3 SOURCE COMPOSITION PROFILE DEVELOPMENT AND EVALUATION


This section describes the compilation, derivation, and evaluation of the source composition profiles that were considered and applied in the CMB analysis.  Table 3-1 lists the mnemonic of the profiles that were considered in this study with short descriptions.  The actual profiles are listed in Table 3-2. The profiles are expressed as weight percentages of total NMHC.  Compounds other than the 55 Photochemical Assessment Monitoring Station (PAMS) target NMHCs that are identified by the DRI laboratory were grouped into a category named “others”.  The compounds that are included in the profiles are listed in Table 2-1.  The 28 species that were used as fitting species in the CMB analysis are identified in the table with asterisks.  Compounds reported as "unknown" were grouped into a category named "UNID".  The profiles were constructed in this manner so that the profiles developed in this study can be applied in the future to the PAMS data archive.  The PAMS target compounds typically account for about 80 percent of the ambient hydrocarbons in urban areas. Although methyl tert-butyl ether (MTBE) is a major component in reformulated gasoline and in the exhaust of vehicles using RFG, it was not included in the profiles because MTBE is not measured in the PAMS program. The source profile data reported in units of ppbC were converted to g/m3 prior to calculating the weight percentages using species-specific conversion factors.  One-sigma uncertainties were derived from variations among multiple measurements for a particular source type or a nominal analytical uncertainty of 15 percent.  The assigned uncertainties are the larger of the two values.

In urban locations, motor vehicle exhaust and evaporative emissions of gasoline are the major sources of hydrocarbon emissions.  Composites of dynamometer measurements of vehicles of varying age and mileage are commonly used to represent fleet-averaged exhaust profiles.  For these profiles to represent the actual fleet-average exhaust near ambient monitoring sites, the fuels in the dynamometer tests should resemble the fuels used in the study region and the mix of test vehicles should reflect the relative influence of non-catalyst vehicles or high emitters and catalyst-equipped normal emitters.  Previous studies showed that source attributions between tailpipe and evaporative emissions from receptor modeling can vary greatly depending on the particular profile chosen for tailpipe emissions (Harley et al., 1992, Fujita et al., 1994, Pierson et al., 1996).  This is because tailpipe emissions are a mixture of hydrocarbons produced during combustion along with unburned gasoline resulting from incomplete combustion.  In the CMB calculation, liquid gasoline represents the additional unburned gasoline (due to misfiring and other engine malfunctions) that is not included in the exhaust profile, plus evaporative emissions from gasoline spillage, hot soaks, and some portion of resting losses (leaks, permeation).  The profile for gasoline headspace vapor is taken to represent fuel tank vapor losses (e.g., migration of fuel vapor from the canister).  Measuring exhaust in on-road tunnels is one way to obtain a composite profile for a larger mix of vehicles.  While tunnel measurements are reasonable approximations for exhaust profiles of the light-duty fleet, they also include varying amounts of diesel exhaust and running evaporative losses.  The composite light-duty exhaust profiles that were derived by Fujita et al. (1997a) from measurements by Gertler et al. (1997) in the Lincoln and Callahan Tunnels were used in this study. 
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Table 3-1  Source profiles compiled for NARSTO-Northeast Source Apportionment

Mnemonics

Explanations

1

Tu_TusHD 

Tuscarora Tunnel, Heavy duty emissions

2

Tu_MchHD 

Ft McHenry Tunnel, Heavy duty emissions

3

Exh_Cal0 

Callahan Tunnel emissions with diesel contributions removed.

4

Exh_Lin0 

Lincoln Tunnel emissions with diesel contributions removed.

5

Exh_Cal1 

Callahan Tunnel emissions with diesel and 5~10% of running loss contributions removed.

6

Exh_Lin1 

Lincoln Tunnel emissions with diesel and 5~10% of running loss contributions removed.

7

Exh_Cal2 

Callahan Tunnel emissions with diesel and 15~25% of running loss contributions removed.

8

Exh_Lin2 

Lincoln Tunnel emissions with diesel and 15~25% of running loss contributions removed.

9

WA_Tu1   

Mt. Baker Tunnel emissions with diesel and 5~10% of running loss contributions removed.

10

Tu_Calla 

Callahan Tunnel emissions

11

Tu_Lin   

Lincoln Tunnel emissions

12

Tu_TusLD 

Tuscarora Tunnel, Light duty emissions

13

Tu_MchLD 

Ft McHenry Tunnel, Light duty emissions

14

BoCS_Tip 

Tip O'Neill Garage emissions, Boston, cold start

15

Exh801a  

Derived from the FTP tests of  Sigsby et al.

16

Bogl01   

Boston liquid gasoline composite.

17

LA_liqGs 

LA liquid gasoline composite.

18

WA_Liq   

Washington liquid gasoline composite of 15 samples, weighted by brands and grades.

19

Bogv01   

Boston headspace vapor composite

20

LA_Hsvap 

LA headspace vapor composite

21

WA_Vap   

Washington headspace composite of 15 samples, weighted by brands and grades.

22

COATcomp 

Composite of various coating emissions, weighted by total emissions.

23

CNG      

Commercial natural gas

24

GNG      

Geogenic natural gas

25

LPG      

Liquified petroleum gas

26

Biogenic 

Constructed biogenic profile

27

Unid     

Sum of unidentified species.
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TU_TUSHD

