 .65 
CO2 GRAMS/MI 411.4 404.9 
NOX GRAMS/MI •74 .46 
FUEL ECONOMY IN MPG 20.27 21.83 
RUN TIME SECONDS 505. 867. 
MEASURED DISTANCE MI 3.58 3.85 
SCF, DRY .981 .985 

COMPOSITE RESULTS 2-BAG C3-BA6) 
TEST NUMBER 2 CARBON DIOXIDE 6/MJ. 408·,1 .0) 
BAROMETER MM HG 750.3 FUEL ECONOMY MPG 21.05 ( .00) 
HUMIDITY 6/KG 4.1 HYDROCARBONS (THC) G/MI .44 .00) 
TEMPERATURE DES C 21.1 CARBON MONOXIDE 6/MI 7.51 .00) 

OXIDES OF NITROGEN G/MI .60 ( .00) 
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SOUTHWEST RESEARCH INSTITIJTE - DEPARTNENT OF EMISSIONS RESEARCH 
HFTPl - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

TEST WEIGHT 1361, KG! 3000. LB!:TEST NO. 2 RUN 1 VEHICLE N0.1 
VEHICLE MODEL 87 FORD TAURUS DATE 11/30/88 ACTUAL ROAD LOAD S.S KW! 7.4 HPl 
ENGINE 2.5 Ll152. CID) L-4 BA6 CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A3 DYNO NO. 3 ODOMETER 46591. KM( 289""..tl. MILES) 

CVS NO. 2 
BAROMETER 750.57 MM 1-16(29.55 IN HGJ DRY BULB TEJ'I), 22.8 DEG C(73.0 DEG Fl 
RELATIVE HUMIDITY 20. PCT ABS. HUMIDITY 3.4 GM/KG NOX HUMIDITY CORRECTION FACTOR .81 
BAG RESULTS 

BAG NIJIIBER 1 2 
DESCRIPTION HOT T~IENT STABILIZED 

BLOWER DIF P MM. H20(IN. H20l 779. 8 (30. 7> 784.9 (30.9) 
BLOWER INLET P MM. H20 (IN. H20l 782. 3 (30. 8) 787.4 (31.0) 
BLOWER INLET TEMP. DEG. CCDEG. Fl 41.7 (107.0) 38.9 1102.0) 
BLOWER REVOLUTIONS 40551. 69827. 
TOT FLOW STD. CU. METRES!SCFl 76.5 C2700.) 132.2 ( 4670.) 
THC SAMPLE METER/~/PPM 34.2/ 2/ 35. 9.0/ 2/ 9. 
THC BCKSRD METER/RANGE/PPM 5.8/ 2/ 6. 6.5/ 2/ 7. 
CO SAMPLE METER/RANGE/PPM 70.1/ 13/ 168. 17.5/ 12/ 17. 
CO BCK6RD METER/RANGE/PPM .Of 13/ o. .Of 12/ 0. 
CO2 SAMPLE METER/RA&/PCT 92. 7/ 14/ .9349 80.6/ 14/ .6698 
CO2 BCKGRD METER/RANGE/PCT 12.2/ 14/ .0407 12.2/ 14/ .0407 
NOX SAMPLE METER/RANGE/PPM 60.6/ 1/ 15.2 33.6/ 1/ 8.5 
NOX BCKGRD METER/RANGE/PPM .1/ 1/ .0 .2/ 1/ . 1 
DILUTION FACTOR 14.03 19.93 
THC CONCENTRATION PPM 29. 3. 
CO CONCENTRATION PPM 164. 17. 
CO2 CONCENTRATION PCT .8971 . E.312 
NOX CONCENTRATIOO PPM 15.2 8.4 
THC MASS GRAMS 1.28 .22 
CO MASS GRAMS 14.58 2.56 
CO2 MASS GRAMS 1255. 7 1528.2 
NOX MASS GRAMS 1. 79 1. 72 

THC GRAMS/MI .36 .06 
CO GRAMS/MI 4.08 .65 
CO2 GRAMS/MI 351.2 389.6 
NOX GRAMS/Ml .so .44 
FUEL ECONOMY IN MPG 24. 72 22.69 
RUN TIME SECONDS sos. 871. 
MEASURED DISTANCE MI 3.58 3.92 
SCF, DRY .985 •987 

COMPOSITE RESULTS 2-BAG (3-BAGl 
TEST tllMBER 2 CARBON DIOXIDE 6/MI 371.3 ( .0) 
BAROMETER MM HG 750.6 FUEL ECONOMY MPG 23.62 ( .00) 
HUMIDITY 6/KG 3.4 HYDROCARBONS ITHCl 6/MI .20 .OOl 
TEMPERATURE DEG C 22.8 CARBON MONOXIDE 6/MI 2.29 .00) 

OXIDES OF NITROGEN G/MI .47 ( .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARnENT CF EMISSIONS RESEARCH 
HFTP2 - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

, ~ST NO. 2 RUN 1 VEHICLE 00.1 TEST WEIGHT 1361. K6( 3000. LBS) 
VEHICLE MODEL 87 FORD TAURUS DATE 11/30/88 ACTUAL ROAD LOAD 5.5 KW< 7.4 HPl 
EN6INE 2.5 LC152. CIDl L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A3 DOO NO. 3 ODOMETER 46603, KM< 28958, MILES) 

CVS NO, 2 
BAROMETER 750.57 MM H6(29.55 IN H6l DRY BULB TEMP. 22.8 DEG C(73.0 DEG Fl 
RELATIVE HUMIDITY 17. PCT ABS. HUMIDITY 2.9 GM/KG NOX HUMIDITY CORRECTION FACTOR •80 
BA6 RESll.TS 

BA6 NUMBER 1 2 
DESCRIPTION HOT TRANSIENT STABILIZED 

BLOWER DIF P MM. H20(IN. H20l 784.9 (30.9) 784.9 (30.9) 
BLOWER INLET P MM. H20CIN. H20l 787.4 (31.0) 787.4 (31.0) 
BLOWER INLET TEMP. DE6. C!DE6. Fl 40.6 (105,0) 38.3 (101.0) 
BLOWER REVOLUTIONS 40550. 69456. 
TOT FLOW STD. CU. METRESCSCFl 76.6 ( 2703. l 131. 7 ( 4650.) 
THC SAMPLE METER/RANGE/PPM 33.1/ 2/ 33. 9.3/ 2/ 10. 
THC BCKGRD METER/RANGE/PPM 5, 3/ 2/ 5. 6.0/ 2/ 6. 
CO SAMPLE METER/RANGE/PPM 70.8/ 13/ 170. 17.7/ 12/ 17. 
CO BCKGRD METER/RANGE/PPM .0/ 13/ o. • 0/ 12/ o. 
CO2 SAMPLE METER/RAN6E/PCT 93.0/ 14/ .9428 80.3/ 14/ .6643 
CO2 BCKGRD METER/RANGE/PCT 12.2/ 14/ .0407 12.1/ 14/ .0403 
NOX SAMPLE METER/RANGE/PPM 67.9/ 1/ 17.0 36,0/ 1/ 9.1 
NOX BCK6RD METER/RANGE/PPM .1/ 1/ .0 .1/ 1/ .0 
DILUTION FACTOR 13. 92 20.09 

( THC CONCENTRATION PPM 28. 4. 
CO CONCENTRATION PPM 166. 17. 
CO2 CONCENTRATION PCT .9051 ,6260 
NOX CONCENTRATION PPM 17.0 9.0 
THC MASS GRAMS 1. 25 .28 
CO MASS GRAMS 14. 78 2.58 
CO2 MASS GRAMS 1268.5 1509.4 
NOX MASS GRAMS 1. 98 1.81 

THC 6RAMS/MI .35 .07 
CO GRAMS/MI 4.09 .66 
CO2 6RAMS/MI 350.8 386.1 
NOX 6RAMS/MI .55 .46 
FUEL ECONOMY IN MPG 24. 75 22.89 
RUN TIME SECONDS 505. 867. 
MEASURED DISTANCE MI 3.62 3.91 
SCF, DRY .986 .988 

COMPOSITE RESULTS 2-BAG (3-BAGl 
TEST NUMBER 2 CARBON DIOXIDE G/MI 369.1 ( .0) 
BAROMETER MM H6 750.6 FUEL ECONOMY MPG 23. 75 ( .00) 
HUMIDITY G/KG 2.9 HYDROCARBONS <THCl G/MI .20 ( .00) 
TEMPERATURE DEG C 22.8 CARBON MONOXIDE G/MI 2.31 ( .00) 

OXIDES OF NITROGEN 6/MI .50 ( .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTJIENT IF EMISSIONS RESEARCH 
HFTP3 - VEHICLE EMISSIOOS RESUI..TS -

PROJECT 08-1816-001 

TEST NO. 2 RUN 1 
VEHICLE MODa 87 FORD TAURUS 
ENGINE 2.5 L!152. CID) L-4 
TRANSMISSION A3 

BAROMETER 750.82 MM H6(2'3.56 IN HGl 
RELATIVE HUMIDITY 16. PCT 
BAG RESULTS 

BA6 NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20<IN. H20l 
BLOWER INLET P MM. H20(IN. H20l 
BLOWER INLET TEMP. DEG. CIDEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRES(SCFl 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

COMPOSITE RESULTS 
TEST NUMBER 2 
BAROMETER MM HG 750.8 
HUMIDITY G/KG 2.9 
TEMPERATURE DEG C 23.9 

VEHICLE NO. 1 TEST WEIGHT 1361. KG( 3000. LBSl 
DATE 11/30/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HPl 
BAG CART NO. 2 SASOLINE EM-784-F 
DYNO NO. 3 ODOMETER 46615. KM( 28965. MILES) 
CVS NO. 2 
DRY BULB TEMP. 23.9 DEG C(75.0 DEG Fl 
ABS. HUMIDITY 2.9 GM/KG NOX HUl4IDITY CORRECTION FACTOR .80 

2 
HOT TIRfiIENT STABILIZED 

779. 8 (30. 7l 784.9 (30.9) 
782.3 (30.8) 787.4 (31.0) 
40.6 (105.0) 41. 7 (107. 0) 

40520. 69435. 
76.6 ( 2704.) 130.9 ( 4620.) 

2'3. 1/ 2/ 29. 9.5/ 2/ 10. 
5,9/ 2/ 6. 6.4/ 2/ 7. 

62.2/ 13/ 147. 16.4/ 12/ 16. 
.Of 13/ o. .0/ 12/ 0. 

92.2/ 14/ •9219 80.6/ 14/ .6698 
12.1/ 14/ .0403 12.2/ 14/ .0407 
56. l/ 1/ 14.1 36. l/ 1/ 9.1 

•4/ 1/ • l .5/ 1/ .1 
14.27 19. 93 
24. 3. 

144. 16. 
.8844 .6312 
14.0 9.0 
1.05 .26 

12.81 2.38 
1240.0 1512.0 

1.63 1. 79 

.29 .07 
3.58 •61 

346.4 390.0 
.45 .46 

25.13 22.67 
505. 867. 
3.58 3.88 
.986 .989 

2-BAG (3-BAGl 
CARBON DIOXIDE G/MI 369.1 ( .0) 
FUEL ECONOMY MPG 23. 79 ( .00) 
HYDROCARBONS !THC) G/MI .18 .00) 
CARBON MONOXIDE 6/MI 2.04 • (l{l) 

OXIDES OF NITROGEN G/MI .46 ( .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
F-COOL- VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

, JT NO. 2 RUN 1 
VEHICLE MODEL 87 FORD TAURUS 
ENGINE 2.5 L(152. CIDl L-4 
TRANSMISSION A3 

BAROMETER 748.28 MM HG(29.46 IN HG) 
RELATIVE HUMIDITY 15. PCT 
BAS RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(IN. H20) 
BLOWER INLET P MM. H20<IN. H20l 
BLOWER INLET TEMP. DEG. C(DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU, METRES(SCFl 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 

( "HC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
co GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

COMPOSITE RESULTS 
TEST NUMBER -:).. 
BAROMETER MM HG 748.3 
HUMIDITY G/KG 3.0 
TEMPERATURE DEG C 25.0 

VEHICLE N0.1 TEST WEIGHT 1361. KG( 3000. LBS> 
DATE 11/30/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HP) 
BAG CART NO. 2 GASOLINE EM-784-F 
DYNO ND. 3 ODOMETER 46634. KM( 28977. MILES) 
CVS NO. 2 
DRY BULB TEMP. 25.0 DEG C(77.0 DEG Fl 
~BS. HUMIDITY 3.0 GM/KG NOX HUMIDITY CORRECTION FACTOR .80 

2 
HOT TRANSIENT STABILIZED 

774. 7 130. 5) 782. 3 130. 8) 
767.1 130.2) 777.2 130.6) 
44. 4 1112. 0) 42.2 1108.0) 

40500. 69531. 
75.9 I 2679.) 130.6 I 4610.) 

68.4/ 2/ 69. 9.7/ 2/ 10. 
5.3/ 2/ 5. 6.9/ 2/ 7. 

61.2/ 1/ 547. 21.0/ 12/ 20. 
.1/ 1/ 1. •9/ 12/ 1 • 

97.1/ 14/1.0596 81.2/ 14/ .6809 
13.1/ 14/ .0442 13.2/ 14/ .0446 
95.2/ 1/ 23.7 36.9/ 1/ 9.3 

-:).6/ 1/ .2 .Bl 1/ ... 
11.97 19.59 
64. 3. 

533. 19. 
1.0191 .6386 
23.6 9. 1 
2. 79 .24 

47.06 2.92 
1415. 5 1526.5 

2.73 1. 81 

.78 .06 
13.11 .75 
394.2 391. 7 

•76 .46 
21.25 22.56 
505. 867. 
3.59 3.90 
.985 .989 

2-BAG 13-BASl 
CARBON DIDX IDE G/MI 392.'3 .0) 
FUEL ECONOMY MPG 21.91 .00) 
HYDROCARBONS !THC) G/MI .40 .00) 
CARBON MONOXIDE G/MI 6.68 .00) 
OXIDES OF NITROGEN G/MI .61 .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARllENT OF EMISSICHi RESEARCH 
1-FETl - VEHICLE EMISSIONS RESl1.TS -

PROJECT 08-1816-001 

TEST NO. RI.fl VEHICLE NJ. 1 TEST IEIGHT 1361. KS< 3000. LBS> 
VEHICLE MODEL 87 FORD TAURUS DATE 12/ 5/88 ACTlR... ROOD LOAD 5.5 KW( 7.4 fi'.ll 

ENGINE 2.5 L(152. CID) L-4 
TRANSMISSION A3 

BA6 CART NJ. 2 
DYNJ NO. 3 

6ASCI.I~ 01-784-F 
OIICIETER 46671. KM( 29000, MILES> 

CVS NO. 2 
BAROl'IETER 751.84 191 H6(29.60 IN HG) 
RELATIVE HUMIDITY 30. PCT 

DRY BULB T£111). 23.3 DEG C(74.0 DEG Fl 
ABS. HUMIDITY 5.4 6M/K6 NOX HUMIDITY CORRECTION FACTOR .85 

BAG RESULTS 
TEST CYCLE HFETl 

BLOWER DIF P MM. H20(IN. H20l 792.5 (31.2) 
BLOWER INLET P MM. H20(IN. H20l 792.5 (31.2} 
BLOWER INLET TEMP. DEG. C!DEG. Fl 42.8 (109.0} 
BLOWER REVOLUTIONS 61458. 
TOT FLOW STD. CU. METRES!SCF> 115. 7 ( 4085. l 
THC SAMPLE METER/RANGE/PPM 14.8/ 2/ 15. 
THC BCKGRD IETER/RANi:/PPM 6.4/ 2/ 7. 
CO SAMPLE METER/RANGE/PPM 73. 8/ 12/ 73. 
CO BCKGRD 1£TER/IWG/PPM 1. 5/ 12/ 1. 
CO2 SAMPLE METER/RANGE/PCT 71.1/ 1/1.3102 
CO2 BCKGRD METER/RAOOE/PCT 2.7/ 1/ .0476 
NOX SAMPLE METER/RANGE/PPM 75. 1/ 1/ 18.8 
NOX BCKGRD METER/R~/PPM .4/ 1/ .1 
DILUTION FACTOR 10.16 
THC COOCENTRATION PPM 9. 
CO CONCENTRATION PPM 69. 
CO2 CONCENTRATION PCT 1.2672 
NOX CONCENTRATION PPM 18, 7 
THC MASS GRAMS .61 
CO MASS GRAMS 9.36 
CO2 MASS GRAMS 2683.9 
NOX MASS GRAMS 3.53 
RIJI TIME SECONDS 765. 

DFC, WET !DRY) ,902 < .893) 
SCF, WET !DRY) 1. 000 < • 978) 
VOL !SCMl 115. 7 
SAM BLR !SCMl .00 
MI (MEASURED> 10. 21 

TEST NUMBER, 1 
BAROMETER, MIii HG 751,8 
1-ruM IDITVI 6/KG 5.4 
TEMPERATURE, DEG C 23.3 
CARBON DIOXIDE, G/MI 262.8 
FUEL ECONOMY, MPG 33.5 

HYDROCARBONS, (THC} G/MI .06 
CARBON MONOXIDE, G/MI •92 
OXIDES OF NITROGEN, G/MI .35 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT.OF EMISSIONS RESEARCH 
lfET2 - VEHICLE EMISSl(Hj RESULTS -

PROJECT 08-1816-001 

( ~sT NO. 2 RUN 1 VEHIO.E N0.1 TEST WEIGHT 1361. KG( 3000. LBS),,
' ,iHICLE MODEL 87 FORD TAURUS DATE 12/ 5/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 IJI) 

ENGINE 2.5 L(152. CID> L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A3 DYNO NO. 3 ODOMETER 46690. KM( 29012. MILES) 

CVS NO. 2 
BAROMETER 751.84 MM HG(29.60 IN HG) DRY BULB TEMP. 24.4 DEG C(76.0 DEG Fl 
RELATIVE HUMIDITY 32. PCT ABS. HUMIDITY 6.1 SM/KG NOX HUMIDITY CORRECTION FACTOR .87 
BAG RESULTS 

TEST CYCLE HFET2 

BLOWER DIF P MM. H20(1N. H20l 789. 9 (31. 1l 
BLOWER INLET P MM. H20(1N. H20l 789.9 (31.1) 
BLOWER INLET TEMP. DEG. C(DEG. Fl 43.9 (111.0) 
BLOWER REVOLUTIONS 61392. 
TOT FLOW STD. CU. METRES(SCFl 115. 4 ( 4074. l 
THC SAMPLE METER/RANGE/PPM 17. 5/ 2/ 18. 
THC BCKGRD METER/RANGE/PPM 7.2/ 2/ 7. 
CO SAMPLE METER/RANGE/PPM 46.4/ 13/ 107. 
CO BCKGRD METER/RANGE/PPM .6/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 71. 2/ 1/1. 3121 
CO2 BCKGRD METER/RANGE/PCT 2. 71 1/ .0476 
NOX SAMPLE METER/RANGE/PPM 62.8/ 1/ 15. 7 
NOX BCKGRD METER/RANGE/PPM .8/ 1/ .2 
DILUTION FACTOR 10.12 
THC CONCENTRATION PPM 11. 
CO CONCENTRATION PPM 102. 
CO2 CONCENTRATION PCT 1.2691 
NOX CONCENTRATION PPM 15.5 
THC MASS GRAMS •74 
CO MASS GRAMS 13.66 
CO2 MASS GRAMS 2680.7 
NOX MASS GRAMS 2.98 
RUN TIME SECONDS 765. 