TU_MCHHD

EXH_CAL0

EXH_LIN0

EXH_CAL1

EXH_LIN1

EXH_CAL2

ETHANE

0.406 ± 0.409

1.067 ± 0.612

1.689 ± 0.185

1.356 ± 0.272

1.854 ± 0.214

1.459 ± 0.280

2.148 ± 0.265

ETHENE

9.099 ± 1.544

8.936 ± 2.548

5.940 ± 0.514

5.451 ± 0.809

6.521 ± 0.606

5.868 ± 0.819

7.554 ± 0.775

ACETYL

1.639 ± 0.636

2.311 ± 1.550

3.500 ± 0.250

3.430 ± 0.239

3.842 ± 0.301

3.700 ± 0.281

4.450 ± 0.399

LBUT1E

3.022 ± 1.009

2.675 ± 0.700

0.337 ± 0.046

0.257 ± 0.189

0.370 ± 0.050

0.274 ± 0.202

0.429 ± 0.061

PROPE

4.179 ± 0.892

3.616 ± 0.844

3.485 ± 0.210

2.516 ± 0.416

3.825 ± 0.260

2.707 ± 0.423

4.431 ± 0.358

N_PROP

0.815 ± 0.500

2.007 ± 0.947

0.076 ± 0.002

0.029 ± 0.041

0.083 ± 0.003

0.031 ± 0.044

0.097 ± 0.006

I_BUTA

0.784 ± 0.323

0.248 ± 0.265

0.496 ± 0.071

0.771 ± 0.322

0.340 ± 0.096

0.631 ± 0.365

0.065 ± 0.082

N_BUTA

2.453 ± 1.462

0.576 ± 1.433

2.085 ± 0.215

3.269 ± 1.289

0.581 ± 0.534

1.774 ± 1.545

0.000 ± 0.000

T2BUTE

0.000 ± 0.180

0.219 ± 0.396

0.505 ± 0.044

0.551 ± 0.154

0.525 ± 0.048

0.567 ± 0.175

0.551 ± 0.057

C2BUTE

0.379 ± 0.208

0.266 ± 0.097

0.300 ± 0.022

0.447 ± 0.053

0.292 ± 0.024

0.446 ± 0.063

0.267 ± 0.029

IPENTA

7.930 ± 4.899

1.184 ± 3.108

8.515 ± 0.270

9.440 ± 2.083

7.222 ± 0.583

8.086 ± 2.438

4.258 ± 1.159

PENTE1

0.814 ± 0.281

0.803 ± 0.193

0.202 ± 0.030

0.379 ± 0.068

0.170 ± 0.034

0.358 ± 0.079

0.097 ± 0.046

N_PENT

2.388 ± 1.977

1.378 ± 1.152

3.310 ± 0.093

3.049 ± 0.362

2.722 ± 0.248

2.383 ± 0.494

1.392 ± 0.510

I_PREN

0.453 ± 0.207

0.000 ± 0.274

0.004 ± 0.006

0.000 ± 0.100

0.003 ± 0.004

0.000 ± 0.000

0.002 ± 0.003

T2PENE

0.710 ± 0.473

0.324 ± 0.344

0.558 ± 0.032

0.874 ± 0.175

0.539 ± 0.036

0.872 ± 0.203

0.484 ± 0.045

C2PENE

0.276 ± 0.275

0.264 ± 0.174

0.273 ± 0.020

0.432 ± 0.076

0.261 ± 0.022

0.428 ± 0.089

0.226 ± 0.028

B2E2M

0.473 ± 0.691

0.567 ± 0.429

1.526 ± 0.182

1.404 ± 0.152

1.578 ± 0.198

1.417 ± 0.148

1.643 ± 0.231

BU22DM

3.151 ± 0.886

2.377 ± 0.891

0.554 ± 0.042

0.445 ± 0.317

0.575 ± 0.047

0.454 ± 0.324

0.604 ± 0.054

CPENTE

0.261 ± 0.166

0.039 ± 0.178

0.148 ± 0.003

0.193 ± 0.030

0.149 ± 0.003

0.196 ± 0.036

0.149 ± 0.003

P1E4ME

1.232 ± 0.160

0.228 ± 0.170

0.013 ± 0.019

0.025 ± 0.022

0.013 ± 0.018

0.023 ± 0.022

0.012 ± 0.017

CPENTA

0.223 ± 0.303

0.287 ± 0.211

0.355 ± 0.009

0.296 ± 0.015

0.331 ± 0.014

0.261 ± 0.018

0.272 ± 0.025

BU23DM

0.822 ± 0.526

0.289 ± 0.559

1.045 ± 0.023

0.901 ± 0.070

1.055 ± 0.024

0.881 ± 0.089

1.046 ± 0.029

PENA2M

2.581 ± 1.948

1.784 ± 0.979

3.092 ± 0.126

2.938 ± 0.042

3.126 ± 0.138

2.902 ± 0.081

3.104 ± 0.160

PENA3M

1.581 ± 1.213

0.828 ± 0.615

1.886 ± 0.041

1.847 ± 0.043

1.920 ± 0.047

1.843 ± 0.022

1.935 ± 0.054

P1E2ME

1.128 ± 0.334

0.203 ± 0.169

0.162 ± 0.074

0.171 ± 0.029

0.169 ± 0.081

0.176 ± 0.030

0.179 ± 0.094

N_HEX

1.586 ± 0.972

0.871 ± 0.541

1.799 ± 0.025

1.577 ± 0.160

1.814 ± 0.031

1.538 ± 0.154

1.788 ± 0.037

T2HEXE

0.112 ± 0.231

0.341 ± 0.132

0.229 ± 0.033

0.196 ± 0.037

0.243 ± 0.036

0.202 ± 0.038

0.264 ± 0.042

C2HEXE

0.026 ± 0.163

0.000 ± 0.087

0.104 ± 0.008

0.128 ± 0.009

0.110 ± 0.009

0.133 ± 0.008

0.118 ± 0.010

MCYPNA

0.978 ± 0.844

0.563 ± 0.436

0.978 ± 0.028

1.120 ± 0.065

1.069 ± 0.040

1.204 ± 0.064

1.233 ± 0.069

PEN24M

0.298 ± 0.288

0.323 ± 0.244

1.167 ± 0.021

0.704 ± 0.035

1.243 ± 0.034

0.722 ± 0.037

1.370 ± 0.056

BENZE

3.584 ± 1.283

2.893 ± 1.373

2.817 ± 0.120

2.843 ± 0.287

2.986 ± 0.145

2.957 ± 0.276

3.254 ± 0.189

CYHEXA

0.342 ± 0.340

0.211 ± 0.085

0.355 ± 0.003

0.242 ± 0.030

0.371 ± 0.005

0.243 ± 0.032

0.394 ± 0.009

HEXA2M

0.000 ± 0.100

0.000 ± 0.100

1.164 ± 0.025

1.258 ± 0.044

1.238 ± 0.037

1.317 ± 0.037

1.358 ± 0.058

PEN23M

0.490 ± 0.293

0.822 ± 0.332

2.012 ± 0.025

0.967 ± 0.057

2.151 ± 0.052

0.986 ± 0.052

2.383 ± 0.094

HEXA3M

1.059 ± 0.514

2.093 ± 1.170

1.131 ± 0.029

0.959 ± 0.295

1.194 ± 0.034

0.982 ± 0.307

1.292 ± 0.050
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TU_TUSHD

TU_MCHHD

EXH_CAL0

EXH_LIN0

EXH_CAL1

EXH_LIN1

EXH_CAL2

PA224M

1.704 ± 0.903

1.337 ± 1.144

4.697 ± 0.136

3.589 ± 0.070

5.086 ± 0.179

3.803 ± 0.140

5.762 ± 0.298

N_HEPT

0.793 ± 0.428

0.519 ± 0.276

0.841 ± 0.007

0.708 ± 0.095

0.888 ± 0.015

0.727 ± 0.094

0.962 ± 0.029

MECYHX

0.411 ± 0.340

0.396 ± 0.244

0.564 ± 0.012

0.495 ± 0.094

0.612 ± 0.020

0.526 ± 0.098

0.695 ± 0.036

PA234M

0.473 ± 0.395

0.287 ± 0.401

1.604 ± 0.066

1.208 ± 0.043

1.737 ± 0.079

1.281 ± 0.054

1.969 ± 0.117

TOLUE

5.753 ± 3.216

4.075 ± 3.296

6.184 ± 0.236

6.967 ± 0.637

6.456 ± 0.250

7.177 ± 0.604

6.842 ± 0.314

HEP2ME

0.656 ± 0.820

0.000 ± 0.191

0.501 ± 0.019

0.494 ± 0.012

0.539 ± 0.025

0.522 ± 0.013

0.603 ± 0.036

HEP3ME

0.468 ± 0.314

0.400 ± 0.203

0.485 ± 0.075

0.479 ± 0.067

0.519 ± 0.082

0.503 ± 0.067

0.577 ± 0.096

N_OCT

0.622 ± 0.188

0.279 ± 0.152

0.433 ± 0.035

0.376 ± 0.015

0.465 ± 0.039

0.396 ± 0.014

0.521 ± 0.049

ETBZ

1.036 ± 0.728

2.579 ± 1.792

0.939 ± 0.078

0.875 ± 0.304

0.980 ± 0.083

0.889 ± 0.318

1.038 ± 0.098

MP_XYL

4.488 ± 3.018

9.953 ± 6.198

3.705 ± 0.230

3.144 ± 1.182

3.884 ± 0.246

3.194 ± 1.244

4.150 ± 0.297

STYR

1.194 ± 0.296

1.677 ± 0.659

0.139 ± 0.036

0.051 ± 0.040

0.153 ± 0.039

0.055 ± 0.043

0.177 ± 0.046

O_XYL

1.787 ± 1.208

3.382 ± 2.058

1.362 ± 0.132

1.231 ± 0.357

1.426 ± 0.143

1.254 ± 0.372

1.520 ± 0.169

N_NON

0.550 ± 0.089

1.015 ± 0.318

0.171 ± 0.014

0.136 ± 0.019

0.184 ± 0.016

0.143 ± 0.022

0.206 ± 0.020

IPRBZ

0.303 ± 0.345

0.299 ± 0.151

0.078 ± 0.013

0.037 ± 0.007

0.082 ± 0.014

0.037 ± 0.008

0.089 ± 0.016

N_PRBZ

0.428 ± 0.308

0.957 ± 0.617

0.256 ± 0.026

0.228 ± 0.102

0.270 ± 0.028

0.233 ± 0.108

0.292 ± 0.033

M_ETOL

1.692 ± 0.959

3.757 ± 2.607

1.066 ± 0.061

0.915 ± 0.423

1.137 ± 0.068

0.948 ± 0.448

1.255 ± 0.086

P_ETOL

0.644 ± 0.390

1.269 ± 0.660

0.464 ± 0.017

0.449 ± 0.117

0.494 ± 0.020

0.468 ± 0.121

0.545 ± 0.028

BZ135M

0.934 ± 0.548

1.891 ± 0.988

0.617 ± 0.026

0.573 ± 0.102

0.662 ± 0.032

0.601 ± 0.104

0.736 ± 0.044

O_ETOL

1.284 ± 0.487

1.809 ± 1.012

0.307 ± 0.042

0.245 ± 0.174

0.324 ± 0.046

0.254 ± 0.180

0.354 ± 0.054

BZ124M

2.770 ± 1.720

6.753 ± 4.203

1.519 ± 0.141

1.322 ± 0.830

1.619 ± 0.153

1.367 ± 0.886

1.784 ± 0.185

N_DEC

1.409 ± 0.110

2.369 ± 0.583

0.063 ± 0.018

0.072 ± 0.027

0.070 ± 0.020

0.078 ± 0.031

0.080 ± 0.023

BZ123M

0.963 ± 0.448

1.515 ± 0.940

0.396 ± 0.008

0.367 ± 0.108

0.425 ± 0.013

0.385 ± 0.113

0.474 ± 0.021

DETBZ1

0.000 ± 0.100

0.000 ± 0.100

0.073 ± 0.038

0.139 ± 0.128

0.078 ± 0.042

0.149 ± 0.141

0.086 ± 0.049

DETBZ2

0.000 ± 0.100

0.000 ± 0.100

0.317 ± 0.024

0.406 ± 0.047

0.348 ± 0.029

0.438 ± 0.058

0.401 ± 0.037

N_UNDE

2.654 ± 0.157

4.822 ± 0.946

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.000

0.000 ± 0.000

0.000 ± 0.000

UNID

0.596 ± 0.060

0.365 ± 0.037

5.045 ± 0.421

6.840 ± 1.318

5.482 ± 0.490

7.340 ± 1.532

6.243 ± 0.618
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EXH_LIN2

WA_TU1

TU_CALLA

TU_LIN

TU_TUSLD

TU_MCHLD

BOCS_TIP

ETHANE

1.690 ± 0.333

2.637 ± 0.220

1.660 ± 0.190

1.414 ± 0.255

2.099 ± 0.179

1.617 ± 0.146

0.700 ± 0.090

ETHENE

6.797 ± 0.995

9.458 ± 0.467

6.200 ± 0.690

6.342 ± 0.343

8.720 ± 0.676

6.560 ± 0.606

5.220 ± 0.670

ACETYL

4.286 ± 0.375

5.659 ± 0.442

3.470 ± 0.350

3.462 ± 0.258

2.360 ± 0.279

2.243 ± 0.369

5.310 ± 0.530

LBUT1E

0.318 ± 0.235

0.469 ± 0.039

0.500 ± 0.060

0.620 ± 0.051

3.170 ± 0.442

1.667 ± 0.167

0.570 ± 0.060

PROPE

3.136 ± 0.509

4.075 ± 0.204

3.540 ± 0.360

2.855 ± 0.240

3.490 ± 0.391

2.495 ± 0.201

3.090 ± 0.310

N_PROP

0.036 ± 0.051

1.294 ± 0.172

0.200 ± 0.060

0.205 ± 0.030

0.353 ± 0.219

0.106 ± 0.225

0.090 ± 0.010

I_BUTA

0.365 ± 0.403

0.290 ± 0.109

0.490 ± 0.080

0.713 ± 0.233

0.576 ± 0.141

0.223 ± 0.063

0.120 ± 0.020

N_BUTA

0.368 ± 0.745

2.329 ± 0.906

2.010 ± 0.290

2.953 ± 0.871

3.031 ± 0.640

1.935 ± 0.341

1.000 ± 0.100

T2BUTE

0.601 ± 0.204

0.255 ± 0.022

0.500 ± 0.060

0.519 ± 0.104

0.318 ± 0.079

0.383 ± 0.094

0.390 ± 0.040

C2BUTE

0.444 ± 0.073

0.172 ± 0.015

0.300 ± 0.050

0.443 ± 0.033

0.471 ± 0.091

0.278 ± 0.023

0.300 ± 0.190

IPENTA

5.259 ± 2.965

4.769 ± 0.987

8.140 ± 0.820

8.599 ± 1.167

8.721 ± 2.146

9.548 ± 0.740

4.990 ± 0.500

PENTE1

0.315 ± 0.093

0.171 ± 0.027

0.250 ± 0.040

0.454 ± 0.098

0.311 ± 0.123

0.325 ± 0.046

0.300 ± 0.030

N_PENT

1.017 ± 0.693

3.708 ± 0.355

3.230 ± 0.320

2.949 ± 0.191

3.286 ± 0.866

2.890 ± 0.274

2.880 ± 0.290

I_PREN

0.000 ± 0.000

0.191 ± 0.076

0.000 ± 0.040

0.000 ± 0.100

0.379 ± 0.091

0.324 ± 0.065

0.480 ± 0.050

T2PENE

0.870 ± 0.235

0.262 ± 0.037

0.540 ± 0.060

0.828 ± 0.102

0.644 ± 0.207

0.637 ± 0.082

0.790 ± 0.080

C2PENE

0.420 ± 0.103

0.138 ± 0.021

0.280 ± 0.050

0.428 ± 0.049

0.405 ± 0.121

0.382 ± 0.041

0.390 ± 0.040

B2E2M

1.457 ± 0.171

0.337 ± 0.062

1.490 ± 0.220

1.373 ± 0.196

1.131 ± 0.303

1.014 ± 0.102

1.770 ± 0.460

BU22DM

0.483 ± 0.346

0.520 ± 0.114

0.680 ± 0.080

0.776 ± 0.103

0.877 ± 0.388

0.831 ± 0.212

0.510 ± 0.050

CPENTE

0.203 ± 0.042

0.106 ± 0.006

0.140 ± 0.040

0.178 ± 0.012

0.198 ± 0.073

0.223 ± 0.042

0.190 ± 0.020

P1E4ME

0.021 ± 0.024

0.000 ± 0.150

0.020 ± 0.040

0.058 ± 0.026

0.220 ± 0.070

0.097 ± 0.041

0.070 ± 0.010

CPENTA

0.190 ± 0.031

0.411 ± 0.017

0.350 ± 0.050

0.310 ± 0.012

0.356 ± 0.133

0.333 ± 0.050

0.370 ± 0.040

BU23DM

0.844 ± 0.105

0.627 ± 0.040

1.010 ± 0.110

0.860 ± 0.010

0.843 ± 0.231

1.144 ± 0.133

0.750 ± 0.080

PENA2M

2.845 ± 0.095