DFC, WET !DRY) .901 ( .892) 
SCF, WET !DRY) 1. 000 ( . 978) 
VOL (SCMl 115.4 
SAM BLR (SCMl .00 
MI (MEASURED l 10.23 

TEST NUMBER, 2 
BAROMETER, MM HG 751.8 
HUMIDITY, G/KG 6.1 
TEMPERATURE, DEG C 24.4 
CARBON DIOXIDE, G/MI 262.1 
FUEL ECONOMYI MPG 33.5 

HYDROCARBONS, !THC) G/MI .07 
CARBON MONOXIDE, 6/MI 1.34 
OXIDES OF NITROGEN, G/MI .29 

( 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEAROI 
HFET3 - VEHICLE ENISSICHJ RESUI..TS -

PROJECT 08-1816--001 

TEST NO. 3 RUN 1 VEHICLE NO. 1 TEST WEIGHT 1361. KG( 3000, LBSl 
VEHICLE MODEL 87 FORD TAURUS DATE 12/ 5/88 ACTOOI.. ROAD LOOD 5.5 KW< 7.4 HP) 
ENGINE 2.5 L(152. CID) L-4 
TRANSMISSION A3 

BAG CART NO. 2 
DYNO NO. 3 

GASOLINE EM-784-F 
ODCJIETER 46705. KM< 2'3021. MILES) 

CVS NO. 2 
BAROMETER 752.09 MM HG<29.61 IN HG) 
RELATIVE HUMIDITY 29. PCT 

DRY BULB TEMP. 24.4 DEG C(76.0 DEG Fl 
ABS. HUMIDITY 5.5 SM/KG NOX HUMIDITY CORRECTION FACTOR .85 

BAG RESULTS 
TEST CYCLE HFET3 

BLOWER DIF P MM. H20 IIN. H20l 787.4 (31.0) 
BLOWER INLET P MM. H20(IN. Hc1Jl 787.4 (31.0) 
BLOWER INLET TEMP. DEG. C<DEG. Fl 43.9 1111.0) 
BLOWER REVOLUTIONS 61364. 
TOT FLOW STD. CU. tETRESISCFl 115. 4 < 4075.) 
THC SAMPLE METER/RANGE/PPM 15.3/ 2/ 16. 
THC BCKGRD METER/RANGE/PPM 7,6/ 2/ 8. 
CO SAMPLE METER/RANGE/PPM 40. 0/ 13/ 91. 
CO BCKGRD METER/RANGE/PPM •4/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 71.2/ 1/1.3121 
CO2 BCKGRD flETER/RANGE/PCT 2.8/ 1/ .0494 
NOX SAMPLE METER/RANGE/PPM 73. OJ 11 18, 3 
NOX BCKGRD METER/RANGE/PPM •8/ 1/ • 2 
DILUTION FACTOR 10.13 
THC CONCENTRATION PPM 9. 
CO CONCENTRATION PPM 87. 
CO2 CONCENTRATION PCT 1.2675 
NOX CONCENTRATION PPM 18.1 
THC MASS GRAMS .57 
CO MASS GRAMS 11. 70 
CO2 MASS GRAMS 2678.0 
NOX MASS GRAMS 3.41 
RUN TIME SECONDS 765. 

DFC, WET !DRY) . 901 < .893) 
SCF1 WET !DRY) 1. 000 ( • 979) 
VOL (SCMl 115.4 
SAM BLR ISCM) .00 
Ml (MEASURED) 10.26 

TEST NUMBER, 3 
BAROMETER, MM HG 752.1 
HUMIDITY, G/KG 5.5 
TEMPERATURE, DEG C 24.4 
CARBON DIOXIDE, G/MI 261.0 
FUEL ECONOMY, MPG 33.7 

HYDROCARBONS 1 ITHCl G/MI .06 
CARBON MONOXIDE, G/MI 1.14 
OXIDES OF NITROOEN, G/MI .33 
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( '3T NO. 4 RUN 1 VEHICLE NO. 1 TEST WEIGHT 1361. KG( 3000. LBS> 
' .~HICLE MODEL 87 FORD TAURUS DATE 12/ 5/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HPl 

ENGINE 2.5 L(152. CID> L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A3 DYNO NO. 3 ODOMETER 46721. KM( 29031. MILES) 

CVS NO. 2 
BAROMETER 751.84 MM HG(29.60 IN HGl DRY BULB TEMP. 25.0 DEG C(77.0 DEG Fl 
RELATIVE HUMIDITY 30. PCT ABS. HUMIDITY 5.9 GM/KG NOX HUMIDITY CORRECTION FACTOR .86 
BAG RESULTS 

TEST CYCLE HFET4 

BLOWER DIF P MM. H20(IN. H20l 789.9 (31.1) 
BLOWER INLET P MM. H20(IN. H20l 789. 9 (31. 1l 
BLOWER INLET TEMP. DEG. C(DEG. Fl 43. 9 (111.0) 
BLOWER REVOLUTIONS 61335. 
TOT FLOW STD, CU. METRES!SCFl 115.3 ( 4070.) 
THC SAMPLE METER/RANGE/PPM 16. 3/ 2/ 17. 
THC BCKGRD METER/RANGE/PPM 8.1/ 2/ 8. 
CO SAMPLE METER/RANGE/PPM 41. 8/ 13/ 95. 
CO BCKGRD METER/RANGE/PPM .2/ 13/ o. 
CO2 SAMPLE METER/RANGE/PCT 71.8/ 1/1.3234 
CO2 BCKGRD METER/RANGE/PCT 2. 7 / 1/ . 0476 
NOX SAMPLE METER/RANGE/PPM 59. 2/ 1/ 14. 8 
NOX BCKGRD METER/RANGE/PPM .4/ 1/ .1 
DILUTION FACTOR 10.04 
THC CONCENTRATION PPM '3. 
CO CONCENTRATION PPM 92. 
CO2 CONCENTRATION PCT 1.2805 
NOX CONCENTRATION PPM 14. 7 
THC MASS GRAMS . 61 
CO MASS GRAMS 12.30 
CO2 MASS GRAMS 2702.0 
NOX MASS GRAMS 2.80 
RUN TI ME SECONDS 765. 

DFC, WET !DRY> •900 ( .892) 
SCF, WET !DRY> 1. 000 ( .978) 
VOL !SCMl 115.3 
SAM BLR !SCMl .00 
MI (MEASURED> 10.25 

TEST NUMBER, 4 
BAROMETER, MM HG 751.8 
HUMIDITY, G/KG 5.9 
TEMPERATURE, DEG C 25.0 
CARBON DIOXIDE, G/MI 263.5 
FUEL ECONOMY1 MPG 33.4 

HYDROCARBONS, (THC) G/MI .06 
CARBON MONOXIDE, 6/MI 1. 20 
OXIDES OF NITROGEN, G/MI .27 
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TEST NO. 1 R~ VEHia..£ NO. 1 TEST WEIGHT 1361, KG( 3000. LBS 

VEHICLE MODEL 87 FORD TAURUS DATE 12/ 5/88 ACTUAi.. ROAD LOAD 5.S KW( 7.4 HPl 

ENGINE 2.5 L(152. CIDl L-4 
TRANSMISSION A3 

BAG CART NO. 2 
DYNO NO. 3 

GASOLINE EM-784-F 
ODOMETER 46755. KM( 29052. MILES) 

CVS NO. 2 
BAROMETER 751.33 MM H6(29.58 IN HGJ DRY BULB TEJll1. 25.6 DEG C(78,0 DEG F> 
RELATIVE HUi'!IDITY 28. PCT ABS. HUMIDITY 5.7 GM/KG NOX HUMIDITY CORRECTION FACTOR .86 
BAG RESULTS 

TEST CYCLE NYCC1 

BLOWER DIF P MM. H201IN. H20l 779. 8 (30. 7) 

BLOWER INLET P MM. H20CIN. H20l 774. 7 (30.5) 
BLOWER INLET TENP. DEG. C(DEG. Fl 43. 9 (111.0) 
BLOWER REVOLUTIONS 48060. 
TOT FLOW STD. CU. METRES(SCFl 90.4 ( 3193.) 
THC SAMPLE METER/RANGE/PPM 31.4/ 2/ 32. 
THC BCKGRD NETER/RANGE/PPM 8,2/ 2/ 8. 
CO SAMPLE METER/RANGE/PPM 65. 8/ 13/ 156. 
CO BCKGRD METER/RANGE/PPM • 4/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 73.3/ 14/ .5478 
CO2 BCKGRD METER/RANGE/PCT 14.1/ 14/ .0482 
NOX SAMPLE METER/RANGE/PPM 21. 9/ 1/ 5. 6 
NOX BCKGRD METER/RANGE/PPM .1/ 1/ .0 
DILUTION FACTOR 23.66 
THC CONCENTRATION PPM 24. 
CO CONCENTRATION PPM 153. 
CO2 CONCENTRATION PCT .5016 
NOX CONCENTRATION PPM 5.6 
THC MASS GRAMS 1.24 
CO MASS GRAMS 16.06 
CO2 MASS GRAMS 830.5 
NOX MASS GRAMS .82 
RUN TIME SECONDS 600. 

DFC, WET <DRYl •958 C • 949) 
SCF, WET <DRYl 1.000 ( •986) 
VOL <SCM) 90.4 
SAM BLR CSCM} .00 
MI (MEASURED) 1.16 

TEST NUMBER, 
BAROMETER, MM HG 751.3 
HUMIDITY, G/KG 5. 7 
TEMPERATURE, DEG C 25.6 
CARBON DIOXIDE, G/Jl!I 712. '3 
FUEL ECONOMY, MPG 12.0 

HYDROCARBONS, CTHCl G/NI 1.06 
CARBON MONOXIDE, 6/MI 13, 79 
OXIDES OF NITRIEEN, G/MI . 71 
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TEST NO. 2 RUN 1 VEHICLE NO. 1 TEST WEIGHT 1361. KG! 3000, LBS) 
VEHICLE MODEL 87 FORD TAURUS DATE 12/ 5/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HP) 
ENGINE 2.5 L(l52, CID) L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A3 DYNO NO. 3 ODOMETER 46756. KM( 29053. MILES> 

CVS NO. 2 
BAROMETER 751. 08 MM HG (29, 57 IN HG) DRY BULB TEMP. 25.0 DEG C!77.0 DEG Fl 
RELATIVE HUMIDITY 30, PCT ABS. HUMIDITY 5,9 GM/KG NOX HUMIDITY CORRECTION FACTOR .86 
BAG RESll.TS 

TEST CYCLE NYCC2 

BLOWER DIF P MM. H20(JN. H20l 779. 8 (30. 7) 
BLOWER INLET P MM. H20!1N. H20l 774.7 (30.5) 
BLOWER INLET TEMP. DEG. C!DEG, Fl 42. 8 (10'3. 0) 
BLOWER REVOLUTIONS 48087. 
TOT FLOW STD. CU. METRES!SCFl 90. 6 ! 3200. ) 
THC SAMPLE METER/RANGE/PPM 32.5/ 2/ 33. 
THC BCKGRD METER/RANGE/PPM 8.9/ 2/ 9. 
CO SAMPLE METER/RANGE/PPM 53.5/ 13/ 125• 
CO BCKGRD METER/RANGE/PPM . 5/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 72.5/ 14/ .5357 
CO2 BCKGRD METER/RANGE/PCT 14.4/ 14/ .0494 
NOX SAMPLE METER/RANGE/PPM 25.6/ 1/ 6.5 
NOX BCKGRD METER/RANGE/PPM • 2/ 1/ • 1 
DILUTION FACTOR 24.31 
THC CONCENTRATION PPM 24. 
CO CONCENTRATION PPM 121. 
CO2 CONCENTRATION PCT .4884 
NOX CONCENTRATION PPM 6.4 
THC MASS GRAMS 1.26 
CO MASS GRAMS 12. 76 
CO2 MASS GRAMS 810.2 
NOX MASS GRAMS .96 
RUN TIME SECONDS 600. 

DFC, WET !DRY> •959 ! ,950) 

SCF I WET (DRY) 1.000 ! .985) 
VOL <SDI) 90.6 
SAM BLR !SCMl .00 
MI (MEASURED! 1.18 

TEST NUMBER, 2 
BAROMETER, MM HG 751.1 
HUMIDITY, G/KG 5.9 
TEMPERATURE, DEG C 25.0 
CARBON DIOXIDE, G/MI 688.4 
FUEL ECONOMYI MPG 12.5 

HYDROCARBONS, !THC) G/MI 1.07 
CARBON MONOXIDE, G/MI 10.84 

1 
. 1XIDES OF NITROGEN, G/MI .82 
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TEST NO. 3 RUN 1 VEHICLE NO. 1 TEST WEISHT 1361. KG( 3000. LBS) 
VEHICLE MODEL 87 FORD TAURUS DATE 12/ 5/88 ACTUAL ROAD LOAD 5. 5 KW< 7. 4 HPi 

ENGINE 2.5 L(152. CID) L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSfllISSION A3 DYNO NO. 3 ODOMETER 467"".iS. KM< 29054. MILES) 

CVS NO. 2 
BAROMETER 750. 82 MM H6 (2'3. 56 IN H6l DRY Bl.LB TEMP. 25.6 DEG C(78.0 DEG Fl 
RELATIVE HUIIIIDITY 28. PCT ABS. HUMIDITY 5.7 GM/KG NOX HUMIDITY CORRECTION FACTOR .86 
BAG RESULTS 

TEST CYCLE NYCC3 

BLOWER DIF P MM. H20(IN. H20l 774.7 (30.5) 
BLOWER INLET P MM. H20(IN. H20l 774. 7 (30. 5) 
BLOWER INLET TEMP. DEG. C(DEG. Fl 42.8 (109.0) 
BLOWER REVOLUTIONS 48072. 
TOT FLOW STD. CU. METRES <SCFl 90, 6 ( 3198.) 

THC SAMPLE METER/RANGE/PPM 31.8/ 2/ 32. 
THC BCKGRD JIETER/RANGE/PPP! 8.8/ 2/ 9. 
CO SAMPLE METER/RANGE/PPM 52. 2/ 13/ 121. 
CO BCKGRD METER/~/PPN . 8/ 13/ 2. 
CO2 SAMPLE METER/RANGE/PCT 72.8/ 14/ .5402 
CO2 BCKGRD METER/RANGE/PCT 14.2/ 14/ .0486 
NOX SAMPLE METER/RANGE/PPM 30.1/ 1/ 7.6 
NOX BCKGRD METER/RANGE/PPM .2/ 1/ • 1 
DILUTION FACTOR 24.13 
THC CONCENTRATION PPM 24. 
CO CONCENTRATION PPM 117. 
CO2 CONCENTRATION PCT .4936 
NOX CONCENTRATION PPM 7.6 
THC MASS GRAMS 1.23 
CO MASS GRAMS 12.35 
CO2 MASS GRAMS 818.6 
NOX MASS GRAMS 1.12 
RUN TIME SECONDS 600. 

DFC, WET <DRY) . 959 ( •950) 
SCF I WET (DRY) 1.000 ( •986) 
VOL !SCMl 90.6 
SAM BLR (SCMl .00 
MI (MEASURED> 1.17 

TEST NUMBER, 3 
BAROMETER, MM HG 750.8 
HUMIDITY, G/KG 5. 7 
TEMPERATURE, DEG C 25.6 
CARBON DIOXIDE, G/MI 698.1 
FLIEL ECONOMY I fllP6 12.4 

HYDROCARBONS, !THC) G/MI 1. 05 
CARBON MONOXIDE, 6/MI 10.53 
OXIDES OF NITROGEN, 6/MI •96 
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1 ~EST NO. 4 RUN 1 VEHICLE NO. 1 TEST WEIGHT 1361. KG( 3000. LBS> 
JEHICLE MODEL 87 FORD TAURUS DATE 12/ 5/88 ACTUAL ROAD LOAD 5.5 KW< 7.4 HPl 
ENGINE 2.5 L(152. CID) L-4 BOO CART NO. 2 GASOLil'E EM-784-F 
TRANSMISSION A3 DYNO NO. 3 ODOMETER 46759. KM< 29055. MILES) 

CVS NJ. 2 
BAROMETER 750. 32 MM If, (29. 54 IN HG) DRY BULB TEMP. 25.6 DEG C(78.0 DEG Fl 
RELATIVE HUMIDITY 28. PCT ABS. HUMIDITY 5. 7 SM/KG NOX HUMIDITY CORRECTION FACTOR .86 
BAG RESULTS 

TEST CYCLE NYCC4 

BLOWER DIF P MM. H201IN. H20l 779.8 (30.7) 
BLOWER INLET P MM. H20UN. H20l 774.7 (30.5) 
BLOWER INLET TEMP. DEG. C(DEG. Fl 42.8 (109.0) 
BLOWER REVOLUTIONS 48024. 
TOT FLOW STD. UJ. METRESISCFl 90.4 < 3192. l 
THC SAMPLE METER/RANGE/PPM 26.5/ 2/ 27. 
THC BCKGRD METER/RANGE/PPM 8,5/ 2/ 9. 
CO SAMPLE METER/RAt«/PPM 37.3/ 13/ 85. 
CO BCKGRD METER/RANGE/PPM .3/ 13/ 1, 
CO2 SAMPLE METER/RANGE/PCT 71. 9/ 14/ .5268 
CO2 BCKGRD METER/RANGE/PCT 13.8/ 14/ .0470 
NOX SAMPLE METER/RANGE/PPM 27.4/ 1/ 6.9 
NOX BCKGRD METER/RANGE/PPM .31 1/ • 1 
DILUTION FACTOR 24.92 
THC CTKENTRATION PPM 19. 
CO CONCENTRATION PPM 82. 
CO2 CONCENTRATION PCT .4817 
NOX CONCENTRATION PPM 6.9 
THC MASS GRAMS .96 
CO MASS GRAMS 8.66 
CO2 MASS GRAMS 797.3 
NOX MASS GRAMS 1.02 
RUN TIME SECONDS 599• 

DFC, WET !DRY) •960 ( •951) 
SCF, WET IDRYl 1. 000 I • 986) 
VOL CSCMl 90.4 
SAM BLR ISCMl .00 
MI (MEASURED) 1.18 

TEST NUMBER, 4 
BAROMETER, MM HG 750.3 
HUMIDITY, G/KG 5. 7 
TEMPERATURE, DEG C 25.6 
CARBON DIOXIDE, 6/MI 677.2 
FUEL ECONOMY I MPG 12.8 

HYDROCARBONS, ITHCl G/MI .82 
CARBON MONOXIDE, 6/MI 7.36 
OXIDES OF NITROGEN, G/MI .86 
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"'."EST NO. RUN 
'.JEH1CLE MODEL 86 TOYOTA CAMRY 
ENGINE • O L ( 2. CID/ -4 
TRANSMISSION A4 

BAROMETER 746.00 MM HG!29.37 IN HG) 
RELATIVE HUMIDITY 49. PCT 
BAG RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM, H20(IN. H20J 
BLOWER INLET P MM. H20 (IN. H20l 
BLOWER INLC:T TEMP. DEG. [(DEG. Fl 
BLOWER RE'v-□ LUT IONS 
TOT ":...O~i STD. CU. METRES (SCFJ 
THC SAMPLE PIETERiR.i:lNGEiPPM 
THC BCKGRD METER/RANGE/PPM 
CO SAIYi~'LE ME-:-ER/RANGEIPPM 
CO BCKGRD METER!rtANGE/PPM 
CO2 SYMPLE METER/RANGE/PCT 
CO2 BCKGR[• METER/RANGE/PCT 
NOX Si'.:;MPLE ,'1ETER/ RANGE/PPM 
~~GX BChGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCPlTRAT!rn-; PP~i 
CO2 CONCENTRATION PCT 
~-ox CONW;TRCT IO.·l PPM 
THC MASS GRAMS 
CO NASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC: SRAMS/MI 
co GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
R!JN TIME SECONDS 
MEASURED DISTANCE MI 
SCF 1 DRY 

C()MPOSlTE RESULTS 
TES' NUMBER 
BAROMETER MM HG 746.0 
HUMIDITY G/KG 8.4 

DEG C 22.2 

VEHICLE N0.1 TEST WEIGHT 1304. KG ( 2875. LBS) 
DATE 10/ 8/87 ACTUAL ROAD LOAD 6.0 KW! 8. 1 HP; 
BAG CART NO. GASOLINE EM-774-F 
DYNO NO. 3 ODOMETER 33144. KM!20595. MILES) 
CVS NO. 2 

DRY BULB TEMP. 22.2 DEG C!72.0 DEG Fi 
ABS. HUMIDITY B. 4 GM/KG NOX HUMIDITY CORRECTION FACTOR . 9:3 

2 .:, 

COLD 7R'lNSIENT STRBILIZED HOT TRANSIENT 

762. 0 (30. OJ 762. 0 (30. 0) 7E,2. 0 (30. 0) 
762.G (30.0) 762.0 (30.0) 762. 0 130. 0) 
43.3 (110.0) 41. 7 (107. 0) 42. 2 (i08. (:) 

40i+E,2. &9524. 403E,2, 
75.8 ( 2675.l 130.5 ( 4610.) 75. 7 ! 2673. l 

51.2/ 2/ 51. E,, 9/ 2/ 7. 9.4/ 2/ 9. 
6. 3/ 2i 6. 6.1/ 2/ E,, 5. 9/ 2/ £.• 

77. 2/ 11/ 337. 18. 0/13/ 1&. 60.8/13' 58. 
.5/11/ 1. 1. 4/13/ 1. 1.5/13/ 1. 