2.507 ± 0.078

3.050 ± 0.310

2.935 ± 0.067

2.873 ± 0.853

3.091 ± 0.233

2.800 ± 0.280

PENA3M

1.844 ± 0.025

1.554 ± 0.027

1.840 ± 0.190

1.806 ± 0.117

1.788 ± 0.531

1.737 ± 0.146

1.690 ± 0.170

P1E2ME

0.187 ± 0.035

0.056 ± 0.006

0.170 ± 0.080

0.188 ± 0.026

0.000 ± 0.146

0.166 ± 0.040

0.160 ± 0.020

N_HEX

1.469 ± 0.180

2.204 ± 0.035

1.760 ± 0.180

1.574 ± 0.190

1.429 ± 0.426

1.405 ± 0.129

1.810 ± 0.180

T2HEXE

0.217 ± 0.044

0.088 ± 0.011

0.240 ± 0.040

0.231 ± 0.017

0.195 ± 0.101

0.201 ± 0.031

0.280 ± 0.040

C2HEXE

0.144 ± 0.010

0.054 ± 0.004

0.100 ± 0.040

0.116 ± 0.018

0.245 ± 0.072

0.135 ± 0.021

0.140 ± 0.020

MCYPNA

1.387 ± 0.094

1.304 ± 0.059

0.960 ± 0.100

1.103 ± 0.097

1.147 ± 0.370

1.062 ± 0.104

1.030 ± 0.100

PEN24M

0.766 ± 0.045

0.497 ± 0.053

1.130 ± 0.120

0.686 ± 0.049

0.581 ± 0.126

0.739 ± 0.058

1.010 ± 0.100

BENZE

3.221 ± 0.331

6.254 ± 0.271

2.860 ± 0.290

3.038 ± 0.223

5.555 ± 0.562

4.426 ± 0.327

2.850 ± 0.290

CYHEXA

0.245 ± 0.037

0.362 ± 0.016

0.350 ± 0.050

0.255 ± 0.029

0.328 ± 0.149

0.184 ± 0.020

0.330 ± 0.030

HEXA2M

1.449 ± 0.060

0.882 ± 0.022

1.100 ± 0.120

1.151 ± 0.147

0.000 ± 0.100

0.000 ± 0.100

1.170 ± 0.120

PEN23M

1.033 ± 0.062

0.881 ± 0.076

1.960 ± 0.200

1.007 ± 0.059

0.726 ± 0.128

0.896 ± 0.079

1.470 ± 0.150

HEXA3M

1.047 ± 0.357

0.968 ± 0.073

1.210 ± 0.130

1.206 ± 0.145

0.907 ± 0.225

1.465 ± 0.278

1.290 ± 0.130
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EXH_LIN2

WA_TU1

TU_CALLA

TU_LIN

TU_TUSLD

TU_MCHLD

BOCS_TIP

PA224M

4.275 ± 0.221

1.500 ± 0.167

4.540 ± 0.460

3.460 ± 0.158

2.334 ± 0.396

3.456 ± 0.272

3.690 ± 0.370

N_HEPT

0.775 ± 0.110

0.775 ± 0.027

0.840 ± 0.090

0.732 ± 0.095

0.576 ± 0.187

0.730 ± 0.066

0.920 ± 0.090

MECYHX

0.596 ± 0.116

0.337 ± 0.028

0.550 ± 0.070

0.513 ± 0.089

0.456 ± 0.149

0.437 ± 0.058

0.280 ± 0.060

PA234M

1.440 ± 0.081

0.534 ± 0.078

1.540 ± 0.160

1.142 ± 0.089

0.782 ± 0.173

1.238 ± 0.096

1.380 ± 0.140

TOLUE

7.676 ± 0.718

11.317 ± 0.524

6.130 ± 0.610

6.991 ± 0.762

8.607 ± 1.408

8.532 ± 0.784

8.270 ± 0.830

HEP2ME

0.583 ± 0.024

0.338 ± 0.012

0.480 ± 0.060

0.451 ± 0.051

0.479 ± 0.359

0.456 ± 0.046

0.440 ± 0.040

HEP3ME

0.558 ± 0.079

0.359 ± 0.032

0.490 ± 0.080

0.503 ± 0.062

0.432 ± 0.138

0.477 ± 0.048

0.560 ± 0.060

N_OCT

0.439 ± 0.021

0.292 ± 0.014

0.430 ± 0.060

0.382 ± 0.015

0.249 ± 0.082

0.316 ± 0.036

0.350 ± 0.050

ETBZ

0.932 ± 0.369

1.607 ± 0.057

1.070 ± 0.110

1.198 ± 0.100

1.704 ± 0.319

2.102 ± 0.426

1.470 ± 0.150

MP_XYL

3.350 ± 1.443

5.930 ± 0.197

4.170 ± 0.420

4.429 ± 0.382

6.371 ± 1.322

7.149 ± 1.475

5.480 ± 0.550

STYR

0.064 ± 0.050

0.502 ± 0.062

0.240 ± 0.040

0.168 ± 0.070

0.960 ± 0.130

0.942 ± 0.157

0.430 ± 0.050

O_XYL

1.321 ± 0.432

2.140 ± 0.072

1.520 ± 0.160

1.650 ± 0.110

2.434 ± 0.529

2.620 ± 0.490

1.870 ± 0.190

N_NON

0.159 ± 0.026

0.117 ± 0.016

0.220 ± 0.040

0.274 ± 0.093

0.057 ± 0.039

0.223 ± 0.076

0.010 ± 0.020

IPRBZ

0.036 ± 0.009

0.103 ± 0.004

0.090 ± 0.040

0.076 ± 0.023

0.301 ± 0.151

0.181 ± 0.036

0.000 ± 0.010

N_PRBZ

0.249 ± 0.125

0.327 ± 0.010

0.310 ± 0.050

0.359 ± 0.028

0.501 ± 0.135

0.661 ± 0.147

0.300 ± 0.030

M_ETOL

1.036 ± 0.520

1.302 ± 0.060

1.250 ± 0.130

1.422 ± 0.113

1.909 ± 0.420

2.748 ± 0.620

1.300 ± 0.130

P_ETOL

0.515 ± 0.141

0.633 ± 0.038

0.520 ± 0.060

0.602 ± 0.035

0.761 ± 0.171

0.899 ± 0.157

0.560 ± 0.060

BZ135M

0.666 ± 0.122

0.738 ± 0.029

0.710 ± 0.080

0.810 ± 0.051

1.005 ± 0.240

1.211 ± 0.235

0.560 ± 0.060

O_ETOL

0.279 ± 0.199

0.413 ± 0.021

0.410 ± 0.050

0.484 ± 0.037

0.823 ± 0.213

1.046 ± 0.241

0.430 ± 0.050

BZ124M

1.492 ± 1.027

2.032 ± 0.095

1.880 ± 0.190

2.266 ± 0.248

3.206 ± 0.753

4.517 ± 1.000

1.820 ± 0.180

N_DEC

0.090 ± 0.035

0.101 ± 0.030

0.210 ± 0.090

0.412 ± 0.230

0.026 ± 0.048

0.233 ± 0.153

0.000 ± 0.010

BZ123M

0.427 ± 0.131

0.511 ± 0.043

0.480 ± 0.060

0.564 ± 0.041

0.843 ± 0.196

1.084 ± 0.247

0.370 ± 0.040

DETBZ1

0.168 ± 0.164

0.105 ± 0.006

0.070 ± 0.040

0.117 ± 0.097

0.000 ± 0.100

0.000 ± 0.100

0.090 ± 0.020

DETBZ2

0.506 ± 0.071

0.633 ± 0.057

0.300 ± 0.050

0.364 ± 0.018

0.000 ± 0.100

0.000 ± 0.100

0.390 ± 0.040

N_UNDE

0.000 ± 0.000

0.000 ± 0.150

0.250 ± 0.130

0.633 ± 0.408

0.000 ± 0.069

0.161 ± 0.249

0.000 ± 0.010

UNID

8.395 ± 1.808

3.598 ± 0.232

4.800 ± 0.480

6.173 ± 0.702

0.998 ± 0.100

0.510 ± 0.051

5.950 ± 0.960
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EXH801A

BOGL01

LA_LIQGS

WA_LIQ

BOGV01

LA_HSVAP

WA_VAP

ETHANE

2.819 ± 0.570

0.000 ± 0.020

0.001 ± 0.002

0.000 ± 0.150

0.000 ± 0.050

0.000 ± 0.100

0.000 ± 0.150

ETHENE

9.744 ± 1.945

0.000 ± 0.020

0.000 ± 0.000

0.000 ± 0.150

0.000 ± 0.050

0.000 ± 0.100

0.000 ± 0.150

ACETYL

2.731 ± 0.560

0.000 ± 0.020

0.000 ± 0.100

0.000 ± 0.150

0.000 ± 0.050

0.000 ± 0.100

0.000 ± 0.150

LBUT1E

0.845 ± 0.085

0.010 ± 0.020

0.063 ± 0.053

0.000 ± 0.150

0.790 ± 0.470

0.503 ± 0.146

0.000 ± 0.150

PROPE

3.084 ± 0.619

0.000 ± 0.020

0.004 ± 0.008

0.000 ± 0.150

0.000 ± 0.050

0.031 ± 0.011

0.000 ± 0.150

N_PROP

0.422 ± 0.128

0.000 ± 0.020

0.066 ± 0.051

0.000 ± 0.150

0.030 ± 0.050

0.637 ± 0.206

0.000 ± 0.150

I_BUTA

0.904 ± 0.206

0.090 ± 0.020

0.518 ± 0.416

0.205 ± 0.106

1.130 ± 0.420

2.161 ± 0.699

2.495 ± 1.138

N_BUTA

6.335 ± 1.267

0.540 ± 0.060

2.849 ± 2.060

2.300 ± 0.950

4.800 ± 1.700

6.352 ± 1.956

21.624 ± 10.865

T2BUTE

0.216 ± 0.108

0.030 ± 0.020

0.114 ± 0.067

0.045 ± 0.024

0.210 ± 0.110

0.554 ± 0.169

0.357 ± 0.347

C2BUTE

0.580 ± 0.147

0.050 ± 0.020

0.116 ± 0.062

0.055 ± 0.031

0.310 ± 0.110

0.491 ± 0.150

0.454 ± 0.406

IPENTA

4.852 ± 0.972

5.770 ± 0.580

6.712 ± 1.339

7.604 ± 1.584

21.020 ± 5.950

17.351 ± 4.341

25.928 ± 4.169

PENTE1

0.305 ± 0.118

0.150 ± 0.020

0.214 ± 0.104

0.226 ± 0.074

0.460 ± 0.120

0.500 ± 0.119

0.633 ± 0.217

N_PENT

2.171 ± 0.442

2.060 ± 0.210

2.215 ± 0.771

5.061 ± 2.013

5.570 ± 1.350

4.334 ± 0.934

11.119 ± 3.767

I_PREN

0.000 ± 0.098

0.020 ± 0.020

0.015 ± 0.010

0.009 ± 0.009

0.070 ± 0.050

0.031 ± 0.009

0.045 ± 0.027

T2PENE

0.422 ± 0.128

0.420 ± 0.050

0.498 ± 0.205

0.394 ± 0.242

1.040 ± 0.240

0.986 ± 0.207

0.885 ± 0.562

C2PENE

0.265 ± 0.108

0.240 ± 0.030

0.288 ± 0.116

0.220 ± 0.137

0.570 ± 0.130

0.526 ± 0.108

0.478 ± 0.311

B2E2M

0.000 ± 0.098

0.580 ± 0.060

0.658 ± 0.281

0.580 ± 0.361

1.400 ± 0.240

1.148 ± 0.230

1.167 ± 0.756

BU22DM

0.432 ± 0.128

0.360 ± 0.040

0.204 ± 0.255

0.260 ± 0.074

0.690 ± 0.110

0.329 ± 0.103

0.398 ± 0.089

CPENTE

0.000 ± 0.098

0.110 ± 0.020

0.133 ± 0.051

0.099 ± 0.051

0.210 ± 0.050

0.202 ± 0.035

0.153 ± 0.084

P1E4ME

0.000 ± 0.098

0.050 ± 0.020

0.039 ± 0.021

0.047 ± 0.017

0.060 ± 0.050

0.048 ± 0.010

0.053 ± 0.018

CPENTA

0.206 ± 0.108

0.320 ± 0.040

0.169 ± 0.185

0.029 ± 0.191

0.540 ± 0.070

0.426 ± 0.067

0.708 ± 0.276

BU23DM

0.796 ± 0.187

1.140 ± 0.120

1.174 ± 0.354

1.596 ± 0.339

0.000 ± 0.050

0.000 ± 0.100

1.119 ± 0.661

PENA2M

1.876 ± 0.393

2.860 ± 0.290

3.108 ± 0.882

3.498 ± 1.153

3.890 ± 0.390

3.315 ± 0.498

3.266 ± 1.079

PENA3M

1.346 ± 0.285

1.890 ± 0.190

1.863 ± 0.519

2.129 ± 0.678

2.290 ± 0.230

1.885 ± 0.305

1.827 ± 0.657

P1E2ME

0.000 ± 0.098

0.180 ± 0.030

0.136 ± 0.061

0.148 ± 0.113

0.230 ± 0.050

0.148 ± 0.033

0.104 ± 0.071

N_HEX

0.904 ± 0.206

1.690 ± 0.170

1.520 ± 0.538

2.914 ± 1.127

1.700 ± 0.190

1.281 ± 0.260

1.972 ± 0.957

T2HEXE

0.000 ± 0.098

0.270 ± 0.030

0.203 ± 0.102

0.172 ± 0.101

0.370 ± 0.060

0.250 ± 0.077

0.105 ± 0.082

C2HEXE

0.000 ± 0.098

0.150 ± 0.020

0.111 ± 0.050

0.103 ± 0.067

0.140 ± 0.050

0.105 ± 0.027

0.058 ± 0.048

MCYPNA

0.904 ± 0.206

1.020 ± 0.100

2.154 ± 0.819

0.000 ± 0.150

1.000 ± 0.160

2.111 ± 0.491

0.044 ± 0.025

PEN24M

0.805 ± 0.187

1.410 ± 0.140

1.264 ± 0.714

0.951 ± 0.818

1.180 ± 0.260

0.936 ± 0.460

0.447 ± 0.564

BENZE

3.850 ± 0.776

0.560 ± 0.060

0.840 ± 0.249

2.436 ± 0.423

0.560 ± 0.120

0.848 ± 0.202

1.290 ± 0.544

CYHEXA

0.216 ± 0.108

0.330 ± 0.040

0.311 ± 0.403

0.409 ± 0.235

0.300 ± 0.080

0.538 ± 0.210

0.228 ± 0.151

HEXA2M

0.747 ± 0.177

1.360 ± 0.140

1.499 ± 0.314

1.260 ± 0.171

0.840 ± 0.430

1.158 ± 0.363

0.484 ± 0.325

PEN23M

0.747 ± 0.177

2.630 ± 0.260

2.245 ± 1.709

1.885 ± 1.884

1.820 ± 0.620

1.582 ± 1.080

0.690 ± 0.923

HEXA3M

1.356 ± 0.285

1.500 ± 0.150

1.590 ± 0.257

1.489 ± 0.101

1.020 ± 0.380

1.232 ± 0.369

0.578 ± 0.370
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EXH801A

BOGL01

LA_LIQGS

WA_LIQ

BOGV01

LA_HSVAP

WA_VAP

PA224M

2.858 ± 0.580

6.520 ± 0.650

3.176 ± 2.254

2.940 ± 2.748

4.310 ± 1.720

2.430 ± 1.410

0.828 ± 0.991

N_HEPT

0.766 ± 0.177

1.110 ± 0.110

0.997 ± 0.209

1.232 ± 0.154

0.680 ± 0.290

0.786 ± 0.248

0.425 ± 0.278

MECYHX

0.629 ± 0.157

0.570 ± 0.060

0.643 ± 0.321

0.261 ± 0.128

0.390 ± 0.170

0.648 ± 0.268

0.085 ± 0.073

PA234M

0.167 ± 0.108

2.590 ± 0.260

1.459 ± 1.018

1.273 ± 1.087

1.260 ± 0.740

1.023 ± 0.812

0.276 ± 0.386

TOLUE

6.984 ± 1.395

4.430 ± 0.440

6.806 ± 1.838

12.096 ± 2.359

3.680 ± 1.700

5.584 ± 1.964

4.025 ± 2.933

HEP2ME

0.324 ± 0.118

0.710 ± 0.070

0.620 ± 0.117

0.501 ± 0.074

0.360 ± 0.160

0.467 ± 0.158

0.136 ± 0.094

HEP3ME

0.540 ± 0.147

0.680 ± 0.070

0.635 ± 0.126

0.563 ± 0.084

0.370 ± 0.170

0.489 ± 0.173

0.155 ± 0.116

N_OCT

0.432 ± 0.128

0.670 ± 0.130

0.510 ± 0.141

0.450 ± 0.087

0.280 ± 0.120

0.353 ± 0.151

0.119 ± 0.092

ETBZ

0.776 ± 0.187

1.220 ± 0.120

1.394 ± 0.291

2.144 ± 0.487

0.570 ± 0.260

0.955 ± 0.314

0.616 ± 0.650

MP_XYL

3.271 ± 0.658