87.3/111 .3473 31. 5/ 3/ .5271 81. 3; i 1/ •7588 
7.0/11/ .0415 £.. 9/il/ . )409 6.9/li/ .0409 

8;:.. 31 1 / 21. 4 10. (;/ Ii 2. E, ;~a. Bl 11 7. 3 
.1/ 1/ . 0 •Oi 11 •0 .1/ 1/ . ) 

15.14 25. 31 17.51 

45. 1 4,
" 

325.. 
.80t-5 .'t879 . 7203 

2.6 7.3 
1. 98 .08 .17 

2B.EA 2.21 4.85 
1121.4 :166.1 S'38. 5 

2.87 .f.O . 98 

•56 . 02 .05 
8.06 .58 1. 3S 

315.6 306. 1 279.4 
•B~ .16 .27 

2&.87 28.B8 31. 48 
504. 868. 504. 
3.55 3. 81 3.57 
. 97E, • '37'3 . 977 

3-BAG (4-BAG) 
CARBON DIOXIDE G/MI 30(1, 7 •O.i 

FUEL ECONOMY MPG 29. ,)9 • 1.)i)) 

i-iYDROCARBONS (THC) GtMI .14 J;O) 

CARBON MONOXIDE G/MI 2.35 • O(i) 

OXIDES OF NITROGEN G/MI . 32 • (Ii)) 
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T NO. RUN 
vtHICLE MODEL 86 TOYOTA CAMARY 
ENGINE 2.0 L(122. CIDI L-4 
TRANSMISSION A4 

BAROMETER 743.20 MM HG(29.26 IN HG) 
RELATIVE HUMIDITY 47. PCT 
BAG RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20!IN. H20) 
BLOWER INLET P MM. H20(IN. H20) 
BLOWER INLET TEMP. DEG. C!DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRES(SCF) 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
:o CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/Ml 
CO2 GRAMS/MI 
~ox GRAMS/Ml 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

DFC, WET WRY) 
TOT VOL (SCM) / SAM BLR (SCMI 

COMPOSITE RESULTS 
TEST NUMBER 
BAROMETER MM HG 743.2 
HUMIDITY G/KG 10.2 
TEMPERATURE DEG C 26. 1 

VEHICLE N0.2 
DATE 2/29/88 
BAG CART NO. 2 / CVS NO. 2 
DYNO NO. 3 

DRY BULB TEMP. 26.1 DEG C(79.0 DEG Fl 
ABS. HUMIDITY 10.2 GM/KG 

1 
COLD TRANSIENT 

787.4 (31,0) 
787.4 (31.0) 
44,4 (112.0) 

40609. 
75.3 ( 2659. I 

66.0/ 2/ 66. 
6. 7/ 2/ 7. 

75. 1/14/ 352. 
,4/14/ 2. 

88.1/14/ . 8235 
13. 4/ 14/ •0473 
76.1/ 1/ 19.1 

•4/ 1/ . 1 
15.50 
60. 

339. 
•7793 
19.0 
2.60 

29. 75 
1074.4 

2.68 

•TS 
8.39 

303.2 
. 76 

27.83 28.27 
505. 
3.54 7.38 
. 977 . 979 

. 951 ( . 936) 
204.8/ . 00 

2 
STABILIZED 

787.4 (31.0) 
787.4 (31.0) 
43.3 (110.0) 

69703. 
129.5 ( 4572. I 
7.1/ 2/ 7. 
7.0/ 2/ 7. 

13. 1112/ 13. 
·~1. 5/12/ .... 

72. 8/14/ .5438 
13.2/14/ .0464 
5,0/ 1/ 1. 3 
. 4/ 1/ . 1 

24.55 
o. 

11. 
. 4992 
1.... -~ 
.03 

1. 73 
1183. 5 

.29 

.00 

. 45 
3(18.4 

. 08 
28.69 
868. 
3.84 
.980 

TEST WEIGHT 1304. KG( 2875. LBS) 
ACTUAL ROAD LOAD 6.0 KW( 8. 1 HP) 
GASOLINE EM-784-F 
ODOMETER 33537. KM(20839. MILES) 

NOX HUMIDITY CORRECTION FACTOR .98 

3 4 
HOT TRANSIENT STABILIZED 

762.0 (30.0) 762.0 (30.0) 
762.0 (30,0) 762. 0 (30. 0) 
43. 9 (111. 0 I 41. 7 (107.0) 

40566. 69576. 
75.6 ( 2668.) 130.1 ( 4594. I 
9.4/ 2/ 10. 7,0/ 2/ 7. 
6,5/ 2/ 7. 6.8/ 2/ 7. 

42. 7/12/ 43. 15.2/12/ 15. 
.9/12/ 1 • •8/12/ 1. 

84.7/14/ . 7508 72.2/14/ .5349 
13.0/14/ .0456 12.9/14/ .0452 
25.9/ 1/ 6.6 6. 0/ 1/ 1.6 

. 4/ 1/ .1 . 3/ 1/ .(I 

17. 73 24.95 
3. 0. 

41. 14. 
. 7078 .4315 
6.5 1. 5 
. 15 . 04 

3.58 2.15 
979. 1 1170.8 

.92 .36 

.04 •00 
1.00 . 56 

274.8 303.3 
.26 . 09 

32.08 30.45 29.09 
506. 868. 
3.56 7.42 3.85 
.978 . 979 .980 

.954( •939) 
205. 7/ .00 

3-BAG (4-BAGI 
CARBON DIOXIDE G/Ml 298.1 ( 2%.8) 
FUEL ECONOMY MPG 29.35 ( 29.47) 
HYDROCARBONS (THC) G/MI . 17 ( .17) 

CARBON MONOXIDE G/MI 2.24 2. 271 
OXIDES OF NITROGEN G/MI .27 .271 
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SECOND SCREENING TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-181£-001 

TEST NO. RUN VEHICLE N0.2 ";EST WC:IGHT 1304c !·t'..-3( 28?:. c..BSi 

vEliICLE MG!!':L 86 TOYOTA CAMRY DP.E 2/31/88 AC7UAL RC'CiL '...OAD S. 0 KW, IL rW l 

ENGINE 2.0 L\122. CID) L-4 BAG CART NO. c: GA20LINE E~-734-;: 
-~ RANStl- I SSION A4 DYNO NO. 3 ODOMETER 33:'73. KM(2086l. MIU:Si 

LCVS NC. ·j 

BAROMETER 727.52 MM HGl2'3.04 IN HG) DRY BULB TEMP. 24.4 DEG Cl76.0 DEG F) 
RE:_RTIVE HUMIDll 1 56. PCT ABS. HUMIDITY 11.0 GM/KG NOX 1UMIDIT{ CCRREi::TWN rnc,:JR 1,,:,1 
BAG RESULTS 

BAG NUMBER =, 3L. 

DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT 

B:...OWER DIF P MM. H20 (IN. H2m 762. !) (2(1, ;)1 762.0 (30.0l 7f.2. C (30. Ol 

BLOWER INLET P MM, H20(IN. H2C) 762.0 :30.1)) 7E,2t (i ij().c)) 762.(J (30. 0) 

BLOWER INLET -EMP. DEG. C(DEG. Fl '!3.3 (110.0) 42.2 (108. 0) 43. 3 (110. 0:: 

BLOWER REVOLUTIONS 40586. 69761. 4(•£,38. 
pr·~TOT FLOW STD, CU. METRES<SCFJ 75. 0 ( 2650. ) LJ,L ( 4564.) 74. 8 1 2t40. ; 

-He :;qMP:..E METER/RANGE1WM 69. 5/ 2i 70. 6, 7/ 2/ 7. 8.b/ 2/ 9. 
~HC BCKGRL1 METER/RANGE/P~•tii C 

□• .j, 
~1 2/ 6. 5. 7/ 2/ 6. 5,8/ 2/ 6. 

!_:_:: S;'.:iM~LE METER/RANGEiPPM 73.0/ 14/ 340. 13.6/ 12/ 14. 31.6 1 121 32. 
CC BCKGRD METER/RANGE/PPM . 4/ 14/ 2. 1.0/ 12/ .. ,3! 12/ 1. 

= □2 SH~PLE METER/RANGE/PCT 87.S/ 14/ .812'1 71. 7/ :4, .527t. 24.0/ !q/ .7367 
CO2 BCKG~D METER/RANGE/PCT 12.7/ 14/ .0444 12. 6/ i'+i .044') 12,4/ ;4/ .:)'131~ 

C ~' 1 C 
i. ,JNOX SAMPL~ METER/RANGE/PPM 73.7/ :.1 18.5 .;, II 1/ 2:+.1/ 1/ E..: 

NOX BCkGRD METER/RANGEtP~•M . 5/ 11
ii .1 . 3/ 11 .o .1/ 1 / . 0 

:rUJTION F~CTOR 15. 72 25.30 18. ,)9 
THC CONCENTRATICN PPM EA. 1. 
CC CONCENTRATION PPM 327. 3(;, 

CO2 CONCENTRATION PCT . 7708 .4853 . 6359 
'lOX CONCENFNTIC:'·l PPM 18. 3 1. 4 ::-_,, L 

Tr-IC ~lASS SRPMS 2. 76 .0'3 
~: 0 MAS3 GRAM2- 23.57 1, 87 2.t1 
CC:2 MASS GRAMS 1059. 1 1148. 5 352.6 
Ne;: MASS GRAMS 2.6£ . 35 .8e 

THC GRA!'r:S/MI , Ti • r)4 

::::o GRRMS/MJ 7. '35 • 4,3 
CO2 GRRMSiMI 294. 7 2'35.6 .:'.£4. 9 
NOX GRAMS/~11 . 74 .0'3 '21. 

77 7·:,Fi.JEL E= □NOMi IN MPG 28.S4 29.92 '-''-"■ ,JL 

PU/! TI ME 3ECONDS 505. 8E.8. 
'1EASURED DISTRNCE MI 3.5'3 3.8:l 3. E,C 
SCF1 DRY . 975 

COMPOSITE RESULTS j-BAG 1Lt·•fi-(! 

TEST NUM8E~ CARBON DlrJX IDE G.IMI 2E7J • t) i 

t:'' •-1BAROMETER MM HG 737.6 , UtL ECONOMY ~PG .3.::. 4'9 •(l;:•,, 
~UMi[•~-v Gif<.G 11.0 hYDROCAP.B[!NS (1-HC) G/MI . 18 .=.....,.: 

"E~1PERf,T'.JRE DEG C 24.4 CARBON MONOXIDE 61"1~ 2.09 
OXIDES OF ~ITR:JGEN SIMI . 27 ,1._._., 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

TEST NO. RUN 
VEHICLE MODEL 86 TOYOTA CAMRY 
ENGINE 2. 0 L022. CID) L-4 
TRANSMISSION A4 

BAROMETER 737.62 MM HG,29.04 IN HG) 
RELATIVE HUMIDITY 56. PCT 
BAG RESULTS 

BAG NUMBER 
DESCR IPT ION 

BLOWER DIF P MM. H20(IN. H20l 
BLOWER INLET P MM. H20!IN. H20l 
BLOWER INLET TEMP. DEG. C(DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRES!SCF) 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGEiPCT 
CO2 BCKGRD METER/RANGEiPCT 
NOX SAMPLE METER/RANGEiPPM( NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CQ CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
;"HC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TI ME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

COMPOSITE RESULTS 
TEST NUMBER 
BAROMETER MM HG 737.6 
HUMIDITY G/KG 11.0 
TEMPERATURE DEG C 24.4 

CFTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001 

VEHICLE N0.2 
DATE 3/31/88 
BAG CART NO. 2 
DYNO NO. 3 
CVS NO. 2 

TEST WEIGHT 1304. KG( 2875. LBS) 
ACTUAL ROAD LOAD 6.0 KW( 8. 1 HP) 
GASOLINE EM-784-F 
ODOMETER 33573. KM(20861. MILESi 

DRY BULB TEMP. 24.4 DEG C(76.0 DEG Fl 
ABS. HUMIDITY 11.0 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.01 

2 
HOT TRANSIENT STABILIZED 

762.0 (30.0) 762. 0 (30. 0) 
762.0 (30.0) 762.0 (30,0) 
43. 3 (110. 0) 42.2 (108.0) 

40586. 69761. 
75.0 ( 2650.) 129.2 ( 4564.) 

69. 5/ 2/ 70. 6. 7 / 2/ 7. 
6. 3/ 2/ 6. 5.7/ 2/ 6. 

73.0/ 14/ 340. 13. 6/ 12/ 14. 
,4/ 14/ 2. 1.0/ 12/ 1. 

87.6/ 14/ .8124 71. 7/ 14/ .5276 
12. 7/ 14/ .0444 12.6/ 14/ ,0440 
73.7/ 1/ 18.5 5. 7/ 1/ 1.5 

. 5/ 1/ . 1 .3/ 1/ .0 
15. 72 25.30 
64. 1. 

327. 12. 
•7708 .4853 
18,3 1. 4 
2. 76 .09 

28.57 1.87 
1059.1 1148. 5 

2.66 .35 

•77 .02 
7. 95 .48 

294. 7 295.6 
, 74 .09 

28.64 29.92 
505. 868. 
3.59 3.89 
.975 .977 

CARBON DIOXIDE 
FUEL ECONOMY 
HYDROCARBONS (THC) 
CARBON MONOXIDE 
OXIDES OF NITROGEN 

2-BAG (3-BAGJ 
G/MI 295.2 ( .0) 
MPG 29.29 ( .00) 
G/MI .38 ( .OOi 
6/MI 4.07 .00) 
G/MI .40 .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
HFTP1 - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

TEST NO. 1 1 RUN VEHICLE NO. 2 TEST WEIGHT 1304. KG! 2875. LBSl 
VEHICLE MODEL 86 TOYOTA CAMRY DATE 3/31/88 ACTUAL ROAD LOAD 6.0 KW( 8.1 HPl 
ENGINE 2.0 L!122. CID) L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A4 DYNO NO. 3 ODOMETER 33584. KM( 20868. MILES) 

CVS NO. •j 
L 

BAROMETER 737.52. MM HG!29.04 IN HG) DRY BULB TEMP. 25.6 DEG C(78.0 DEG Fl 
RELATIVE HUMIDITY 53. PCT ABS. HUMIDITY 11.2 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.02 
BAG RESULTS 

BAG NUMBER 2 
DESCRIPTION HOT TRANSIENT STABILIZED 

BLOWER DIF P MM. H20!IN. H20l 762.0 (30.0) 762. 0 (30. ()) 
BLOWER INLET P MM. H20(IN. H20l 762.0 (30.0) 762. 0 (30. 0) 
BLOWER INLET TEMP. DEG. C!DEG. Fl 43.3 (110.0) 41.1 (106. 0) 
BLOWER REVOLUTIONS 40438. 69723. 
TOT FLOW STD. CU. METRES(SCFJ 74.8 ( 2640.) 129.4 ( 4570.) 
THC SAMPLE METER/RANGE/PPM 8.6/ 2/ 9. 6.3/ 2/ 6. 
THC BCKGRD METER/RANGE/PPM 5.8/ 2/ 6. 5.5/ 2/ E,, 

CO SAMPLE METER/RANGE/PPM 31. 6/ 12/ 32. 7. 8/ 12/ 8. 
CO BCKGRD METER/RANGE/PPM .8/ 12/ 1. . 5/ 12/ 1. 
CO2 SAMPLE METER/RANGE/PCT 84.0/ 14/. 7367 58.4/ 14/ .3610 
CO2 BCKGRD METER/RANGE/PCT 12.4/ 14/ .0432 12.4/ 14/ .0432 
NOX SAMPLE METER/RANGE/PPM 24. l/ 1/ 6.1 4.3/ 1/ 1.1 
NOX BCKGRD METER/RANGE/PPM .1/ 1/ .0 .Of 1/ .o 
DILUTION FACTOR 18.09 36.97 
THC CONCENTRATION PPM 3. 1. 
CO CONCENTRATictJ PPM 30. 7. 
CO2 CONCENTRATION PCT .6959 •31'30 
NOX CONCENTRATION PPM 6.1 1. 1 
THC MASS GRAMS .14 .07 
CO MASS GRAMS 2.61 1. 10 
CO2 MASS GRAMS 952.6 756.(1 
NOX MASS GRAMS .8'3 .28 

THC GRAMS/MI .04 .02 
co GRAMS/MI •73 .28 
CO2 GRAMS/MI 264.9 195.5 

'jC"NOX GRAMS/MI .07,L.J 

FUEL ECONOMY IN MPG 33.32 45.25 
RUN TIME SECONDS 503. 869. 
MEASURED DISTANCE MI 3.60 3.87 
SCF, DRY .976 .'379 

COMPOSITE RESULTS 2-BAG (2-BAGl 
TEST NUMBER 1 1 CARBON DIOXIDE G/MI 228.9 ( .0) 
BAROMETER MM HG 737.6 FUEL ECONOMY MPG 38.53 .00)
HUMIDITY G/KG 11.2 HYDROCARBONS !THCl G/MI •03 .00) 
TEMPERATURE DEG C 25.6 CARBON MONOXIDE G/MI .50 .00) 

OXIDES OF NITROGEN G/MI .Hi .00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
HFTP2 - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

.:.ST NO. 1 RUN 1 
VEHICLE MODEL 86 TOYOTA CAMRY 
ENGINE 2.0 L(122. CID) L-4 
TRllNSMISSION A4 

BAROMETER 737.62 MM H6(29.04 IN HGl 
RELATIVE HUMIDITY 50. PCT 
BAG RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(IN. H20l 
BLOWER INLET P MM. H20(IN. H20> 
BLOWER INLET TEMP. DEG. C!DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD, CU. METRES(SCF) 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 

( THC CONCENTRATION PPM 
CO CONCENTRATION PPN 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

COMPOSITE RESULTS 
TEST NUMBER 
BAROMETER MM HG 737.6 
HUMIDITY G/KG 11,0 
TEMPERATURE DEG C 26,1 

VEHICLE N0.2 TEST WEIGHT 1304. KG( 2875, LBS) 
DATE 3/31/88 ACTUAL ROAD LOAD 6.0 KW( 8.1 HPl 
BAG CART NO. 2 GASll.INE EM-784-F 
DYNO NO, 3 ODOMETER 33595, KM( 20875. MILES) 
CVS NO. 2 

.DRY BULB TEMP. 26.1 DEG C(79.0 DEG Fl 
ABS. HUMIDITY 11.0 SM/KG NOX HUMIDITY CORRECTION FACTOR 1.01 

2 
HOT TRANSIENT STABILIZED 

762.0 (30.0) 762.0 (30.0) 
762.0 (30.0) 762,0 (30.0l 
42. 2 (108, 0) 41. 7 (107.0) 

40512. 69659. 
75. 1 ( 2650. ) 129. 2 ( 4561. l 

8. 5/ 2/ 9. 6.4/ 2/ 7. 
5. 7/ 2/ 6. 5.5/ 2/ 6. 

33.7/ 12/ 34. 17. 4/ 12/ 18. 
.5/ 12/ 1. .6/ 12/ 1. 

83.6/ 14/ .7288 70.9/ 14/ , 5161 
12,8/ 14/ .0448 12.8/ 14/ .0448 
25.5/ 1/ 6, 5 6.1/ 1/ 1. 6 

. 5/ 1/ .1 . 4/ 1/ • 1 
18.28 25.85 

3. 1. 
32. 17. 