4.890 ± 0.490

5.924 ± 1.165

7.932 ± 1.685

2.370 ± 0.980

4.166 ± 1.288

2.209 ± 2.343

STYR

0.000 ± 0.098

0.000 ± 0.020

0.000 ± 0.100

0.000 ± 0.150

0.040 ± 0.050

0.058 ± 0.048

0.000 ± 0.150

O_XYL

2.181 ± 0.452

2.000 ± 0.220

2.215 ± 0.479

2.988 ± 0.656

0.860 ± 0.360

1.472 ± 0.484

0.835 ± 0.866

N_NON

0.305 ± 0.118

0.210 ± 0.080

0.207 ± 0.096

0.234 ± 0.095

0.090 ± 0.030

0.131 ± 0.068

0.043 ± 0.036

IPRBZ

0.000 ± 0.098

0.110 ± 0.040

0.099 ± 0.038

0.147 ± 0.029

0.020 ± 0.010

0.035 ± 0.025

0.036 ± 0.034

N_PRBZ

0.678 ± 0.167

0.440 ± 0.200

0.421 ± 0.080

0.630 ± 0.107

0.150 ± 0.070

0.226 ± 0.087

0.135 ± 0.132

M_ETOL

1.601 ± 0.160

1.700 ± 0.170

1.562 ± 0.269

1.940 ± 0.243

0.510 ± 0.210

0.835 ± 0.295

0.397 ± 0.387

P_ETOL

0.000 ± 0.100

0.720 ± 0.090

0.682 ± 0.130

0.840 ± 0.121

0.220 ± 0.100

0.372 ± 0.134

0.178 ± 0.174

BZ135M

0.000 ± 0.098

0.000 ± 0.020

0.863 ± 0.152

0.993 ± 0.276

0.270 ± 0.110

0.458 ± 0.173

0.190 ± 0.183

O_ETOL

0.275 ± 0.028

0.480 ± 0.180

0.603 ± 0.100

0.682 ± 0.110

0.160 ± 0.070

0.272 ± 0.104

0.144 ± 0.144

BZ124M

3.281 ± 0.658

2.840 ± 0.390

2.726 ± 0.546

3.122 ± 0.885

0.790 ± 0.280

1.404 ± 0.546

0.582 ± 0.574

N_DEC

0.167 ± 0.017

0.070 ± 0.020

0.127 ± 0.065

0.017 ± 0.019

0.040 ± 0.050

0.062 ± 0.032

0.003 ± 0.006

BZ123M

0.000 ± 0.100

0.360 ± 0.300

0.584 ± 0.142

0.697 ± 0.088

0.150 ± 0.080

0.299 ± 0.132

0.120 ± 0.117

DETBZ1

0.000 ± 0.100

0.100 ± 0.080

0.159 ± 0.040

0.262 ± 0.051

0.010 ± 0.050

0.007 ± 0.007

0.032 ± 0.031

DETBZ2

0.000 ± 0.100

0.160 ± 0.110

0.000 ± 0.100

0.031 ± 0.013

0.070 ± 0.050

0.083 ± 0.059

0.008 ± 0.011

N_UNDE

0.000 ± 0.100

0.100 ± 0.050

0.083 ± 0.046

0.099 ± 0.027

0.010 ± 0.050

0.029 ± 0.023

0.013 ± 0.015

UNID

24.890 ± 6.591

20.140 ± 2.010

15.296 ± 3.789

2.721 ± 0.998

3.670 ± 1.120

4.375 ± 1.522

0.676 ± 0.360
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COATCOMP

CNG

GNG

LPG

BIOGENIC

UNID

ETHANE

0.000 ± 0.150

68.850 ± 10.330

15.770 ± 2.370

4.110 ± 0.620

0.000 ± 0.100

0.000 ± 0.100

ETHENE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

ACETYL

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

LBUT1E

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

PROPE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

5.110 ± 0.770

0.000 ± 0.100

0.000 ± 0.100

N_PROP

0.000 ± 0.150

21.130 ± 3.170

25.150 ± 3.770

90.580 ± 13.590

0.000 ± 0.100

0.000 ± 0.100

I_BUTA

0.000 ± 0.150

2.080 ± 0.330

5.890 ± 0.890

0.200 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_BUTA

0.000 ± 0.150

3.080 ± 0.480

14.570 ± 2.190

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

T2BUTE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

C2BUTE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

IPENTA

0.000 ± 0.001

0.690 ± 0.150

6.190 ± 0.940

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

PENTE1

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_PENT

0.000 ± 0.150

0.690 ± 0.150

6.190 ± 0.940

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

I_PREN

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

100.000 ± 10.00

0.000 ± 0.100

T2PENE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

C2PENE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

B2E2M

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

BU22DM

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

CPENTE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

P1E4ME

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

CPENTA

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

BU23DM

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

PENA2M

0.003 ± 0.004

0.300 ± 0.110

2.890 ± 0.450

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

PENA3M

0.003 ± 0.024

0.100 ± 0.100

1.500 ± 0.250

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

P1E2ME

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_HEX

0.000 ± 0.150

0.400 ± 0.120

1.800 ± 0.290

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

T2HEXE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

C2HEXE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

MCYPNA

0.015 ± 0.020

0.990 ± 0.180

2.590 ± 0.400

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

PEN24M

0.005 ± 0.025

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

BENZE

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

CYHEXA

0.050 ± 0.080

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

HEXA2M

0.097 ± 0.421

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

PEN23M

0.040 ± 0.071

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

HEXA3M

0.116 ± 0.155

0.200 ± 0.100

4.490 ± 0.680

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100
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COATCOMP

CNG

GNG

LPG

BIOGENIC

UNID

PA224M

0.000 ± 0.150

0.300 ± 0.110

0.900 ± 0.170

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_HEPT

0.541 ± 1.662

0.200 ± 0.100

1.200 ± 0.210

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

MECYHX

0.901 ± 3.144

0.100 ± 0.100

2.200 ± 0.340

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

PA234M

0.016 ± 0.036

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

TOLUE

2.381 ± 2.364

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

HEP2ME

0.470 ± 0.807

0.400 ± 0.120

3.290 ± 0.510

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

HEP3ME

0.331 ± 0.557

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_OCT

1.186 ± 1.828

0.000 ± 0.100

1.000 ± 0.180

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

ETBZ

1.317 ± 0.983

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

MP_XYL

5.310 ± 3.648

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

STYR

0.004 ± 0.010

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

O_XYL

2.474 ± 1.504

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_NON

1.565 ± 0.793

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

IPRBZ

0.217 ± 0.198

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_PRBZ

0.505 ± 0.503

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

M_ETOL

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

P_ETOL

1.555 ± 0.572

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

BZ135M

1.426 ± 0.910

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

O_ETOL

0.000 ± 0.150

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

BZ124M

3.836 ± 1.487

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_DEC

6.247 ± 2.070

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

BZ123M

1.195 ± 0.366

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

DETBZ1

0.135 ± 0.145

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

DETBZ2

0.051 ± 0.081

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

N_UNDE

3.725 ± 2.806

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

0.000 ± 0.100

UNID

0.000 ± 0.150

0.490 ± 15.340

4.380 ± 7.660

0.000 ± 19.300

0.000 ± 14.150

100.000 ± 20.00



3.1  
Derivation of Spark-Ignition Vehicle Exhaust Profiles from Tunnel Measurements

Investigators from the Desert Research Institute conducted a series of experiments in 1995 to quantify emission rates of carbon monoxide (CO), nitrogen oxides (NOx), and speciated nonmethane hydrocarbons (NMHC) from in-use vehicles at the Lincoln Tunnel in New York (August 16-18) and at the Callahan Tunnel in Boston, MA (September 18-19) (Gertler et al., 1997).   Similar experiments were conducted during the same year at the Deck Park Tunnel in Phoenix, AZ (January 24-26 and again in July 25-27), and at the Van Nuys Tunnel (June 8-12) and Sepulveda Tunnel (October 3-4) in the Los Angeles area.  The sampling protocol and characteristics of the vehicle traffic for each of the tunnel measurements are described by Gertler et al. (1997).  In a parallel effort, ambient samples were collected by DRI at several sites in the Boston and Los Angeles areas to determine the mobile source emission contributions to total ambient NMHC using receptor modeling (Fujita et al., 1997a).  Composite spark-ignition vehicle exhaust profiles were derived by Fujita et al. (1997a) from the tunnel measurements by subtracting the contributions of diesel exhaust and running evaporative losses from each tunnel sample.  Because MTBE is not measured in PAMS, composite spark-ignition vehicle exhaust profiles were derived for this project without MTBE.   

In the first step, we subtract the contributions of diesel exhaust by fitting a diesel exhaust profile to the tunnel samples using only decane and undecane as fitting species.  These two species were used because they are enriched in diesel exhaust relative to gasoline exhaust and minimize the overestimation of the diesel contribution that would result if species common to both sources are used to determine the solution.  The diesel exhaust profile developed by DRI (Sagebiel et al., 1996) from the Ft. McHenry Tunnel (shown in Table 3-2) was applied to each tunnel sample.  Table 3-3 show that the resulting diesel contributions to total nonmethane hydrocarbons (C2 to C11) range from 3 to 9 percent, which are consistent with the fractions of diesel traffic that were observed for these runs. One sample from the Lincoln Tunnel had about 25 percent diesel exhaust.  Even in this case, the fraction of diesel traffic (mostly buses) was consistent with the calculated contribution. 

The second step in deriving spark-ignition light-duty vehicle exhaust profiles from tunnel samples is to remove the contributions of evaporative emissions.  The method described above for subtracting diesel emissions cannot be used in this case because there are no species that exist in gasoline that does not also exist in tailpipe emissions.  To do so would overestimate the contributions of evaporative emissions.  Instead, we subtracted varying contributions of evaporative emissions from each tunnel sample in five- percent increments from 0 to 50 percent.  The amounts subtracted for each species are derived by multiplying the hydrocarbon mass emission rate (grams/mile) for each tunnel run by the assumed fractional contributions of evaporative emissions, then distributing the resulting emission rates to individual species according to the evaporative emissions profiles shown in Table 3-2. 

Running and resting losses are the two sources of evaporative loss from vehicles travelling through the tunnel.  Running losses are releases of gasoline vapor from the fuel 
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Vapor
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#