.6864 .4730 
6.3 1. 5 
.14 .08 

2.82 2.49 
943.2 1118. 7 

.92 .37 

,04 .02 
•79 .64 

263.8 289.0 
.26 .10 

33.45 30.57 
505. 868. 
3.58 3.87 
.977 ,979 

2-BAG (3-BAGl 
CARBON DIOXIDE 6/MI 276.9 ( .Ol 
FUEL ECIJIDMY MPG 31.89 ( .OOl 
HYDROCARBONS (THC) G/MI .03 ( ,00) 
CARBON MONOXIDE G/MI •71 ( • ()(l) 

OXIDES OF NITROGEN G/MI .17 ( ,00) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
HFTP3 - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

TEST NO. 1 1 RUN 4 VEHICLE N0.2 TEST WEIGHT 1304. KG( 2875. LBS) 
VEHICLE MODEL 86 TOYOTA CAMRY DATE 3/31/88 ACTUAL ROAD LOAD 6.0 KW( 8. l HPl 
ENGINE 2.0 L(l22. CID) L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A4 DYNO NO. 3 ODOMETER 33608. KM! 20883, MILES) 

CVS NO. 2 
BAROMETER 737.11 MM HG!2'3.02 IN HGl DRY BULB TEMP. 27.2 DEG C!81.0 DEG Fl 
RELATIVE HUMIDITY 51. PCT ABS. HUMIDITY 12. 0 GM/KG NOX HUMIDITY CORRECTION FACTOR 1. 05 
BAG RESULTS 

BAG NUMBER 1 2 
DESCRIPTION HOT TRANSIENT STABILIZED 

BLOWER DIF P MM. H20!IN. H20l 762.0 (30.0) 762. 0 (30. 0) 
BLOWER INLET P MM. H20!IN. H20l 762.0 (30.0) 762.0 (30.0) 
BLOWER INLET TEMP. DEG. C(DEG. Fl 42.8 (109.0) 41. 7 (107.0) 
BLOWER REVOLUTIONS 404'33. 69611. 
TOT FLOW STD. CU. METRES(SCFl 74.'3 ! 2644.) 129.0 ( 4555.) 
THC SAMPLE METER/RANGE/PPM 9.0/ 2/ 9. 6.3/ 2/ 6. 
THC BCKGRD METER/RANGE/PPM 5.5/ 2/ 6. 5. 7/ 2/ 6. 
CO SAMPLE METER/RANGE/PPM 38.2/ 12/ 38. 14. l/ 12/ 14. 
CO BCKGRD METER/RANGE/PPM . 71 12/ 1. .5/ 12/ 1. 
CO2 SAMPLE METER/RANGE/PCT 82.1/ 14/ .6998 71.2/ 14/ .5204 
CO2 BCKGRD METER/RANGE/PCT 12. 7/ 14/ .0444 12. 7 / 14/ .0444 

':INOX SAMPLE METER/RANGE/PPM 26.5/ 1/ 6. 7 8.8/ 1/ ... .., ~ 
NOX BCKGRD METER/RANGE/PPM • f,/ 1/ . 5/ 1/ . 1•L. 

~ 

DILUTION FACTOR 19.02 25.65 
THC CONCENTRATION PPM 4. 1. 
CO CONCENTRATION PPM 36. 13. 
CO2 CONCENTRATION PCT .6577 .4777 
NOX CONCENTRATION PPM 6.6 2.2 
THC MASS GRAMS .17 .06 
CO MASS GRAMS 3.18 2.02 
CO2 MASS GRAMS 901.8 1128.2 
NOX MASS GRAMS . 98 .56 

THC GRAMS/MI .05 .02 
c:~co GRAMS/MI .89 ,.JL. 

CO2 GRAMS/MI 252.2 291.3 
NOX GRAMS/MI .27 .14 
FUEL ECONOMY IN MPG 34.95 30.35 
RUN TIME SECONDS 505. 868. 
MEASURED DISTANCE Ml 3.58 3.87 
SCF, DRY .977 .97'3 

COMPOSITE RESULTS 2-BAG (3-BRG) 
TEST NUMBER 1 CARBON DIOXIDE G/MI 272.6 .Oi 
BAROMETER MM HG 737.1 FUEL ECONOMY MPG 32.39 .00) 
HUMIDITY G/KG 12.0 HYDROCARBONS (THC) 6/MI .03 .00) 
TEMPERATURE DEG C 27.2 CARBON MONOXIDE 6/MI . 70 .00) 

~OXIDES OF NITROGEN G/MI • c.1 
.. • ,)(i) 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
F-COOL - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001 

EST NO. RUN 5 VEHICLE N0.2 TEST WEIGHT 1304, KG( 2875. LBSl 
VEHICLE MODE.. 86 TOYOTA CAMRV DATE 3/31/88 ACTUAL ROAD LOAD 6.0 KW( 8. 1 HP) 
ENGINE 2. 0 L(122. CIDl L-4 BAG CART NO. 2 GASOLINE EM-784-F 
TRANSMISSION A4 DYNO NO. 3 ODOMETER 33619. KM(208'30. MILESl 

CVS NO. .... 
C. 

BAROMETER 733.81 MM HG(28.89 IN HG) DRY BULB TEMP. 24.4 DEG C(76,0 DEG Fl 
RELATIVE HUMIDITY n PCT ABS. HUMIDITY 15, 7 GM/KG NOX HUMIDITY CORRECTION FACTOR 1. 20 
BAG RESULTS 

BAG NUMBER 2 
DESCRIPTION HOT TRANSIENT STABILIZED 

BLOWER DlF P MM. H20(IN. H20) 762. 0 (30. 0) 762. 0 (30. 0) 
BLOWER INLET P MM, H20(IN. H20) 762.0 (30.0) 762. 0 (30. (I) 
BLOWER INLET TEMP. DEG. C(DEG. Fl 43. 3 (110. 0) 42.8 (109.0\ 
BLOWER REVOLUTIONS 40548. 6'3733. 
TOT FLOW STD. CU. METRES(SCF) 74.5 ( 2632.) 128. 3 ( 4531.) 
THC SAMPLE METER/RANGE/PPM 6'3. 7 / 2/ 70. 7. 6/ 2/ 8. 

... ,THC BCKGRD METER/RANGE/PPM 6,8/ 2/ 7. 7.31 c.t 7. 
CO SAMPLE METER/RANGE/PPM 75.8/ 14/ 356. 17.E,/ 12/ 18. 

·JC:O BCKGRD METER/RANGE/PPM .5/ 14/ .... 1. 3/ 12/ 1 • 
CO2 SAMPLE METER/RANGE/PCT 87.5/ 14/ . 8102 71. '3/ 14/ . 5305 
CO2 BC~:GRD tUER/RANGE/PCT 12. 7/ 14/ . 0444 13.0/ 14/ , 0456 
NOX SAMPLE METER/RANGE/PPM 71. 31 1/ 17. '3 E,. 5/ 1/ 1. 7 
NOX BCKGRD METER/RANGE/PPM •3/ 1/ .o • 4/ 1/ .1 
DILUTION FACTOR 15. 74 25.14 
THC CONCENTRATION PPM 64. 1. 
CO CONCENTRATION PPM 339. 16. 
CO2 CONCENTRATION PCT •7686 . 4867 
NOX CONCENTRATION PPM 17.8 1. f, 

THC MASS GRAMS 2. 73 •04 
CO MASS GRAMS 2'3.45 2.38 
CO2 MASS GRAMS 1049.0 1143. 4 
NOX MASS GRAMS 3,04 . 47 

THC GRAMS/MI . 76 .01 
CO GRAMS/Ml 8.16 .51 
CO2 GRAMS/Ml 2'30.E, 292. 7 
NOX GRAMS/MI .84 .12 
FUEL ECONOMY IN MPG 29.00 30,20 
RUN TIME SECONDS 505. 863. 
MEASURED DISTANCE MI 3.61 3. '31 
SCF, DRY • '367 . '370 

COMPOSITE RESULTS 2-BAG (3-BAGl 
TEST NUMBER CARBON DIOXIDE G/MI 2'31. 7 .0) 
BAROMETER MM HG 733.8 FUEL ECONOMY MPG 2'3. 61 .00) 
HUMIDITY G/KG 15. 7 HYDROCARBONS (THC) G/MI . 37 .00) 
TEMPERATURE DEG C 24.4 CARBON MONOXIDE G/MI 4.23 .00) 

OXIDES OF NITROGEN G/MI . 47 .00) 
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THIRD SCREENING TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

TEST NO. RUN 
VEHICLE MODEL 86 TOYOTA CAMRY 
ENGINE 2.0 L(122. CID) L-4 
TRANSMISSION A4 

BAROMETER 743.46 MM HG(29.27 IN HGJ 
RELATIVE HUMIDITY 52. PCT 
BAS RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(IN. H20l 
BLOWER INLET P MM. H20(1N, H20) 
BLOWER INLET TEMP. DEG. C(DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRESISCFl 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TI ME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

DFC, WET WRY) 
TOT VOL (SCMJ / SAM BLR ISCMl 

COMPOSITE RESULTS 
TEST NUMBER 1 
BAROMETER MM H6 743.5 
HUMIDITY G/KG 10.2 
TEMPERATURE DEG C 24.4 

FTP - VEHIQE EMISSIONS RESULTS -
PROJECT 08-1816-001 

VEHIQE N0.2 
DATE 6/21/88 
BAG CART NO. 1 / CVS NO. 2 
DYNO NO. 3 

DRY BULB TEMP. 24,4 DEG C!76.0 DEG Fl 
ABS. HUMIDITY 10.2 6"/KG 

1 2 
COLD TRANSIENT STABILIZED 

774. 7 (30. 5) 774. 7 (30. 5) 
774. 7 (30, 5) 774. 7 (30. 5) 
42.8 (109.0) 41. 7 (107.0) 

40558. 69542. 
75. 6 ( 2669. l 129. 9 ( 4585. l 

66.7/ 2/ 67. 7.2/ 2/ 7. 
7.4/ 2/ 7. 6.2/ 2/ 6. 

81.0/ 11/ 365• 31. 3/ 13/ 29. 
•9/ 11/ 2. 2.3/ 13/ 2. 

86.4/ 11/ .8336 63.8/ 11/ .5339 
7.8/ 11/ •0465 7.6/ 11/ .0452 

20.0/ 2/ 20.0 4.5/ 1/ 1. 2 
,3/ 2/ .3 .Of 1/ .0 

15.30 24.93 
60. 1. 

351. 26. 
•7902 .4905 
19. 7 1. 2 
2.61 .09 

30.91 3.91 
1093.5 1166. 2 

2.80 .28 

•73 .02 
8.64 1.02 

305.5 303.3 
•78 .07 

27.59 28.34 29.08 
505. 867. 
3.58 7.42 3.85 
.976 .977 .978 

•951 ( •935) 
205.4/ .00 

CARBON DIOXIDE 
FUEL EcotOIY 
HYDROCARBONS !THC) 
CARBON MONOXIDE 
OXIDES OF NITROGEN 

TEST WEIGHT 1304. KG( 2875. LBSJ 
ACTUAL ROAD LOAD 6,0 KW! 8,1 HPJ 
GASOLINE EM-784-F 
ODOMETER 33643. KM(20'305. MILES! 

NOX 1-lJMIDITY CORRECTION FACTOR .98 

3 4 
HOT TRANSIENT STABILIZED 

774. 7 (30. 5) 774. 7 (30. 5) 
774.7 (30.5) 774.7 (30.5) 
42. 2 (108. 0) 40. 0 (104. 0) 

40467. 69448. 
75.5 ! 2665.) 130.1 ( 4593.) 

9.3/ 2/ 9. 6,9/ 2/ 7. 
6.3/ 2/ 6. 6,3/ 2/ 6. 

35,8/ 13/ 33. 24.2/ 13/ 22. 
1. 7/ 13/ 1. 1. 6/ 13/ 1. 

81. 3/ 11/ •7588 61.1/ 11/ .5030 
7.4/ 11/ •0440 7,6/ 11/ .04S::> 

17.2/ 1/ 4.4 5.3/ 1/ 1 
.3/ 1/ .0 .2/ 1/ .o 

17.56 26.49 
3. 1. 

30. 20. 
•7174 .4595 
4.3 1. 3 
.15 •06 

2.67 3.02 
991.4 1094. 2 

.61 .32 

.04 .02 

. 75 . 78 
278.1 284.3 

.17 .08 
31. 73 31.37 31.05 
505. 867. 
3.56 7.41 3.85 
.976 •978 .979 

•955( •939) 
205.6/ .00 

3-BAG (4-BAGl 
6/MI 296.9 ( 291. 2) 
l'IPG 29.42 ( 29 
G/MI .17 
6/MI 2.52 2.45) 
G/MI .25 .25) 
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BEFORE FINAL EMISSIONS TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTIENT Cf EMISSIIJS RESEARCH 

FTP - VEHICLE BIISSIOOS RESI.LTS -
PROJECT 08-1816-001 

'':ST NO. 1 ~ 1 
,EHICLE MODEL 86 TOYOTA CAMRY 
ENJINE 2,0 L(122. CID> L-4 
TRANSMISSION A4 

BAROMETER 743.20 MM flj(29.26 IN H6l 
RELATIVE HUMIDITY 40. PCT 
BAS RESI.LTS 

BA6 NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20<IN, H20l 
BLllER IN.ET P It!. H20(1N. H20l 
BLOWER INLET TE!t'. DEG. C(DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD, CU. METRES<SCF> 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAK>LE METER/RANGE/PPM 
CO BCKGRD METER/RANSE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD fllETER/RANSE/PCT 
NOX SAMPLE METER/RANGE/PPM 
NOX BCKGRD METER/~/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CIKENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX cotCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAf!IS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/Ml 
CO2 GRAMS/Ml 
NOX GRAMS/Ml 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

DFC, WET <DRY> 
TOT V£K.. ISCMl / SAM BLR ISCJlll 

COMPOSITE RESll.TS 
TEST NUMBER 1 
BARIJETER MM HG 743.2 
HlJIIIDITY G/KG 8.3 
TEMPERATURE DEG C 25,6 

VEHICLE t«l.2 TEST WEIGHT 1304. KG< 2875. LBS) 
DATE 11/29/88 ACTIA. ROAD LOAD 6. 0 KW ( 8. 1 I-Pl 
BAS CART NO. 1 / CVS NO. 2 6ASCLltE 81-784-F 
D00 NO. 3 ODCJETER 33853. KM( 21035. MILES) 

DRY Bl.LB TEMP. 25.6 DEG C(78.0 DEG Fl 
· ABS. HUMIDITY 8.3 6111/KG NOX HlJIIIDITY CORRECTION FACTOR .93 

1 2 3 4 
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED 

774.7 (30.5) 777.2 (30.6) 774.7 (30.5) 782. 3 (30. 8) 
767.1 (30.2) 769.6 (30.3) 764. 5 (30. ll 774. 7 (30, 5) 
42. 2 (108. 0) 40. 0 (104. 0) 42. 2 (108. 0) 40. 0 (104. 0) 

40605. 69264. 40515. 69486. 
75.8 I 2676.) 129. 8 ( 4582. l 75. 6 I 2671. l 130. 1 I 4593. l 

76.1/ 2/ 76. 9.1/ 2/ 9. 13.3/ 2/ 13. 9.3/ 2/ 9. 
8.5/ 2/ 9. 9.2/ 2/ 9. 8.9/ 2/ 9. 9.2/ 2/ 9. 

97.6/ 11/ 519. 37.9/ 13/ 35. 78.8/ 13/ 78. 37.2/ 13/ 34. 
.4/ 11/ 1. 1. 3/ 13/ 1. •1/ 13/ o • .4/ 13/ o. 

89.6/ 11/ .8830 67.0/ 11/ .5718 82.3/ 11/ •7731 65.3/ 11/ .5515 
7.8/ 11/ .0465 7.8/ 11/ .0465 7.71 11/ .0458 7. 71 11/ .0458 

21.6/ 2/ 21.6 2.0/ 2/ 2.0 8.1/ 2/ 8.1 1. 7/ 2/ 1. 7 
.1/ 2/ • 1 .3/ 2/ .3 .0/ 2/ .0 .1/ 2/ .1 

14.24 23.26 17.14 24.11 
68. o. 5. o. 

502. 33. 75. 33. 
.8398 .5273 •7300 .5076 
21. 5 1. 7 8.1 1.6 
2.98 .02 •21 .04 

44.33 4.98 6,63 5.00 
1165.2 1252. 7 1010. 8 1208. 7 

2.89 .39 1.09 .37 

.83 .01 .06 •01 
12.31 1.28 1. 84 1.28 
323.5 322.3 280.8 310.4 

.80 •10 .30 .10 
25.67 26.51 27.35 31.23 29.68 28.38 
506. 864. 505. 867. 
3.60 7.49 3.89 3.60 7.49 3.89 
.979 .981 .982 .980 •981 .982 

•947( •935) •952( •940) 

205.5/ .00 205. 7/ .00 

3-BAS (4-BA6) 
CARBON DIOXIDE 6/Ml 311.2 I 307.6) 
FlEL ECCHl4Y MPG 27.92 ( 28.23) 
HYDROCARDS mu G/MI .19 ( .19) 
CARBON IOIIXIDE 6/Ml 3. 71 3. 72) 
OXIDES OF NITROGEN 6/MI .30 ( .30) 
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FINAL EMISSIONS TEST 
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT CF EMISSIONS RESEARCH 

FTP - VEHIQ.E EMISSIOO RESll.TS -
PROJECT 08-1816-001 

TEST NO. 2 RUN 1 
VEHICLE MODEL 86 TOYOTA CAMRY 
ENGINE 2.0 L!122. CID) L-4 
TRANSMISSION A4 

BAROMETER 752. 60 MM HG 129. 63 IN HGl 
RELATIVE HUMIDITY 19. PCT 
BAG RESI.ILTS 

BA6 NlJll!BER 
DESCRIPTION 

BLOWER DIF P MM. H20<IN. H20) 
BLIM:R HUT P It!. H20 (IN. H20l 
BLOWER INLET TEflP. DE6. C!DE6. Fl 
BLOWER REVCI..IJTIONS 
TOT FLOW STD. CU. 'l:TRES(SCFl 
THC SAMPLE IETER/RANGE/PPM 
THC BCKBRD 1£TER/RAN6E/PPM 
CO SAMPLE IETER/IWG:/PPM 
CO BCKBRD METER/RANGE/PPM 
CO2 SAMPLE 11£TER/RANGE/PCT 
CO2 BCK6RD METER/RAN6E/PCT 
NOX SAMPLE IETER/RANGE/PPM 
NOX BCKBRD METER/RAt&:tPPM 
DILUTION FACTOR 
THC COtCENTRATION PPM 
CO CCKENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPN 
THC Jl!ASS 6RAMS 
CO fllASS GRAMS 
CO2 MASS BRANS 
NOX ~ GRAMS 

THC BRAMS/MI 
CO BRAMS/MI 
CO2 6RAMS/Ml 
NOX GRAMS/MI 
FUEL ECONOMY IN MP6 
RUN TIME SECONDS 
MEASURED DISTAtCE NI 
SCF, DRY 

DFC, WET CDRYl 
TOT VOL ISO!) / SAM BLR !SOil 

COMPOSITE RESll.TS 
TEST NUMBER 2 
BAROMETER NM HG 752.6 
HUMIDITY G/K6 3.0 
TEMPERATURE DEG C 21.1 

VEHIQ.E NJ. 2 TEST WEI61-ff 1304. KG( 2875. LBS. 
DATE 12/ 1/88 ACTUAL ROAD LOAD 6.0 KW< 8.1 HPl 
BAG CART 00. 1 / CVS NO. 2 BASOI...INE EM-784-F 
DYNO NJ. 3 ODOMETER 33894. KM( 21061. MILES) 

DRY BULB TEMP. 21.1 DE6 C!70.0 DEG Fl 
ABS. IU!IDITY 3.0 6"/K6 NOX HUMIDITY CORRECTION FACTOR .80 

2 3 4 
COLD TIW6IENT STABILIZED HOT TRANSIENT STABILIZED 

787.4 (31.0) 792.5 (31.2) 774. 7 (30. 5) 797.6 (31.4) 
787.4 (31.0) 792. 5 (31. 2) 772.2 (30.4) 792. 5 (31. 2) 
42.2 1108.0l 35.0 I 95.0) 41.1 (106.0) 37.2 ( 99.0) 

40588. 69604. 40621. 69563. 
76.6 I 2705.) 133. 2 <4704. l 77. 0 <2719. l 132. 5 <4677.) 

71.2/ 2/ 71. 7.4/ 2/ 7. 10. 7/ 2/ 11. 7.71 2/ 8. 
5.9/ 2/ 6. 6.8/ 2/ 7. 7,0/ 2/ 7. 7.5/ 2/ 8. 

89.1/ 11/ 434. 40.3/ 13/ 37. 51. 7/ 13/ 49. 30.2/ 13/ 27. 
•6/ 11/ 2 • 1.6/ 13/ 1. 1.3/ 13/ 1. 1.5/ 13/ 1. 

87.4/ 11/ .8488 64.7/ 11/ .5444 80.7/ 11/ • 7504 63.4/ 11/ .5293 
7.4/ 11/ ,0440 7.5/ 11/ .0446 7,6/ 11/ ,0452 7.6/ 11/ .0452 

25,9/ 2/ 25.9 2,3/ 2/ 2.3 8,3/ 2/ 8.3 1.8/ 2/ 1.8 
,2/ 2/ .2 .1/ 2/ • 1 .1/ 2/ .1 , 1/ 2/ • 1 

14.92 24.42 17. 72 25.15 
66. 1. 4. 0. 

422. 35. 46. 26. 
.8078 .5017 •7077 .4859 
25. 7 2.2 8.2 1. 7 
2.90 .07 .18 .04 

37.68 5.47 4.17 3.97 
1133.1 1223.4 997.6 1178. 3 

3.01 .45 .96 .34 

.80 .02 .05 •01 
10.45 1.40 1.16 1.02 
314.1 314.3 277.3 301. 7 

.83 .12 .27 .09 
26.62 27.32 28.01 31. 75 30.39 29.23 
505. 867. 506. 868. 
3.61 7.50 3.89 3.60 7.50 3. 91 
.986 .988 .989 .987 .988 •989 

•950( •941+) •954( •948) 
209.8/ .oo 209.5/ .00 

3-BAG !4-Mll 
CARBON DIOXIDE 6/MI 304.2 I 300.4) 
FUEL E~ MPG 28.62 I 28. 99) 
HYDROCARBONS <rncl 6/MI .19 .19) 
CA~ ll(JNOX!IJE 6/MI 3.21 3.09) 
OXIDES OF NITROGEN G/MI •31 
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 

TEST NO. 2 RUN 1 
VEHICLE MODEL 86 TOYOTA CAMRY 
ENGINE 2.0 L(122. CID) L-4 
TRANSMISSION A4 

BAROMETER 752.60 MM H6(2'3.63 IN HGl 
RELATIVE HUMIDITY 19. PCT 
BAG RESULTS 

BAG NUMBER 
DESCRIPTION 

BLOWER DIF P MM. H20(1N. H20l 
BLOWER INLET P MM. H20<IN. H20l 
BLOWER INLET TEMP. DEG. C(DEG. Fl 
BLOWER REVOLUTIONS 
TOT FLOW STD. CU. METRES!SCFl 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD METER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RANGE/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAl'IPLE METER/RANGE/PPM 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CONCENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC MASS GRAMS 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC GRAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL ECONOMY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

COMPOSITE RESULTS 
TEST NUMBER 2 
BAROMETER MM H6 752.6 
HUMIDITY G/KG 3.0 
TEMPERATURE DEG C 21.1 

CFTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001 

VEHICLE N0.2 
DATE 12/ 1/88 
BAG CART NO. 
DYNO NO. 
CVS NO. 2 
DRY BULB TEMP. 
ABS. HUMIDITY 

HOT TRIJ,ISIENT 

787.4 (31.0) 
787.4 (31.0) 
42. 2 (108. 0) 

40588. 
76.6 ( 2705. l 

71.2/ 2/ 71. 
5.9/ 2/ 6. 

89.1/ 11/ 434. 
.6/ 11/ 2. 

87.4/ 11/ .8488 
7.4/ 11/ .0440 

25.9/ 2/ 25.9 
.2/ 2/ ....? 

14. 92 
66. 

422. 
.8078 
25. 7 
2.90 

37.68 
1133.1 

3.01 

.80 
10.45 
314.1 

.83 
26.62 
sos. 
3.61 
.986 

1 
3 

21.1 DEG C(70.0 DEG Fl 
3.0 SM/KG 

2 
STABILIZED 

792.5 (31.2) 
792.5 (31.2) 
35.0 ( 95.0) 

69604. 
133. 2 ( 4704. l 
7.4/ 2/ 7. 
6,8/ 2/ 7. 

40.3/ 13/ 37. 
1. 6/ 13/ 1. 

64. 7/ 11/ .5444 
7.5/ 11/ .0446 
2.3/ 2/ 2.3 
.1/ 2/ • 1 

24.42 
1. 

35. 
.5017 
2.2 
.07 

5.47 
1223.4 

.45 

.02 
1. 40 

314.3 
.12 

28.01 
867. 
3.89 
.989 

TEST WEIGHT 1304. KG( 2875. LBS) 
ACTUAL ROAD LOAD 6.0 KW( 8.1 HPl 
GASOLINE EM-784-F 
OOOMETER 33894. KM( 21061. MILES) 

NOX HUMIDITY CORRECTION FACTOR .80 

CARBON DIOXIDE 
FUEL ECONOMY 
HYDROCARBONS (THC) 
CARBON MONOXIDE 
OXIDES OF NITROGEN 

2-BAG (3-BA6l 
G/MI 314.2 ( .0) 
MPG 27.32 .00) 
G/MI .40 .00) 
6/Ml 5.75 ( .00) 
G/MI .46 ( .00) 
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SOUTHWEST RESEARCH INSTITIITE - DEPARTIENT CF EMISSI~ RESEARCH 
HFTP1 - VEHICLE EMISSICJ6 RESI.LTS -

PROJECT 08-1816-001 

TEST NO. 2 1 RUN 1 VEHICLE N0.2 TEST WEIGHT 1304. KG! 2875. LBSl 

VEHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 1/88 ACTOO.. ROOD LOAD 6. 0 KW ( 8. 1 HPl 

ENGINE 2.0 L!122. CIDJ L-4 BAG CART NO. 1 GASOLINE EM-784-F 
TRANSMISSION A4 DYNJ NO. 3 ODOMETER 33907. KM( 21069. MILES) 

CVS NO. 2 
BAROMETER 753. 11 MM HG (29. 65 IN HG) DRY lll.B IDP. 22.2 DEG C(72.0 DEG Fl 
RELATIVE HUMIDITY 18. PCT ABS. HJIIDITY 3.1 SM/KG NOX tlJIIDITY CORRECTION FACTOR .80 
BOO RESll.TS 

BAG NUMBER 1 2 
DESCRIPTION HOT TRrWSIENT STABILIZED 

BLOWER DIF P MM. H20(IN, H20l 774. 7 (30. 5) 797.6 (31.4) 
BLOWER INLET P MM. H20(IN. H20l 772.2 (30.4) 792. 5 (31. 2) 
BLOWER INLET TEMP. DEG. C(DEG. Fl 41. 1 (106. 0) 37.2 ( 99.0) 
BLOWER REVOLUTIONS 40621. 69563. 
TOT FUJI STD. CU. METRES(SCFJ 77.1 ( 2721. l 132. 6 ( 4681. l 
THC SAMPLE METER/RANGE/PPN 10. 7/ 2/ 11. 7.71 2/ 8. 
THC BCKGRD METER/RANGE/PPM 7.01 2/ 7. 7.5/ 2/ 8. 
CO SAMPLE METER/RANGE/PPM 51,7/ 13/ 49. 30.2/ 13/ 27. 
CO BCKGRD METER/RANGE/PPM 1.3/ 13/ 1. 1. 5/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 80.7/ 11/ •7504 63.4/ 11/ .5293 
CO2 BCKGRD METER/RANGE/PCT 7.'ol 11/ .0452 7.6/ 11/ .0452 
NOX SAMPLE 11£TER/RANGE/PPM 8.3/ 2/ 8.3 1.8/ 2/ 1.8 
NOX BCKSRD METER/RANGE/PPM .1/ 2/ • 1 .1/ 2/ .1 
DILUTION FACTOR 17.72 25.15 
THC CONCENTRATION PPM 4. o. 
CO CONCENTRATIOO PPM 47. 26. 
CO2 CONCENTRATION PCT •7077 .4859 
NOX CONCENTRATION PPM 8.2 1. 7 
THC MASS GRAMS .18 .04 
CO MASS GRAMS 4.17 3.98 
CO2 MASS GRAMS 998.3 1179.2 
NOX MASS GRAMS .97 .35 

THC GRAMS/MI .05 •01 
CO GRAMS/MI 1.16 1.02 
CO2 GRAfllS/MI 277.5 301.9 
NOX GRAMS/MI .27 .09 
FUEL ECONOMY IN MPS 31. 73 29.21 
RUN TI ME SECONDS 506. 868. 
MEASURED DISTANCE MI 3.60 3.91 
SCF, DRY .987 .989 

COMPOSITE RESULTS 2-BAG (3-BAGl 
TEST tt.lMBER 2 CARBON DIOXIDE G/MI 290.2 .0) 
BAROMETER MM H6 753.1 FUEL ECCNJIIIY MPG 30.37 .00) 
HLQIIJDITY G/KG 3.1 HYDROCARBONS <TIU G/MI .03 .00) 
TEMPERATURE DEG C 22.2 CARBON l(JN()X IDE G/MI 1.09 ( .00) 

OXIDES OF NITROGEN G/MI .17 ( .00) 
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SOUTIIEST RESEARCH INSTITUTE - DEPARllENT CF EMISSICNi RESEARCH 
lflP2 - VEHICLE EMISSICNi RESll.TS -

PROJECT 08-1816-001 

~ST NO. 2 RlN 1 VEHICLE N0.2 TEST WEIGHT 1304. KB< 2875, LBS) 
ftHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 1/88 ACTIA. ROOD LOOD 6.0 KW( 8.1 HP) 
ENGINE 2.0 L(122. CID) L-4 BAB CART NO. 1 6ASOLINE EM-784-F 
TRANSMISSION A4 DYNO NO. 3 OIXJETER 33919. KM( 21076. MILES> 

CVS NO. 2 
BAROMETER 753. 11 1111 1-fJ (29. 65 IN 1-fJl DRY BlLB Tai). 23.3 DEB C(74,0 DEG Fl 
RELATIVE HUMIDITY 18. PCT ABS. IUIIDITY 3.1 6M/K6 NOX HlJUDITY CORRECT!~ FACTOR •80 
BAG RESU.TS 

BAS NIJIBER l 2 
DESCRIPTION HOT TRANSIENT STABILIZED 

BLOWER DIF P 1111. H20(IN. H20l 789. 9 (31, ll 792.5 (31.2) 
BLCJIER Iti.ET P 1111, H20UN. H20) 789.9 (31.1) 789.9 (31.1) 
BLOWER INLET TEMP. DEG. CUlEG. Fl 40. 6 (105, 0) 37.8 (100,0) 
BLOWER REVCl.UTICNi 40462. 69514. 
TOT FLOW STD. CU. METRES(SCFl 76.6 ( 2706.) 132. 4 ( 4674. l 
TIC SIMll.E IETER/RAN6E/PPM 12. 4/ 2/ 12. 8, 7/ 2/ 9. 
THC BCKGRD METER/RANGE/PPM 7.9/ 2/ 8. 8,6/ 2/ 9. 
CO SAMPLE METER/RAN6E/PPM 46. 8/ 13/ 44. 26,3/ 13/ 24. 
CO BCKGRD IETER/RANGE/PPM •01 13/ o. ,2/ 13/ o. 
CO2 SAMPLE tETER/RAN6E/PCT 80.2/ 11/ .7433 63,6/ 11/ .5316 
CO2 BCKGRD METER/RANGE/PCT 7,6/ 11/ ,0452 7. 71 11/ .0458 
NOX SAlt'LE tETER/RAN6E/PPM 6.8/ 2/ 6.8 1.7/ 2/ 1.7 
NOX BCK6RD METER/RAt&:/PPM . 1/ 2/ .1 . 1/ 2/ .1 
DILUTION FACTOR 17.89 25.06 
THC CONCENTRATION PPM 5. 0. 
CO CCKENTRATI~ PPM 43. 23, 
CO2 CONCENTRATION PCT .7006 .4876 
NOX CIXENTRATI~ PPM 6.7 1.6 
THC MASS GRAMS .22 .03 
CO MASS 6ffAl!S 3.81 3.58 
CO2 MASS GRAMS 983.1 1181. 7 
NOX MASS GRAMS .79 .33 

THC GRAMS/MI .06 •01 
CO GRAMS/MI 1.06 .92 
CO2 GRAMS/MI 273,4 303. 7 
NOX GRAMS/MI .22 .08 
FlEL ECOtOIY IN MP6 32.22 29.06 
RlN TIIE SECONDS 505. 868. 
MEASURED DISTANCE MI 3.60 3.89 
SCF, DRY .987 ,989 

COMPOSITE RESULTS 2-BAG 13-BAGl 
TEST NUMBER 2 CARD DIOXIDE G/MI 289.1 ( ,0) 
BAROMETER Ill H6 753, l FUEL ECIHIMY fll)6 30.49 ( .00) 
11.lMIDITY 6/KG 3.1 HYDROCAR~ (THC) G/MI .03 •00) 
TEMPERATURE DEB C 23.3 CARD IINJXIDE G/MI .99 •00) 

OXIDES IF NITROGEN 6/MI .15 •00) 
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TEST NO. 2 RUN 
VEHICLE MODEL 86 TOYOTA CAMRY 
ENGINE 2.0 L(122. CID) L-4 
T~ISSION A4 

BAROMETER 753.11 191 HG (29. 65 IN IIJJ 
RELATIVE HUMIDITY 16. PCT 
BAG RESllTS 

BAG NIJIIBER 
DESCRIPTION 

BLOWER DIF P MM. H2Q(IN. H20l 
BLOWER INLET P MM. H201IN. H20) 
BLOWER INLET TEIJI. DEG. C(DEG. F) 
BLOWER REVOLUTI ON5 
TOT FLOW STD. CU. IETRES(SCF) 
THC SAMPLE METER/RANGE/PPM 
THC BCKGRD ~TER/RANGE/PPM 
CO SAMPLE METER/RANGE/PPM 
CO BCKGRD METER/RANGE/PPM 
CO2 SAMPLE METER/RIJG/PCT 
CO2 BCKGRD METER/RANGE/PCT 
NOX SAMPLE METER/RIJG:/PPPI 
NOX BCKGRD METER/RANGE/PPM 
DILUTION FACTOR 
THC CONCENTRATION PPM 
CO CCH:ENTRATION PPM 
CO2 CONCENTRATION PCT 
NOX CONCENTRATION PPM 
THC !'!ASS GR~ 
CO MASS GRAMS 
CO2 MASS GRAMS 
NOX MASS GRAMS 

THC 6RAMS/MI 
CO GRAMS/MI 
CO2 GRAMS/MI 
NOX GRAMS/MI 
FUEL EcotOIY IN MPG 
RUN TIME SECONDS 
MEASURED DISTANCE MI 
SCF, DRY 

COMPOSITE RESULTS 
TEST NUMBER 2 
BAROMETER MM HG 753,1 
HUMIDITY 6/KG 2.9 
TEMPERATURE DEG C 23.9 

VEHICLE N0.2 TEST WEIGHT 1304. KG( 2875. LBS) 
DATE 12/ 1/88 ACTIJll. ROAD LOAD 6.0 KW( 8.1 HP> 
BAG CART Ml, 1 6ASOI..INE EM-784-F 
D'00 NO. 3 ODOMETER 33930, KM< 21083. MILES) 
CVS NO. 2 
DRY IU..B TEJII), 23.9 DEG Cl75.0 DEG Fl 
ABS. HUMIDITY 2. 9 GM/KS NOX fUIIDITY CORRECTION FACTOR ,80 

1 2 
HOT TR/l6IENT STABILIZED 

787.4 (31.0) 789. 9 (31. 1l 
787.4 (31.0) 787.4 131.0l 
40.6 (105.0) 38. 9 (102. 0) 

40542. 69434. 
76.8 I 2712.) 132. 0 ( 4660. l 

10. 7/ 2/ 11. 9.0/ 2/ 9. 
8.31 21 8. 8.8/ 2/ 9. 

46. 7/ 13/ 44. 26.8/ 13/ 24. 
,0/ 13/ o. .1/ 13/ o. 

80.4/ 11/ •7461 63.4/ 11/ .5293 
7.71 11/ .0458 7.8/ 11/ .0465 
5.4/ 2/ 5.4 1.6/ 2/ 1.6 
.1/ 2/ • 1 .1/ 2/ • 1 

17.83 25.16 
3. 1. 

43. 24. 
•7029 .4847 
5.3 1.5 
.13 .04 

3.82 3.66 
988.5 1171.0 

.62 .30 

.04 •01 
1.06 .94 

274. 7 301.2 
.17 .08 

32.07 29.30 
506. 867. 
3.60 3.89 
.988 .990 

2-BAG (3-BAGl 
CARBON DIOXIDE 6/MI 288.5 .0) 
Fl.EL EClNJ4Y MPG 30.57 .00) 
HYDROCARBONS !THC) G/MI .02 .00) 
CARBON MOMJXIDE G/MI 1.00 • (l(I) 

OXIDES OF NITROGEN 6/MI .12 ( .00) 
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:ST NO. 2 RUN 1 VEHICLE N0.2 TEST WEIGHT 1304. KS( 2875. LBSl 
vEHICLE IIJDEL 86 TOYOTA CAMRY DATE 12/ 1/88 ACTIA. ~D LOAD 6.0 KW( 8.1 Kl) 
EN6ItE 2.0 L(122. CID) L-4 BAG CART NO. 1 6ASCI..INE EM-784-F 
TR1191ISSION A4 DOO NO. 3 OIXJETER 33948. KM( 21094. MILES) 

CVS NO. 2 
BAROMETER 750.57 MM H6129.55 IN HGl DRY Bl.LB T01). 24.4 DEG C(76.0 DES Fl 
RELATIVE HUMIDITY 20. PCT ABS. HUMIDITY 3.8 SM/KS NOX HlJUDITY CORRECTION FACTOR •81 
BAG RESll.TS 

BAG NUMBER 1 2 
DESCRIPTION HOT TRA'iSIENT STABILIZED 

BLOWER DIF P MM. H20<IN. H20l 777.2 (30.6) 782. 3 (30. 8) 
BLOWER INLET P MM. H20 <IN. H20l 772.2 (30.4) 784.9 (30.9) 
BLOWER INLET TEMP. DEG. C<DEG. Fl 44. 4 (112. 0) 41. 7 (107. 0) 
BI..OlER REVtl.UTIONS 40551. 69566. 
TOT FLOW STD. CU. IETRES(SCFl 76.2 ( 2689. l 131. 1 ( 4629. l 
THC SAMPLE IETER/ffl:NjE/PPM 55.4/ 2/ 55. 8.4/ 2/ 8. 
THC BCK6RD METER/RANGE/PPM 6.8/ 2/ 7. 7. 71 2/ 8. 
CO SAMPLE METER/ffl:NjE/PPM 83.4/ 11/ 385. 32.8/ 13/ 30. 
CO BCK6RD METER/RANGE/PPM , 1/ 11/ o. .8/ 13/ 1. 
CO2 SAMPLE l'ETER/RANGE/PCT 8'5.81 11/ .8246 64.8/ 11/ .5456 
CO2 BCK6RD METER/RANGE/PCT 7. '51 11/ .0446 7.5/ 11/ .0446 
NOX SAMPLE METER/RANGE/PPM 22.5/ 2/ 22.'5 2.2/ 2/ 2.2 
NOX BCKGRD METER/RANGE/PPM .1/ 2/ .1 .Of 2/ .o 
DILUTION FACTOR 15.44 24.39 
THC CCN:ENTRATION PPM 49. 1. 
CO CONCENTRATION PPM 376. 29. 
CO2 CONCENTRATION PCT •7829 •'5028 
NOX CONCENTRATION PPM 22.4 2.2 
THC MASS GRAMS 2.1'5 .08 
CO MASS BRANS 33.32 4.39 
CO2 MASS GRAMS 1091. 7 1206.9 
NOX MASS 6Rf:flS 2.66 .4'5 

THC GRAMS/MI .60 .02 
CO GRAMS/MI 9.34 1.14 
CO2 GRAMS/MI 305.9 313.4 
NOX GRAMS/MI •75 .12 
FUEL ECONOMY IN MPG 27.'50 28.13 
RUN TIME SECONDS '50'5. 868. 
MEASURED DISTANCE MI 3.57 3. 8'5 
SCF, DRY .986 .989 

COMPOSITE RESULTS 2-BAG (3-BAGl 
TEST NUMBER 2 CARBON DIOXIDE G/MI 309.8 ( .0) 
BAROMETER MM H6 750.6 FlEL ECONC»IY 11)6 27.82 .00) 
HUMIDITY 6/KG 3.8 HYDROCARBONS (THC) G/MI .30 .00) 
TEMPERATURE DES C 24.4 CARBON MIHlXIDE 6/MI '5.08 .00) 

OXIDES OF NITROGEN SIMI .42 ( .00) 
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TEST NO. 1 RLN 1 VEHICLE NO. 2 TEST WEIGHT 1304. KG( 2875. LBS> 
VEHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 2/88 ACTUAL ROAD LOAD 6.0 KW! 8.1 HP) 
ENGINE 2.0 L(122. CID) L-4 BAG CART NO. 1 6ASOI..INE EM-784-F 
TRANSl'IISSION A4 DYNJ til. 3 ODIJIIETER 33981. KM( 21115. MILES! 

CVS NO. 2 
BAROMETER 752.35 191 HG(2'3.62 IN HG> DRY BULB TEMP. 21.7 DEG Cl71.0 DEG Fl 
RELATIVE HUMIDITY 27. PCT ABS. HUMIDITY 4.4 SM/KG NOX HUMIDITY CORRECTION FACTOR .83 
BAG RESULTS 

TEST CYCLE HFETl 

BLOWER DIF P MM. H20 !IN. H20l 789. 9 (31. 1) 
BLOWER HUT P MM. H20<IN. H20) 787.4 (31.0) 
BLOWER INLET TE)II). DEG. C!DEG. Fl 42. 2 (108. 0 l 
BLOWER REVOLUTIONS 61457. 
TOT FLOW STD. CU. NETRES!SCFl 116. 0 ! 4095. l 
THC SAMPLE METER/RANGE/PPM 8.3/ 2/ 8. 
rnc BCKGRD 11£TER/RAN6E/PPN 6.1/ 2/ 6. 
CO SAMPLE METER/RANGE/PPM 12.1/ 13/ 11. 
CO BCKGRD METER/RANGE/PPM 3.S/ 13/ 3. 
CO2 SA14PLE METER/RANGE/PCT S9.2/ 3/1.0469 
CO2 BCKGRD METER/RANGE/PCT 2.7/ 3/ .0440 
NOX SAMPLE METER/RANGE/PPM 4.1/ 2/ 4.1 
NOX BCKGRD METER/RANGE/PPN 1, 1/ 2/ 1.1 
DILUTION FACTOR 12.78 
THC CONCENTRATION PPM 3. 
CO CONCENTRATION PPM 8. 
CO2 CONCENTRATION PCT 1.0063 
NOX CONCENTRATION PPM 3.1 
THC MASS GRAMS .18 
CO MASS 6RAMS 1.03 
CO2 MASS GRAMS 2136.4 
NOX MASS GRAMS .S7 
RUN TIME SE!ltIDS 765. 

DFC, WET !DRY) .922 ( .914) 
SCF, WET <DRY l 1.000 ( .982) 
VOL (SDI) 116. 0 
SAM BI..R (SCMl .00 
MI (MEASURED) 10.31 

TEST NUMBER, 
BAROMETER, MM HG 752.3 
HUMIDITY, 6/KG 4.4 
TEMPERATURE, DEG C 21, 7 
CARBON DIOXIDE, 6/MI 207.2 
FUEL ECONOMY, MPS 42.8 

HYDROCARBONS, (THC) G/MI .02 
CARBON MONOXIDE, SIMI .10 
OXIDES OF NITRIEEN, 6/1111 .OS 
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~T NO, 2 .Rl.N 1 VEHia.E N0.2 TEST ~IGHT 1304. KG( 2875. LBS} 
' ,cHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 2/88 ACTUAL ROAD LOAD 6.0 KW( 8.1 HP> 

ENGINE 2.0 L(122. CID> L-4 BAG CART NO. 1 GASOLitE EM-784-F 
TRANSMISSION A4 DYNO NO. 3 ODOMETER 33997. KM( 21125. MILES> 

CVS NO. 2 
BAROMETER 752.8& MM H6(29,6't IN HG} DRY 811.B TEMP. 22.8 DEG C(73.0 DEG Fl 
RELATIVE HUMIDITY 23. PCT ABS. HUMIDITY 3.9 SM/KG NOX llllIDITY CORRECTION FACTOR .82 
BAG RESULTS 

TEST CYCLE HFET2 

BLOWER DIF P MM. H20(IN. H20} 789.9 !31.ll 
BLOWER INLET P MM, H20!IN. H20l 787.4 (31.0) 
BLOWER INLET T01'. DEG. C!DEG. Fl 43.3 (110.0) 
BLOWER REVOLUTIONS 61423. 
TOT FLOW STD. CU, METRES!SCF> 115. 7 ( 4087.} 
THC SAMPLE METER/RANGE/PPM 8.1/ 2/ 8. 
THC BCKGRD METER/RANGE/PPM 6.1/ 2/ 6. 
CO SAMPLE METER/RANGE/PPM 10.4/ 13/ 9. 
CO BCKGRD METER/RANGE/PPM 1. 9/ 13/ 2. 
CO2 SAMPLE METER/RANGE/PCT 58,3/ 3/1,0290 
CO2 BCKGRD METER/RANGE/PCT 2.5/ 3/ .0408 
NOX SAMPLE METER/RANGE/PPM 3.3/ 2/ 3,3 
NOX BCKGRD METER/RANGE/PPM .1/ 2/ .1 
DILUTION FACTOR 13.00 
THC CONCENTRATION PPM 2, 

{ CO CONCENTRATION PPM 7. 
\ CO2 CONCENTRATION PCT .9914 

NOX CONCENTRATION PPM 3.2 
THC MASS GRAMS .16 
CO MASS GRAMS 1.00 
CO2 MASS GRAMS 2100.9 

·Nox MASS GRAMS .58 
RUN TIME SECONDS 765. 

DFC, WET <DRY} •923 ( . 916) 
SCF, WET <DRY} 1.000 ( .983) 
VOL !SCMl 115. 7 
SAM BLR !SCM> .00 
MI !MEASURED> 10.31 

TEST NUMBER, 2 
BAROMETER, Ml'! HG 752.9 
HUMIDITY, G/KG 3.9 
TEMPERATURE, DEG C 22,8 
CARBON DIOXIDE, G/MI 203. 7 
FUEL ECONOMYI MPG 43.5 

HYDROCARBONS, (THC} G/MI .02 
CARBON MONOXIDE, G/MI .10 
OXIDES OF NITROGEN, G/MI .06 
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TEST NO. 3 ~ 1 VEHICLE NO. 2 TEST WEIGHT 1304. KG( 2875. LBS) 
VEHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 2/88 ACTUAL ROAD LOAD 6. 0 KW ( 8. 1 HP) 
ENGINE 2.0 L(122. CID) L-4 BAG CART NO. 1 6ASOLINE 01-784-F 
TRANSMISSION A4 DYNO NO. 3 OD<JIETER 34015. KM I 21136. l'IILESl 

CVS NO. 2 
BAROMETER 752.86 191 H6(29.64 IN HG) DRY BtlB TEJil). 23.3 DEG C(74.0 DEG Fl 
RELATIVE HUMIDITY 24. PCT ABS. HUMIDITY 4.2 6M/KG t«:IX HIJIIDITY CORRECTION FACTOR .82 
BAG RESULTS 

TEST CYCLE HFET3 

BLOWER DIF P MM. H....'~{l!IN. H2Dl 787.4 (31.0) 
BLOWER INLET P MM. H20<IN. H2Dl 787.4 rn.Ol 
BLOWER INLET TEMP. DEG. C(DEG. Fl 43. 3 (110. 0) 

BLOWER REVOLUTIONS 61429. 
TOT FLOW STD. aJ. METRES(SCfl 115. 8 ( 4088. ) 
THC SAMPLE METER/RANGE/PPM 7. 9/ 2/ 8. 
THC BCKGRD IIETER/RANGE/PPfll 6.4/ 2/ 6. 
CO SAMPLE METER/RANGE/PPM 12.11 13/ 11. 
CO BCKGRD METER/R/Nx/PPM 1. 7/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 58,9/ 3/1.0409 
CO2 BCKGRD METER/RANGE/PCT 2.9/ 3/ .0473 
NOX SAMPLE METER/RiNiE/PPM 3.6/ 2/ 3.6 
NOX BCKGRD METER/RANGE/PPM .11 2/ • 1 
DILUTION FACTOR 12.85 
THC CONCENTRATION PPM 2. 
CO CONCENTRATION PPM 9. 
CO2 CONCENTRATION PCT .9973 
NDX CONCENTRATION PPM 3.5 
THC MASS G~S .13 
CO MASS GRAMS 1.22 
CO2 MASS GRAMS 2113. 9 
NOX MASS GRAMS .54 
RUN TIME SECONDS 765. 

DFC, WET <DRY) •922 < • 915) 
SCF, WET !DRY) 1.000 ( .983) 
VOL (SCMl 115.8 
SAM BLR (SCMl .00 
MI !MEASURED) 10.33 

TEST NUMBER, 3 
BAROMETER, MM HG 752.9 
HUMIDITY, G/KG 4.2 
TEMPERATURE, DES C 23.3 
CARBON DIOXIDE, G/l'!I 204. 7 
FUEL ECONOMY, MPG 43.3 

HYDROCARBONS, (THC) G/MI .01 
CARBON MONOXIDE, 6/MI .12 
OXIDES OF NITRCEEN, 6/l'II .06 
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'T NO. 4 RUN 1 VEHICLE NO. 2 TEST WEIGHT 1304. KG( 2875. LBS) 
1 -~rHCLE MODEL 86 TOYOTA CAMRY DATE 12/ 2/88 ACTU/l. ROAD LOAD 6.0 KW< 8.1 HPl 

ENGINE 2.0 L!122. CID> L-4 Ml CART NO. 1 6AS(LltE EM-784-F 
TRANSMISSION AA DYNO NO. 3 ODOETER 34031. KM( 21146, MILES> 

CVS NO. 2 
BAROMETER 752.60 191 H6(29.63 IN 1-1,l DRY Bll.B TEMP. 23.3 DEG C(74.0 DE6 Fl 
RELATIVE HUMIDITY 21. PCT mlS. IUIIDITY 3.7 6"/K6 NOX HUMIDITY CORRECTION FOCTOR .81 
BAG RESll.TS 

TEST CYCLE HFET4 

BLOWER DIF P MM. H20!IN. H20l 787.4 (31.0) 
BLOWER INLET P MM. H20!IN. H20l 789.9 (31.1) 
BUJ.IER I~T TEMP. DEG. C!DEG. Fl 43.9 (111.0) 
BLOWER REVOLUTIONS 61427. 
TOT FLOW STD. CU. METRES!SCFl 115.6 ( 4081. l 
THC SAMPLE METER/RANGE/PPM 7.9/ 2/ 8. 
THC BCKGRD METER/RANGE/PPM 6,2/ 2/ 6. 
CO SAMPLE METER/RANGE/PPM 13. 71 13/ 12. 
CO BCKGRD METER/RANGE/PPM .6/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 59.6/ 3/1.0548 
CO2 BCKGRD METER/RANGE/PCT 3.2/ 3/ .0522 
NOX SAMPLE METER/RANGE/PPM 4.4/ 2/ 4.4 
NOX BCKGRD METER/RANGE/PPM .2/ 2/ .2 
DILUTION FACTOR 12.68 
THC CONCENTRATION PPM 2. 
CO CONCENTRATION PPM 11. 

( ,()2 CONCENTRATION PCT 1. 0068 
NOX CONCENTRATION PPM 4.2 
THC MASS GRAMS .15 
CO MASS GRAMS 1.53 
CO2 MASS GRAMS 2130.2 
NOX MASS GRAMS •76 
RUN TIME SECONDS 766. 

DFC, WET !DRY> •921 ( •915) 
SCF, WET !DRY) 1. 000 < • 984) 
VOL (SCl'll 115.6 
SAM BLR (SCMl .00 
MI (MEASURED! 10.30 

TEST NUMBER, 4 
BAROMETER, MM HG 752.6 
HUMIDITY, 6/KG 3. 7 
TEMPERATURE, DE6 C 23.3 
CARBON DIOXIDE, G/MI 206.8 
FUEL ECONOMY, MPG 42.8 

HYDROCARBONS, (THC) G/MI .01 
CARBON MONOXIDE, 6/MI .15 
OXIDES OF NITROGEN, G/MI .07 
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TEST NO. 1 ~ 1 VEHICLE rll. 2 TEST WEIGHT 1304. KG( 2875. LBS) 
VEHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 2/88 ACTUAL ROAD LOAD 6.0 KW( 8.1 H~. 
ENGINE 2.0 L!l22. CID) L-4 BAG CART NO. 1 GASOLINE 01-784-F 
TRANSMISSION A4 DVNO NO. 3 ODOMETER 34047. KM< 21156. MILES) 

CVS NO. 2 
BAROMETER 752.60 MM HGl29.63 IN HGl DRY Bll.B TEMP. 23.9 DEG C(75.0 DEG Fl 
RELATIVE HUMIDITY 22. PCT ABS. HUMIDITY 4.0 GM/KG NOX IUIIDITY CORRECTION FACTOR .82 
BAG RESULTS 

TEST CYCLE NYCCl 

BLOWER DIF P MM. H20<IN. H20l 774. 7 (30. 5) 
BLOWER INLET P MM. H20<IN. H20l 774.7 (30.5) 
BLOWER INLET ID!P. DEG. C(DEG. Fl 42. 8 (109. 0) 
BLOWER REVOLUTIONS 48292. 
TOT FLOW STD. OJ. METRES!SCFl 91.2 < 3222.) 
THC SAMPLE METER/RANGE/PPM 11. 7/ 2/ 12. 
THC BQ{GRD METER/RANx/PPM 6.1/ 2/ 6. 
CO SAMPLE METER/RANGE/PPM 59.0/ 13/ 56. 
CO BQ{GRD METER/R!IG/PPM • 1/ 13/ 0 • 
CO2 SAMPLE METER/RANGE/PCT 54.2/ 11/ •4279 
CO2 BCKGRD METER/RANx/PCT 6.9/ 11/ .0409 
NOX SAMPLE METER/RANGE/PPM 3.8/ 2/ 3.8 
NOX BCKGRD 1'4ETER/RANGE/PPM .1/ 2/ .1 
DILUTION FACTOR 30.83 
THC CONCENTRATIOO PPM 6. 
CO CONCENTRATION PPM 55. 
CO2 CIKENTRATION PCT .3884 
NOX CONCENTRATION PPM 3. 7 
THC MASS GRAMS •31 
CO ~SS GRAMS 5.86 
CO2 MASS GRAMS 648.8 
NOX MASS GRAMS .53 
RUN TIME SECONDS 600. 

DFC, WET <DRYl •968 ( •961) 
SCF I WET <DRY) 1. 000 ! . 989) 
VOL (SCMl 91.2 
SAN BLR <SCMJ •00 
MI !MEASURED> 1.23 

TEST NUMBER, 1 
BAROMETER, MM HG 752.6 
HUMIDITY, G/KG 4.0 
TEMPERATURE, DEG C 23.9 
CARBON DIOXIDE, G/MI 528.6 
FUEL ECONOMY I MPG 16.5 

HYDROCARBONS, (THC) G/MI .25 
CARBON MONOXIDE, G/MI 4. 77 
OXIDES OF NITRCXxN, G/MI .43 
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ST NO. 2 ~ 1 VEHICLE NO. 2 TEST .a::IlilT 1304. KG ( 2875, LBS> 
VEHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 2/88 ACTUAL ROAD LOAD 6,0 KW( 8.1 Ill} 

ENGINE 2.0 Ll122. CID> L-4 BAG CART NO. 1 GAS(LINE EM-784-F 
TRANSMISSION A4 DYNO NO. 3 ODOIETER 34049. KM( 21157. MILES> 

CVS NO. 2 
BAROMETER 752. 35 ttl HG (2'3, 62 IN HG> DRY Bl.LB TEMP. 23,9 DEG Cl75,0 DEG Fl 
RELATIVE HUMIDITY 22. PCT ABS. HI.JIIDITY 4.0 GM/KG NOX HJIIDITY CORRECTION FACTOR •82 
BAG RESlLTS 

TEST CYCLE NYCC2 

BLOWER DIF P MM. H20UN. H20} 774. 7 (30. 5} 
BLOWER INLET P MM. H201IN. H20} 774. 7 (30,5) 
BLOWER INLET TEMP. DEG. CIDEG. Fl 42. 8 1109. 0) 
BLOWER REVOLUTIONS 47999. 
TOT FLOW STD. CU. METRES(SCFl 90. 6 I 3200. > 

THC SAMPLE METER/RAN6E/PPM 12. 7 / 2/ 13. 
THC BCKGRD METER/RANGE/PPM 6.7/ 2/ 7. 
CO SAMPLE METER/RANGE/PPM 62,1/ 13/ 59. 
CO BCKGRD METER/~/PPM ,8/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 54.2/ 11/ .4279 
CO2 BCKGRD METER/RANGE/PCT 7.01 11/ .0415 
NOX SAft)LE METER/RANGE/PPM 4,4/ 2/ 4.4 
NOX BCKGRD METER/RANx/PPM .1/ 2/ .1 
DILUTION FACTOR 30.80 
THC CIKENTRATION PPM 6. 
CO CONCENTRATION PPM 58. 
CO2 CONCENTRATION PCT .3878 
NOX CONCENTRATION PPM 4.3 
THC MASS GRAMS .33 
CO MASS GRAMS 6,09 
CO2 MASS GRAMS 643.5 
NOX MASS GRAMS •61 
RUN Til'IE SECONDS 599. 

DFC, WET !DRY> ,968 I .961) 
SCF I WET !DRY) 1. 000 ( •989} 
VOL (SOil 90.6 
SAM BLR (SDI) .00 
MI (MEASURED) 1. 21 

TEST NUMBER, 2 
BARMTER, MM HG 752.3 
HlJIIIDITV, G/KG 4.0 
TEMPERATURE, DEG C 23.9 
CARBIJ<I DIOXIDE, G/MI 531.3 
FUEL ECONOMY I MPG 16.4 

HYDROCARBONS, !THC} G/MI .27 
CARBON MONOXIDE, G/Ml 5.03 
OXIDES OF NITROGEN, G/MI .50 

C-23 



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH 
NYCC3 - VEHICLE EMISSIONS RESIA.TS -

PROJECT 08-1816-001 

TEST NO. 3 RUN 1 VEHICLE N0.2 TEST WEIGHT 1304. KG( 2875. LBSl 
VEHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 2/88 ACTUAL ROAD LOAD 6. 0 KW ( 8. 1 HI-. 

ENGINE 2.0 L(122. CID> L-4 
TRANSMISSION A4 

BAG CART NO. 1 
DYNO NO. 3 

GASOLINE EM-784-F 
OOCfilETER 34051. KM< 21158. MILES) 

CVS NO. 2 
BAROMETER 752.09 MM H6(29.6l IN HGJ DRY Bl.LB TEMP. 24.4 DEG C(76.0 DEG Fl 
RELATIVE HUMIDITY 20. PCT ABS. HUMIDITY 3. 8 SM/KG NOX IDIIDITY CORRECTION FACTOR •81 

BAG RESULTS 
TEST CYCLE NYCC3 

BLOWER DIF P MM. H20UN. H20l 774.7 (30.5) 
BLOWER INLET P MM. H20(IN. H20l 774.7 130.5) 
BLOWER INLET TENP. DEG. CIDEG. Fl 42. 2 (108. 0) 
BLOWER REVOLUTIONS 48009. 
TOT FLOW STD. CU. METRES!SCF) 90. 7 ( 3203. l 
THC '11PLE METER/RANGE/PPM 15.3/ 2/ 15. 
THC f,CKrRD METER/RANGE/PPM 6.6/ 2/ 7. 
CO Sf.~, 'LE METER/RANGE/PPM 70.5/ 13/ 68. 
CO ECY.GRD METER/RANGE/PPM . 71 13/ 1. 
CO2 SAWLE METER/RANGE/PCT 55.0/ 11/ .4363 
CO2 BCkGRD METER/RANGE/PCT 7.1/ 11/ .0421 
NOX SAMPLE METER/RANGE/PPM 4.8/ 2/ 4.8 
NOX BCKGRD METER/RANGE/PPM .1/ 2/ • 1 
DILUTION FACTOR 30.14 
THC CONCENTRATION PPM 9. 
CO CONCENTRATION PPfll 67. 
CO2 CONCENTRATION PCT .3956 
NOX CONCENTRATION PPM 4. 7 
THC MASS GRAMS .47 
CO MASS GRAMS 7.05 
CO2 MASS GRAMS 657.1 
NOX MASS GRAMS .66 
RUN TIME SECONDS 599. 

DFC, WET !DRYl .967 ( .%1) 
SCF, WET !DRY l 1.000 ( •990) 
VOL (SCMl 90. 7 
SAM BLR (SCMl .00 
MI !MEASURED) 1.22 

TEST NUMBER, 3 
BAROMETER, MM HG 752.1 
HlJIIHDITY1 6/KG 3.8 
TEMPERATURE, DEG C 24.4 
CARBON DIOXIDE, G/MI 540.4 
FUEL ECONOMY, MPG 16.1 

HYDROCARBONS, (THC) 6/MI .38 
CARBON MONOXIDE, G/MI 5.80 
OXIDES OF NITROOEN, 6/MI .55 

C-24 
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SOUlllEST RESEARCH INSTITUTE - DEPARllENT IF EMISSIONS RESEARCH 
NYCC4 - VEHICLE EMISSICHi RESll.TS -

PROJECT 08-1816-001 

ST NO. 4 1M 1 VEHICLE NO. 2 TEST !,EIGHT 1304. KG( 2875. LBSl 
VEHICLE MODEL 86 TOYOTA CAMRY llATE 12/ 2/88 ACTIA. ROOD LOAD 6. 0 KW( 8.1 IP) 
ENGil'E 2.0 L!122. CID) L-4 ~ CART t«J. 1 GASCl.ltE EM-784-F 
TRANSMISSION A4 DOO NO. 3 OIXJ£TER 34052, KM( 21159. MILES) 

CVS t«l. 2 
BAROMETER 751. 84 MM HG (29. 60 IN Iii) DRY Bll.B IDI>. 25.0 DEG cm.o DES Fl 
RELATIVE HIJIIDITY 21. PCT ABS. IUIIDITY 4,1 6"/KG NOX IUIIDITY CORRECTION FACTOR •82 
BA6 RESll.TS 

TEST CYCLE NYCC4 

BLOWER DIF P MIi. H20UN. H20l 774. 7 (30.5) 
BLOWER INLET P MIi. H20UN. H20l 774. 7 130. 5) 
BLOWER lit.ET TEMP, DEG. CIDEG. Fl 42.2 1108.0) 
BLOWER REVOLUTIONS 48043. 
TOT FUl,i STD. CU. METRESISCFl 90. 7 I 3204. l 
THC SAMPLE METER/RANGE/PPM 14. 0/ 2/ 14. 
THC BCKSRD IETER/mN,E/PPM 6.6/ 2/ 7. 
CO SAIIR..E METER/RANGE/PPM 62. 0/ 13/ 59. 
CO BCKSRD METER/RAN6E/PPPI .6/ 13/ 1. 
CO2 SAMPLE METER/RANGE/PCT 54.5/ 11/ .4311 
CO2 BCKGRD 11£TER/RAN6E/PCT 7.01 11/ .0415 
NOX SAMPLE METER/RAN:iE/PPM 4.9/ 2/ 4.9 
NOX BCKGRD METER/RANGE/PPM . 1/ 2/ .1 
DILUTION FACTOR 30.57 
THC cotaNTRATION PPM 8. 
CO CONCENTRATION PPM 58.( 
CO2 COCENTRATION PCT .3909 
NOX CONCENTRATION PPM 4.8 
THC MASS GRAMS .40 
CO MASS GRAMS 6.11 
CO2 MASS GRAMS 649.5 
NOX MASS GRAMS .69 
RUN TIME SECONDS 599. 

DFC, WET !DRY> .967 I •961) 
SCFI WET !DRY) 1.000 I .989) 
VOL !SOil 90. 7 
SAM BLR ISCMl .oo 
MI !MEASURED> 1.20 

TEST NUMBER, 4 
BAROMETER, MM HG 751.8 
HI.JUD ITV, G/KG 4.1 
TEMPERATURE, DEG C 25.0 
CARBON DIOXIDE, 6/MI 540.9 
FUEL ECONOMY I MPG 16.1 

HYDROCARBONS, !THC) 6/MI .33 
CARBON MONOXIDE, 6/Ml 5.09 
OXIDES OF NITR!Xx:N, 6/MI .57 

C-25 
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APPENDIX D 

COLD-START UDDS, HOT-ST ART UDDS, AND FfP TEST RESULTS OF
( UNREGULATED EMISSIONS FROM SCREENING TESTS ON A FORD TAURUS 



L -

TABLE D-1. COLD-START UDDS, HOT-sTART UDDS, AND FTP TFS!' RESULTS OF UNREGULATED EMISSIONS 
FROM SCREENING TESTS ON A FORD TAURUS 

t:I 
I 

N) 

Hydrocarbons 

Benzene 
1,3 Butadiene 
Toluene 
Xylenes 
Styrene 

Chlorinated 
J:!Xdrocarbons 

Methyl chloroform 
Methylene chloride 

Sampling 
Media 

c;-:rb 
Bag 
C/T 
C/T 
C/T 

C/T 
C/T 

First Screening Test 
Cold- Hot- Compos-
Start Start ite 

21 6 12 
1.5 0.1 0.7 
30 10 19 
31 8 18 

Nod ND ND 

Trace Trace Trace 
1.2 0.8 1.0 

Emission Rate 1 mg/mi 
Second Screening Test Third Screening Test!!: 

Cold- Hot- Compos- Cold- Hot- Compos-
Start Start ite Start Start ite 

23 6 13 14 3 8 
C1.9 ND 0.8 C C 

38 10 22 24 4 13 
41 8 22 90 15 47 
2.0 Tracee 1.0 0.7 ND 0.3 

0.8 0.4 0.6 Trace ND Trace 
0.6 Trace 0.4 Trace 0.5 0.4 

Raw Exhaust Test 
Cold- Hot- Compos-
Start Start ite 

C C C 
C C C 
C C C 

C C C 
0.9 0.2 0.5 

Trace Trace Trace 
ND ND ND 

a Background corrected. 
bc/T - Carbosieve/Tenax Trap. 
CNot sampled in screening tests. 
dND - Not detected. Less than the detection limit. 
eTrace - Detected but not quantifiable above the detection limit. 



APPENDIX E 

( COLD-START UDDS, HOT-START UDDS, AND FrP TEST RESULTS OF 
UNREGULATED EMISSIONS FROM SCREENING TESTS ON A TOYOTA CAMRY 



TABLE E-1. COLD-START ODDS, HOT-BTART ODDS, AND FTP TEST RESULTS OF UNREGULATED EMISSIONS 
FROM SCREENING TESTS ON A TOYOTA CAMRY 

Emission Ratei mg/mi 
First Screening Test Second Screening Test Third Screening Testa Raw Exhaust Test 

Sampling Cold- Hot- Compos- Cold- Hot- Compos- Cold- Hot- Compos- Cold- Hot- Compos-
Media Start Start ite Start Start ite Start Start ite Start Start ite 

Hydrocarbons 

C C C 
1,3 Butadiene Bag 1.9 NDd 0.8 2 ND 0.9 C C C C C C 
Toluene C/T 65 4 30 24 2 12 33 0.5 14 

Benzene c;rb 26 1 12 10 1 5 10 1 5 

C C C 

Xylenes C/T 70 1 31 31 1 14 80 3 36 C C C 

Styrene C/T ND ND ND 1.6 ND 0.7 0.7 ND 0.3 ND 0.05 0.03 

Chlorinated 
Hydrocarbons 

trj 
I Methyl chloroform C/T e e e Tracef Trace Trace ND ND ND 0.02 0.004 0.01NI 

Methylene chloride C/T e e e Trace ND Trace Trace Trace Trace ND 0.02 0.01 

aBackground corrected. 
bc/T - Carbosieve/Tenax Trap. 
CNot sampled in screening tests. 
dND - Not detected. Less than the detection limit. 
eunexplained high levels of methylene chloride and methyl chloroform - possible artifact. 
fTrace - Detected but not quantifiable above the detection limit. 



APPENDIX F 

COLD-START UDDS, HOT-START UDDS, AND FTP TRACE METAL AND OTHER 
( ELEMENTAL EMISSIONS FROM THE FIRST SCREENING TESTS OF A FORD TAURUS 

AND A TOYOTA CAMRY 



TABLE F-1. COLD-START UDDS, HOT-START UDDS, AND FTP TRACE METAL AND 
OTHER ELEMENTAL EMISSIONS FROM THE FIRST SCREENING TESTS OF A 

FORD TAURUS AND A TOYOTA CAMRY 

Ford Taurus Metal and Toyota Camry Metal and 
Elemental Emissions2 µg/mi Elemental Emissions2 µg/mi Composite 
Cold- Hot- Cold- Hot- Detection 
Start Start FTPa Start Start FTPa Limit2 µg/mi 

Sodiumb 116 
Magnesium 74 19 43 6 4 5 3 
Aluminum 146 37 84 27 10 18 4 
Silicon 51 11 28 18 11 14 8 
Phosphorus 176 37 97 13 4 8 2 
Sulfur 322 79 180 60 41 49 4 
Chlorine 199 20 97 13 NOC 6 5 
Potassium 12 5 8 ND ND ND 4 
Calcium 160 42 94 75 49 60 5 
Titanium ND ND ND ND ND ND 7 
Vanadium ND ND ND ND ND ND 33 
Chromium 206 285 250 168 289 240 68 
Manganese 79 ND 34 ND ND ND 55 
Iron 3120 1050 1900 1350 727 990 49 
Cobalt ND 74 42 ND ND ND 46 
Nickel 102 60 78 ND ND ND 46 
Copper 230 176 200 117 143 130 54 
Zinc 239 ND 100 79 ND 34 56 
Arsenic 96 ND 41 ND ND ND 82 
Selenium ND ND ND ND ND ND 99 
Bromine ND ND ND ND ND ND 106 
Strontium 278 ND 120 397 220 300 209 
Molybdenum ND ND ND ND ND ND 1206 
Cadmium ND ND ND ND ND ND 3 
Tin ND 53 30 ND ND ND 30 
Antimony ND ND ND ND ND ND 14 
Cesium ND ND ND ND ND ND 20 
Barium ND ND ND ND ND ND 22 
Platinum ND ND ND ND ND ND 198 
Mercury ND ND ND ND ND ND 215 
Lead ND ND ND ND ND ND 394 

8 Composite elemental emissions = 0.43 x cold-start + 0.57 x hot-start emissions. 
bsuspected occurrence of uncorrectable systematic biases. 
CND - Not detected, less than the detection limit. 

F-2 



APPENDIX G 

TRACE METALS AND OTHER ELEMENTS FROM THE SECOND SET OF 
( SCREENING TESTS OF A FORD TAURUS AND A TOYOTA CAMRY OPERATED 

OVER A COLD-START, THREE HOT-STARTS, AND A FORCED-COOLED-START UDDS 



TABLEG-1. TRACE METALS AND OTHER ELEMENTS FROM THE SECOND SET 
OF SCREENING T~TS OF A FORD TAURUS AND A TOYOTA CAMRY 

OPERATED OVER A COLD-START, THREE HOT-STARTS, AND 
A FORCED-COOLED-START UDDS 

Com12osite FTP Emissions2 µ g/mi 
1987 Ford 1986 Toyota Detection 

Taurus Camr;y Limit2 l;!:g/mi 

Sodiuma 21 
Magnesium 15 2-- 0.5 
Aluminum 61 36 0.8 
Silicon 15 17 1.4 
Phosphorus 26 5 0.3 
Sulfur 99 37 0.7 
Chlorine 31 12 0.9 
Potassium 6 3 0.7 
Calcium 49 37 0.9 
Titanium NDb 2 1.2 
Vanadium ND ND 5.7 
Chromium 22 28 11 
Manganese 13 14 8.5 
Iron 1600 1100 8.8 
Cobalt ND ND 8.1 
Nickle 12 ND 8.1 
Copper 39 35 9.4 
Zinc 36 ND 9.9 
Arsenic ND ND 14 
Selenium ND ND 18 
Bromine ND 19 19 
Strontium 69 63 36 
Molybdenum ND ND 211 
Cadmium ND ND 0.5 
Tin ND ND 5.3 
Antimony ND ND 2.5 
Cesium ND ND 3.5 
Barium ND ND 3.8 
Platinum ND ND 35 
Mercury ND ND 38 
Lead 90 ND 69 

asuspected occurrence of uncorrectable systematic biases. 
bND - Not detected. Less than the detection limit. 

G-2 



APPENDIX H 

MINIMUM DETECTION LIMITS FOR SCREENING TESTS CONDUCTED OVER
( AN UDDS, A 5 X UDDS FTP, OR A RAW EXHAUST UDDS 



TABLE H-1. MINIMUM DETECTION LIMITS FOR SCREENING TESTS CONDUCTED 
OVER A UDDS, A 5 x ODDS, AND A RAW EXHAUST ODDS 

Minimum Detection Limit 
mg/mi µg/mi 

ComQOUnd UDDS 5 x UDDS Raw Exhaust UDDS 

a bAcrolein 0.1 

Halogenated Hydrocarbons 
Allyl chloride 0.7 17a 
Benzyl chloride 0.8 0.2 2 
Carbon tetrachloride 0.2 a 3 
Chlorobenzene 0.2 a 3 

1, 3-Dichlorobenzene 0.8 0.2 2 
1,4-Dichlorobenzene 0.8 0.2 2 
1,2-Dichlorobenzene 0.8 0.2 2 

Chloroform 0.2 a 3 
Chlorophenols 0.8 0.2 2 

Dichlorophenols 0.8 0.2 2 
Trichlorophenols 0.8-4 0.2-1 2-10 
Tetrachlorophenols 2-4 0.4-1 4-10 
Pentachlorophenol 4 1 10 

Chloroprene 0.7 a 17 
Ethylene dibromide 0.2 a 3 
Ethylene dichloride 0.2 a 3 
Hexachlorobenzene 0.8 0.2 37 
Methyl bromide 0.2 a 3 
Methyl chloroform 0.2 a 3 
Methylene chloride 0.3 a 7 
Perchloroethylene 0.2 a 3 
Polychlorinated biphenyls 0.8-3.8 0.2-0.8 37-185 

Monochlorobiphenyls 0.8 0.2 2 
Dichlorobiphenyls 0.8 0.2 2 
Trichlorobiphenyls 2 0.4 4 
Tetrachlorobiphenyls 2 0.4 4 
Pentachlorobiphenyls 2 0.6 6 
Hexachlorobiphenyls 2 0.6 6 
Octachlorobiphenyls 3 0.8 8 
Nonachlorobiphenyls 3 0.8 8 
Decachlorobiphenyls 4 1 10 

Trichloroethylene 0.2 a 3 
Vinyl chloride 0.3 a 7 
Vinylidene chloride 0.2 a 3 

Hydrocarbons 
Benzene 0.2 a 3 
1,3-butadiene 0.5 a b 
Styrene 0.2 a 3 
Toluene 0.2 a 3 
Xylenes 0.2 a 3 

H-2 



TABLE H-1 (CONT'D). MINIMUM DETECTION LIMITS FOR SCREENING TESTS CONDUCTED 
OVER A UDDS, A 5 x UDDS, AND A RAW EXHAUST UDDS 

Minimum Detection Limit 
mg7mi µg7mi 

Compound UDDS 5 x UDDS Raw Exhaust UDDS 

Metals and Other Elements 
Lead, 
Strontium, 0.2-1.2 0.04-0.2 b 
Molybdenum 

bAll Other Metals 0.002-0.2 0.003-0.04 

Nitrogen Compounds 
Acrylonitrile 0.7 a 17 

Nitrobenzene 0.8 0.2 37 

Nitrosamines 
aN-nitrosodimethylamine 0.003 b 
aN -ni trosodiethylamine 0.004 b 
aN-ni trosodipropylamine 0.004 b 
aN-ni trosodibutylamine 0.006 b 
aN-ni trosopiperidine 0.004 b 

( N-ni trosopyrrolidine 0.004 a b 
n-Nitrosomorpholine 0.004 a b 

Oxygenates 
1,4-Dioxane 0.7 a 17 
di-{2-Ethylhexylphthalate) 0.8 0.2 37 
Ethylene oxide 0.7 a 17 
Maleic anhydride 1.5 0.3 74 
Propylene oxide 0.7 a 17 
Phenol 0.1 a b 
Cresols 0.1 a b 

RadionuclidesC 
alpha 0.1 0.1 b 
beta 4 3 b 
gamma 20 12 b 

~lmpinger, bag, Tenax/Carbosieve, and Thermosorb/N traps not sampled on 5 x UDDS. 
Not sampled in raw exhaust tests. 

CMeasured in nanocuries/mi. 

H-3 
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APPENDIX I 

MINIMUM DETECTION LIMITS FOR FINAL EMISSIONS TESTS, MG/MI 



TABLE I-1. MINIMUM DETECTION LIMITS FOR FINAL EMISSIONS TESTS, MG/MI 

Aldehydes and Ketones 
Fonnaldehyde 
Acetaldehyde 
Acrolein 
Propionaldehyde 
Acetone 
Crotonaldehyde 
Isobutyraldehyde/ 

Meth ylethylketone 
Benzaldehyde 
Hexanaldehyde 

-I Halogenated Hydrocarbons 
~ Chloro benzene 

Chloroform 
Ethylene dibrornide 
Methyl bromide 
Methyl chloroform 
Methylene chloride 
Pentachlorophenol 

Hydrocarbons 
Benzene 
1,3-Butadiene 
Propylene oxide 
Styrene 
Toluene 
Xylenes 

2-Bag 
UDDS 
FfP 

FfP 
4-Bag Cold 
UDDS + 

5x2-Bag 6-Bag Hot 
UDDS UDDSa HFET 

HFET 
2xHFET 4xHFET NYCC 

NYCC 
2xNYCC 4xNYCC 

0.04 0.03 0.1 

0.02 0.01 0.08 
0.01 <0.01 0.02 
0.01 <0.01 0.04 
0.02 0.01 0.08 
0.01 <0.01 0.02 
0.02 0.01 0.06 

0.03 0.3 2.3 

0.1 0.04 0.4 
0.5 0.2 1.3 
0.6 0.2 2 
0.1 0.04 0.4 
0.1 0.04 0.4 
0.1 0.04 0.4 



,...--..... 

TABLE 1-1 (CONT'D). MINIMUM DETECTION LIMITS FOR FINAL EMISSIONS TESTS, MG/MI 

FIP 
4-Bag Cold 

2-Bag UDDS+ 
UDDS 5x2-Bag 6-Bag Hot HFET NYCC 
FIP UDDS UDDSa HFET 2xHFET 4xHFE_I NYCC 2xNYCC 4xNYCC 

Nitrosamines 
N-nitrosodimethylamine 0.003 0.0005 0.004 
N-nitrosodiethylamine 0.004 0.0008 0.007 
N-nitrosodipropylamine 0.004 0.0008 0.007 
N-nitrosodibutylamine 0.006 0.001 0.009 
N-nitrosopiperidine 0.004 0.0008 0.007 
N-nitrosopyrrolidine 0.004 0.0008 0.007 
N-nitrosomorpholine 0.004 0.0008 0.007 

Phenols 0.06 0.05 0.4 
Phenol 
Salicylaldehyde 

'i' m- and p-Cresol 
~ p-Ethylphenol, 

2-Jsopropylphenol, 
2,3-Xylenol, 2-5-Xylenol, 
and 2,4,6-Trimethylphenol 
2-n-Propylphenol 
2,3,5-Trimethylphenol 
2,3,5,6-Tetramethylphenol 

aweighted for 2-UDDS and 3-UDDS segments. 



APPENDIX J 

COLD-START AND HOT-START UDDS, AND FTP BENZENE, TOLUENE, XYLENES, 
( AND STYRENE EMISSIONS FROM A FORD TAURUS AND A TOYOTA CAMRY 



TABLEJ-1. COLD-START AND HOT-START ODDS, AND FTP BENZENE, TOLUENE, 
XYLENES, AND STYRENE EMISSIONS FROM A FORD TAURUS AND A TOYOTA CAMRY 

Ford Taurus Emissions2 mg/mi 
First Sam121e DuQlicate Sam12le 

Cold- Hoh Cold- Hot-
Start Start-- FTP Start -- Start -- FTP 

Benzene 40 12 24 27 13 19 
Toluene 58 16 34 37 16 25 
Xylenes 50 12 28 28 12 19 
Styrene NDa ND ND ND ND ND 

To~ota Camr~ Emissions2 mg/mi 
First Sam121e 

Cold-
Start 

Hot-
Start FTP 

Benzene 
Toluene 
Xylenes 
Styrene 

32 
40 
45 
2.6 

0.7 
1.8 
2 

ND 

14 
18 
21 
1.1 

aND - Not detected. Less than the detection limit. 
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APPENDIX K 

ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF 1,3-BUTADIENE 
( FOR A FORD TAURUS 



TABLE K-1. ELAPSED TIME BETWEEN SAMPIJNG AND ANALYSIS OF 
1,3-BUTADIBNE FOR A FORD TAURUS 

ElaQsed Timez min. 
Bag FTP Test 

ElaQsed Timez min 
HFET NYCC -- --

Cold-Start 1 
2 

24 
62 

1 
2 

_a 

_a 

_a 

_a 

Hot-Start 3 
4 

193 
b 

3 
4 

_b 

_b 

_b 

__b 

Hot-Start 5 
6 

b 
b 

Hot-Start 7 
8 

b 
b 

Forced-Cooled-
StartC 9 

10 
18 
53 

aElapsed time inadvertently not measured. 
b1,3-Butadiene not analyzed. 
CForced-cooled-start - engine cooled with fans to an 
oil temperature of 80-84° F. 
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APPENDIX L 

ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF 1,3-BUTADIENE 
FOR A TOYOTA CAMRY 



TABLE L-1. ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF 
1,3-BUTADIENE FOR A TOYOTA CAMRY 

Elaesed Time2 min. 
Bag FTP Test 

Elaesed Time2 min 
HFET NYCC--

Cold-Start 1 
2 

64 
101 

1 
2 

19 
34 

17 
36 

Hot-Start 3 
4 

59 
a 

3 
4 

a 
a 

a 
a 

Hot-Start 5 
6 

a 
a 

Hot-Start 7 
8 

a 
a 

Forced Coole
Startb 

d-
9 

10 
29 
64 

a1,3-Butadiene not analyzed. 
bForced-cooled-start - engine cooled with fans to an oil 
temperature of 80-84° F. 

L-2 



APPENDIX M 

1,3-BUTADIENE EMISSIONS RESULTS FROM A FORD TAURUS AND A TOYOTA CAMRY( 



TABLE M-1. 1,3-BUTADIENE EMISSION RF.SULTS FOR EACH FTP SEGMENT ON A FORD TAURUS 

Emissions2 mg/mi exce12t as noted 
Cold-Start Hot-Start 

Bag 1 Bag 2 Bag 3 
Test 1 Test 2 Avg. 

840 
3.83 

905 
3.81 
0.4 

0.46 0.43 

Test 1 Test 2 Avg. Test 1 Test2 ~ 

Total Hydrocarbons 970 60 60 60 300 360 330 
1,3-Butadiene 3. 79 NDa ND ND Traceb Trace Trace 
1,3-Butadiene Detection Limit 0.6 0.4 
1,3-Butadiene as a Percent of 

Total Hydrocarbons 0.39 0 0 0 0 0 0 

is 
I 

Bag 1 Bag 2 
1:-:i Forced Forced 

Cool Cool 

Total Hydrocarbons 780 60 
1,3-Butadiene 3.09 ND 
1,3-Butadiene Detection Limit 0.4 0.4 
1,3-Butadiene as a Percent of 

Total Hydrocarbons 0.40 0 

aND - None detected. Less than the detection limit. 
bTrace - Detected but not quantifiable above the detection limit. 

Emissions, mg/mi, 
exce.12.t as noted 



-~...., __,.--c-----., 

TABLE M-2. 1,3-BUTADIBNE EMISSION RF.SULTS FOR EACH FTP SEGMENT ON A TOYOTA CAMRY 

Emissions2 mg/mi exceet as noted 
Cold-Start Hot-Start 

Test 1 
Bag 1 
Test 2 Avg. Test 1 

Bag 2 
Test 2 Avg. Test 1 

Bag 3 
Test2 ~ 

Total Hydrocarbons 
1,3-Butadiene 
1,3-Butadiene Detection Limit 
1,3-Butadiene as a Percent of 

Total Hydrocarbons 

830 
4.75 

0.57 

800 
4.18 

0.52 

815 
4.47 
0.4 

0.55 

10 
Noa 

0 

20 
ND 

0 

15 
ND 
0.6 

0 

60 
ND 

0 

50 
ND 

0 

55 
ND 
0.4 

0 

is: 
I 

c..:i 

Emissions, mg/mi, 
exce.12.t as noted 

Bag 1 Bag 2 
Forced Forced 

Cool Cool 

Total Hydrocarbons 
1,3-Butadiene 
1,3-Butadiene Detection Limit 
1,3-Butadiene as a Percent of 

Total Hydrocarbons 

600 
3.84 
0.4 

0.64 

20 
ND 
0.4 

0 

aND - None detected. Less than the detection limit. 



APPENDIX N 

COLD-START UDDS, HOT -START UDDS, FfP, HFET, AND NYCC C4___ COMPOUNDS AND 
TOTAL HYDROCARBON EMISSIONS FROM THE FINAL EMISSIONS TESTS OF( A FORD TAURUS 

( 



TABLE N-1. COLD-START UDDS, HOT--8TART UDDS, FTP, HFET, AND NYCC C4 COMPOUNDS 
AND TOTAL HYDROCARBON EMISSIONS FROM THE FINAL EMISSIONS 

TESTS OF A FORD TAURUS 

C4 and Total Hy:drocarbon Emissonsz mg/mi 
Cold-Start Hot-Start Average 

Test 1 Test 2 Avg. Test 1 Test 2 Avg. FTP 

Total Hydrocarbons 501 437 469 173 200 187 310 
1,3 Butadiene 1.82 1.84 1.83 Noa ND ND 0. 78 
Butane 7.50 6.85 7.18 5.62 5.80 5.71 6.35 
Isobutane 2.84 1.86 2.35 2.30 1.80 2.05 2.15 
1-Butene 2.00 1.93 1.97 0.94 1.37 1.16 1.50 
Isobutylene 2.42 2.15 2.29 0.64 0.90 0.77 1.40 
cis-2-Butene 0.83 0.71 0.77 0.71 0.96 0.84 0.81 
trans-2-Butene 1.06 0.96 1.01 0.54 0. 73 0.64 0.80 

C4 and Total Hy:drocarbon Emissonsz mg/mi 
HFET NYCC 

Test 1 Test 2 Avg. Test 1 Test 2 Avg. 

Total Hydrocarbons 60 70 65 1060 1070 1065 
1,3 Butadiene Traceb Trace Trace Trace Trace Trace 
Butane 1.4 3.6 2.5 56.5 47.6 52.1 
Isobutane 0.68 0.96 0.82 24.3 18.7 21.5 
1-Butene 0.26 0.26 0.26 3.2 7.7 5.5 
Isobutylene 0.20 0.20 0.20 4.9 5.4 5.2 
cis-2-Butene Trace Trace Trace 2.2 6.3 4.3 
trans-2-Butene Trace Trace Trace 2.7 3.2 3.0 

aND - None detected. Less than the detection limit. 
bTrace - Detected but not quantifiable above the detection limit. 
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APPENDIX 0 

COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC c4 COMPOUNDS AND 
TOTAL HYDROCARBON EMISSIONS FROM THE FINAL EMISSIONS TESTS OF

( A TOYOTA CAMRY 



TABLE 0-1. COLD-START ODDS, HOT-START UDDS, FTP, HFET, AND NYCC C4 COMPOUNDS 
AND TOTAL HYDROCARBON EMISSIONS FROM THE FINAL EMISSIONS 

TF.STS OF A TOYOTA CAMRY 

C4 and Total H;ydrocarbon Emissonsz mg/mi 

Test 1 
Cold-Start 

Test 2 Avg. Test 1 
Hot-Start 

Test 2 Avg. 
Average 

FTP 

Total Hydrocarbons 401 
1,3 Butadiene 2.28 
Butane 4.39 
Isobutane 1.75 
1-Butene 2.83 
Isobutylene 2.12 
cis-2-Butene 1.54 
trans-2-Butene 1.07 

396 
2.01 
4.92 
1.48 
2.15 
1.79 
0.84 
0.84 

399 
2.15 
4.66 
1.62 
2.49 
1.96 
1.19 
0.96 

33 
Noa 
0.12 
0.34 
ND 
ND 
ND 
ND 

29 
ND 
o.72 
0.12 
ND 
ND 
ND 
ND 

31 
ND 
0.41 
0.23 
ND 
ND 
ND 
ND 

190 
0.93 
2.25 
0.83 
1.06 
0.84 
0.51 
0.42 

Test 1 

C4 and Total H;ydrocarbon Emissons
HFET NYCC 
Test 2 Avg. Test 1 Test 2 

z mg/mi 

Avg. 

Total Hydrocarbons 20 
1,3 Butadiene ND 
Butane 0.28 
Isobutane ND 
1-Butene ND 
Isobutylene ND 
cis-2-Butene ND 
trans-2-Butene ND 

20 
ND 
0.28 
ND 
ND 

Trace 
Trace 

ND 

20 
ND 
0.28 
ND 
ND 
ND 
ND 
ND 

250 
ND 
5.9 
4.1 

Traceb 
Trace 
Trace 
Trace 

270 
ND 
5.4 
2.7 

0.90 
1.3 
ND 
ND 

260 
ND 
5.7 
3.4 

0.45 
0.65 
ND 
ND 

aND - None Detected. Less than the detection limit. 
bTrace - Detected but not quantifiable above the detection limit. 
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APPENDIX P 

HALOGENATED HYDROCARBON EMISSIONS FROM A FORD TAURUS AND A 
TOYOTA CAMRY OPERATED OVER THE FTP( 



TABLE P-1. HALOGENATED HYDROCARBON EMISSIONS FROM A FORD TAURUS 
AND A TOYOTA CAMRY OPERATED OVER THE FTP 

Emissionsz mg/mi 
Cold- Hot-

Vehicle Compound Start -- Start-- FTP 

Ford Taurus Chloroform ND8 0.16 0.09 

Toyota Camry Methyl chloroform 0.13 ND 0.06 

aND - None detected. Less than the detection limit. 
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APPENDIX Q 

FINAL EMISSIONS TEST RESULTS OF ALDEHYDES AND KETONES FROM 
COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC TESTS( 

ON A FORD TAURUS AND A TOYOTA CAMRY 



TABLE Q-1. FINAL EMISSIONS TF.ST RF.SULTS OF ALDEHYDES AND KETONES 
FROM COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC TESTS 

ON A FORD TAURUS AND A TOYOTA CAMRY 

Ford Taurus 
Emission Ratez mg/mi 

Cold- Hot-

Aldehydes and 
Ketones 

Formaldehyde 
Acetaldehyde 
Acrolein 
Acetone 
Propionaldehyde 
Crotonaldehyde 
Isobutyraldehyde/ 

methylethylketone 
Benzaldehyde 
Hexanaldehyde 

Start 

3.72 
2.02 
0.93 
0.46 
0.33 
0.45 

0.29 
ND 
ND 

Start 

0.87 
0.37 
NDb 
ND 
ND 
ND 

ND 
ND 
ND 

FTPa 

2.10 
1.08 
0.40 
0.20 
0.14 
0.19 

0.12 
ND 
ND 

HFET NYCC 

0.42 
0.27 
ND 
ND 
0.03 
ND 

1.50 
1.84 
0.11 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
0.55 
ND 

acomposite - 0.4·3 x cold-start emissions + 0.57 x hot-start emissions. 
bND - None detected. Less than the detection limit. 

Toyota Camry 
Emission Ratez mg/mi 

Cold- Hot-
Start Start FTPa HFET NYCC 

Aldehydes and 
Ketones 

Formaldehyde 2.70 0.07 1.20 Traceb 0.44 
Acetaldehyde 1.63 0.07 0.74 Trace 0.33 
Acrolein 0.60 NDC 0.26 ND ND 
Acetone ND ND ND ND ND 
Propionaldehyde 0.40 ND 0.17 ND ND 
Crotonaldehyde 0.16 ND 0.07 ND ND 
Isobutyraldehyde/ 

methylethylketone 0.16 ND 0.07 ND ND 
Benzaldehyde 0.75 ND 0.32 ND ND 
Hexanaldehyde ND ND ND ND ND 

acomposite - 0.43 x cold-start emissions + 0.57 x hot-start emissions. 
bTrace - Detected but not quantifiable above the detection limit. 
CND - None detected. Less than the detection limit. 
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APPENDIX R 

FTP TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM THE 
FINAL EMISSIONS TESTS OF A FORD TAURUS AND TOYOTA CAMRY 



TABLE R-1. FTP TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM THE 
FINAL EMISSIONS TESTS OF A FORD TAURUS AND A TOYOTA CAMRY 

Metal and Elemental Emissions2 µg/mi 
Ford Taurus To~ota Camr~ 

Final Emissions Final Emissions 
Final Test Test Detection 

Emissions Test Filter No. 1 Filter No. 2 Limit2 µg/mi 

Sodium NDa ND ND 21 
Magnesium 9 Traceb 3 0.7 
Aluminum 37 16 19 0.9 
Silicon 21 16 13 1.8 
Phosphorus 13 3 3 0.7 
Sulfur 49 13 13 1.7 
Chlorine 14 4 5 0.7 
Potassium 4 3 4 0.5 
Calcium 49 25 32 1.0 
Titanium Trace ND Trace 1.3 
Vanadium ND ND ND 6.1 
Chromium Trace 38 Trace 13 
Manganese ND ND ND 9.4 
Iron 9 270 300 8.7 
Cobalt ND ND ND 8.2 
Nickel ND ND ND 8.3 
Copper ND ND ND 9.1 
Zinc ND ND ND 9.9 
Arsenic ND ND ND 14 
Selenium ND ND ND 17 
Bromine ND ND ND 26 
Strontium ND ND ND 78 
Molybdenum ND ND ND 228 
Cadmium ND ND ND 0.9 
Tin ND ND ND 5.7 
Antimony ND ND ND 2.6 
Cesium ND ND ND 3.7 
Barium ND ND ND 4.0 
Platinum ND ND ND 35 
Mercury ND ND ND 37 
Lead ND ND ND 117 

aND - None detected. Less than detection limit. 
bTrace - Element was detected but was not quantifiable above the detection limit. 
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APPENDIX S 

HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM 
FINAL EMISSIONS TESTS OF A FORD TAURUS 



TABLE S-1. HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS 
FROM FINAL EMISSIONS TESTS OF A FORD TAURUS 

HFET Emissions, NYCC Emissions, 
g/mi µg/mi 

HFET HFET HFET NYCC NYCC NYCC 
Filter Filter Detection Filter Filter Detection 
No. 1 No.2 Limit, µg/mi No. 1 No. 2-- Limit, µg/mi 

Sodium NDa ND 19 ND ND 168 
Magnesium 10 9 0.6 Traceb Trace 5.6 
Aluminum 27 18 0.8 21 34 6.9 
Silicon 13 7 1.7 Trace Trace 15 
Phosphorus 13 11 0.6 ND 19 5.4 
Sulfur 31 28 1.6 50 49 14 
Chlorine 8 5 0.7 Trace ND 6.0 
Potassium 3 2 0.5 Trace Trace 4.1 
Calcium 21 16 0.8 52 66 7.5 
Titanium Trace Trace 1.1 Trace Trace 10 
Vanadium ND ND 5.6 ND ND 4.9 
Chromium Trace Trace 12 Trace Trace 106 
Manganese ND ND 8.4 Trace Trace 76 
Iron 460 330 8.0 250 370 71 
Cobalt ND ND 7.4 ND ND 67 
Nickel ND ND 7.7 ND ND 69 
Copper ND ND 8.4 ND ND 76 
Zinc Trace Trace 8.9 Trace ND 80 
Arsenic ND ND 13 ND ND 119 
Selenium ND ND 16 ND ND 143 
Bromine ND ND 24 ND ND 208 
Strontium ND ND 73 ND ND 639 
Molybdenum ND ND 211 ND ND 1860 
Cadmium ND ND 0.8 ND ND 6.7 
Tin ND ND 4.9 ND ND 45 
Antimony ND ND 2.3 ND ND 21 
Cesium ND ND 3.3 ND ND 31 
Barium Trace ND 3.6 ND ND 32 
Platinum ND Trace 32 ND ND 292 
Mercury ND ND 34 ND ND 311 
Lead ND ND 108 ND ND 953 

aND - None detected. Less than the detection limit. 
bTrace - Element was detected but was not quantifiable above the detection limit. 
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APPENDIX T 

HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM
( FINAL EMISSIONS TESTS OF A TOYOTA CAMRY 



TABLE T-1. HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS 
FROM FINAL EMISSIONS TESTS OF A TOYOTA CAMRY 

HFET Emissions, NYCC Emissions, 
g/mi µg/mi 

HFET HFET HFET NYCC NYCC NYCC 
Filter Filter Detection Filter Filter Detection 
No. 1 No.2 Limit, µg/mi No. 1 No.2-- Limit, µg/mi 

Sodium Noa ND 19 ND ND 168 
Magnesium Traceb Trace 0.6 ND ND 5.6 
Aluminum 9 9 0.8 Trace Trace 6.9 
Silicon 6 7 1.7 Trace ND 14.9 
Phosphorus 3 3 0.6 ND ND 5.4 
Sulfur 8 8 1.6 Trace ND 14 
Chlorine 3 Trace 0.7 ND ND 6.0 
Potassium 2 Trace 0.5 Trace ND 4.1 
Calcium 18 16 0.8 66 56 7.5 
Titanium Trace Trace 1.1 ND Trace 10 
Vanadium ND ND 5.6 ND ND 4.9 
Chromium Trace Trace 12 Trace ND 106 
Manganese Trace ND 8.4 ND ND 76 
Iron 150 110 8.0 Trace 360 71 
Cobalt ND ND 7.4 ND ND 67 
Nickel ND ND 7.7 ND ND 69 
Copper ND ND 8.4 ND ND 76 
Zinc ND ND 8.9 ND ND 80 
Arsenic ND ND 13 ND ND 119 
Selenium ND ND 16 ND ND 143 
Bromine ND ND 24 ND Trace 208 
Strontium ND ND 73 ND ND 639 
Molybdenum ND ND 212 ND Trace 1860 
Cadmium ND ND 0.8 ND ND 7 
Tin Trace ND 4.9 ND ND 45 
Antimony ND ND 2.3 ND ND 21 
Cesium ND ND 3.3 ND ND 30 
Barium ND ND 3.6 ND ND 32 
Platinum ND ND 32 ND ND 292 
Mercury ND ND 34 ND ND 311 
Lead ND ND 108 ND ND 953 

aND - None detected. Less than the detection limit. 
bTrace - Element was detected but was not quantifiable above the detection limit. 
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