mg/
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NMHC

%
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%

I_BUTA

N_BUTA

IPENTA

Cal_1

09/19/95

08

437.0

1.00

0.02

100.0

B1908_05

8.9

86.6

4.5

0.98

1.01

1.01

Cal_1

09/19/95

08

437.0

1.00

0.03

99.8

B1908_10

8.9

82.4

8.5

0.94

1.12

0.99

Cal_1

09/19/95

08

437.0

1.00

0.13

98.9

B1908_15

8.8

78.3

11.8

0.86

1.54

0.95

Cal_1

09/19/95

08

437.0

0.99

0.23

97.5

B1908_20

8.8

74.1

14.6

0.97

1.91

0.90

Cal_1

09/19/95

08

437.0

0.99

0.37

95.9

B1908_25

8.8

69.4

17.7

1.17

2.31

0.84

Cal_1

09/19/95

08

437.0

0.99

0.53

94.6

B1908_30

8.8

64.5

21.3

1.39

2.76

0.81

Cal_1

09/19/95

08

437.0

0.98

0.59

91.7

B1908_35

8.8

59.9

23.0

1.50

2.99

0.79

Cal_1

09/19/95

08

437.0

0.98

0.60

87.4

B1908_40

8.9

55.5

23.1

1.50

2.99

0.80

Cal_1

09/19/95

08

437.0

0.98

0.61

83.1

B1908_45

8.9

51.0

23.1

1.50

3.00

0.80

Cal_1

09/19/95

08

437.0

0.98

0.63

78.7

B1908_50

8.9

46.6

23.2

1.51

3.01

0.80

Cal_2

09/19/95

14

544.5

1.00

0.05

100.2

B1914_05

4.7

90.9

4.7

0.99

1.00

1.01

Cal_2

09/19/95

14

544.5

1.00

0.05

100.2

B1914_10

4.7

86.1

9.4

0.99

1.00

1.01

Cal_2

09/19/95

14

544.5

1.00

0.09

99.5

B1914_15

4.6

81.9

13.0

0.94

1.27

0.97

Cal_2

09/19/95

14

544.5

1.00

0.18

98.7

B1914_20

4.6

77.2

16.9

0.90

1.65

0.95

Cal_2

09/19/95

14

544.5

0.99

0.26

97.7

B1914_25

4.6

72.4

20.6

0.94

2.02

0.91

Cal_2

09/19/95

14

544.5

0.99

0.35

96.3

B1914_30

4.6

67.6

24.1

1.10

2.36

0.87

Cal_2

09/19/95

14

544.5

0.99

0.46

94.9

B1914_35

4.7

62.6

27.7

1.26

2.71

0.84

Cal_2

09/19/95

14

544.5

0.99

0.46

90.5

B1914_40

4.7

58.0

27.8

1.26

2.72

0.85

Cal_2

09/19/95

14

544.5

0.99

0.47

86.0

B1914_45

4.7

53.4

27.9

1.27

2.73

0.85

Cal_2

09/19/95

14

544.5

0.99

0.49

81.4

B1914_50

4.7

48.8

28.0

1.27

2.74

0.85

Cal_3

09/19/95

16

840.8

1.00

0.05

100.1

B1916_05

3.4

92.0

4.7

1.00

0.99

1.00

Cal_3

09/19/95

16

840.8

1.00

0.05

100.1

B1916_10

3.4

87.2

9.5

1.00

0.99

1.00

Cal_3

09/19/95

16

840.8

1.00

0.11

99.4

B1916_15

3.4

83.0

13.0

0.94

1.32

0.97

Cal_3

09/19/95

16

840.8

1.00

0.21

98.7

B1916_20

3.4

78.1

17.1

0.90

1.73

0.94

Cal_3

09/19/95

16

840.8

0.99

0.30

97.4

B1916_25

3.4

73.3

20.7

1.00

2.10

0.90

Cal_3

09/19/95

16

840.8

0.99

0.40

96.1

B1916_30

3.4

68.3

24.3

1.18

2.46

0.86

Cal_3

09/19/95

16

840.8

0.99

0.47

93.5

B1916_35

3.4

63.5

26.6

1.29

2.69

0.84

Cal_3

09/19/95

16

840.8

0.99

0.48

88.9

B1916_40

3.4

58.8

26.7

1.29

2.70

0.85

Cal_3

09/19/95

16

840.8

0.99

0.49

84.4

B1916_45

3.4

54.2

26.8

1.30

2.71

0.85

Cal_3

09/19/95

16

840.8

0.99

0.51

79.7

B1916_50

3.4

49.4

26.9

1.30

2.73

0.85
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LD Exhaust 

Ratios of 

Sample

Date

Hour

NMHC

r

2 

c

2 

% of

Profiles

HD

LD

Vapor

Calculated vs. Measured

#

mg/mi

NMHC

%

%

%

I_BUTA

N_BUTA

IPENTA

Lin_1

08/16/95

17

1501.0

1.00

0.01

99.9

L1617_05

24.8

73.5

3.3

1.00

0.99

1.01

Lin_1

08/16/95

17

1501.0

1.00

0.01

99.8

L1617_10

24.8

73.3

7.0

1.00

0.99

1.01

Lin_1

08/16/95

17

1501.0

1.00

0.01

99.9

L1617_15

24.7

64.3

10.8

1.00

0.99

1.01

Lin_1

08/16/95

17

1501.0

1.00

0.01

99.8

L1617_20

24.7

60.6

14.5

1.00

0.99

1.00

Lin_1

08/16/95

17

1501.0

1.00

0.01

99.7

L1617_25

24.6

57.1

18.0

0.99

1.02

1.00

Lin_1

08/16/95

17

1501.0

1.00

0.02

99.2

L1617_30

24.4

54.0

20.7

0.97

1.16

0.97

Lin_1

08/16/95

17

1501.0

1.00

0.06

98.5

L1617_35

24.4

50.3

23.8

0.95

1.33

0.95

Lin_1

08/16/95

17

1501.0

1.00

0.10

97.9

L1617_40

24.5

46.3

27.1

0.94

1.51

0.94

Lin_1

08/16/95

17

1501.0

0.99

0.14

97.3

L1617_45

24.6

42.1

30.5

0.93

1.70

0.92

Lin_1

08/16/95

17

1501.0

0.99

0.17

95.7

L1617_50

24.7

38.1

32.8

0.90

1.83

0.92

Lin_2

08/17/95

10

734.8

1.00

0.01

100.1

L1710_05

7.9

87.6

4.6

0.99

1.00

1.01

Lin_2

08/17/95

10

734.8

1.00

0.01

100.1

L1710_10

7.9

83.0

9.2

0.99

1.00

1.01

Lin_2

08/17/95

10

734.8

1.00

0.06

99.5

L1710_15

7.8

78.9

12.7

0.93

1.33

0.97

Lin_2

08/17/95

10

734.8

1.00

0.15

98.6

L1710_20

7.8

74.4

16.4

0.94

1.71

0.93

Lin_2

08/17/95

10

734.8

0.99

0.26

97.2

L1710_25

7.9

69.7

19.6

1.12

2.05

0.88

Lin_2

08/17/95

10

734.8

0.99

0.34

94.6

L1710_30

7.9

65.0

21.7

1.24

2.26

0.85

Lin_2

08/17/95

10

734.8

0.99

0.34

90.3

L1710_35

7.9

60.6

21.8

1.24

2.27

0.85

Lin_2

08/17/95

10

734.8

0.99

0.35

85.9

L1710_40

7.9

56.2

21.8

1.24

2.27

0.86

Lin_2

08/17/95

10

734.8

0.99

0.37

81.5

L1710_45

7.9

51.7

21.9

1.24

2.28

0.86

Lin_2

08/17/95

10

734.8

0.99

0.39

77.0

L1710_50

7.9

47.2

22.0

1.25

2.29

0.86

Lin_3

08/18/95

07

580.5

1.00

0.02

99.8

L1807_05

6.4

88.9

4.6

1.00

0.99

1.00

Lin_3

08/18/95

07

580.5

1.00

0.02

99.8

L1807_10

6.3

84.3

9.2

1.00

0.99

1.00

Lin_3

08/18/95

07

580.5

1.00

0.05

99.3

L1807_15

6.3

80.2

12.8

0.96

1.22

0.97

Lin_3

08/18/95

07

580.5

1.00

0.14

98.6

L1807_20

6.3

75.6

16.7

0.92

1.59

0.95

Lin_3

08/18/95

07

580.5

0.99

0.22

97.8

L1807_25

6.3

70.8

20.8

0.91

1.97

0.92

Lin_3

08/18/95

07

580.5

0.99

0.30

96.5

L1807_30

6.3

66.0

24.2

1.06

2.29

0.88

Lin_3

08/18/95

07

580.5

0.99

0.36

94.1

L1807_35

6.3

61.3

26.5

1.16

2.52

0.86

Lin_3

08/18/95

07

580.5

0.99

0.37

89.8

L1807_40

6.3

56.8

26.6

1.16

2.52

0.86

Lin_3

08/18/95

07

580.5

0.99

0.38

85.3

L1807_45

6.3

52.3

26.7

1.17

2.53

0.87

Lin_3

08/18/95

07

580.5

0.99

0.39

80.8

L1807_50

6.3

47.7

26.8

1.17

2.54

0.87

1.    The last two numbers represent the percentages of running loss removed from the tunnel measurements.



system during vehicle operation as a result of the heating of the fuel tank.  Vapors are released when the rate of fuel vapor formation exceeds the capacity of the vapor storage and purge systems.  The composition of running losses will tend to resemble headspace vapors if the canister is saturated, and butane-enriched vapors if the canister is not saturated.  Resting loss evaporative emissions are due to migration of fuel vapors from the evaporative canister, from leaks, and from fuel permeation through joints, seals, and polymeric components of the fuel system.  Most of these losses will tend to appear more like whole liquid gasoline. Of the alternative profiles for evaporative emissions, the headspace vapor profiles consistently gave the best fit (Fujita et al., 1997a).

Composite liquid and headspace vapor profiles consisting of an average of different brands and grades of gasoline were derived in conjunction with the 1995 on-road emissions and receptor modeling studies in the northeastern U. S. and the Los Angeles area (Fujita et al., 1997a).  Ten gasoline samples were collected by DRI in the Boston area and were analyzed at the University of California, Riverside College of Engineering Center for Environmental Research and Technology (CE-CERT) under a subcontract to DRI.  DRI analyzed the headspace vapor composition for these samples.  In addition, sixty liquid gasoline samples (collected from the Los Angeles area during summer of 1995) were analyzed by CE-CERT for a separate study sponsored by the South Coast Air Quality Management District.  The headspace vapors for a subset of these gasoline samples were analyzed by DRI as part of a study sponsored by the California Air Resources Board of the effect of California Phase 2 reformulated gasoline (Zielinska et al., 1997).  Leakage of some of the gasoline samples from Boston raised concerns about the integrity of the remaining gasoline samples, particularly in regard to the relative amounts of light hydrocarbons that tend to be more abundant in samples of gasoline headspace.  The Los Angeles gasoline profiles were used for all of the tunnel profile corrections and in the previous source apportionment study by Fujita et al. (1997a).   
The survey of motor gasolines conducted by the National Institute of Petroleum and Energy Research (NIPER) for summer 1995 (Dickson and Sturm, 1996) show how RFGs sold in southern California differ from those sold in the Northeast.  The average volume percents of saturates, olefins, total aromatics, and benzene in unleaded RFG in the Northeast are 55.1, 11.0, 23.1, and 0.67 respectively, versus 53.1, 8.6, 27.1, and 0.79, respectively, in southern California. The average RVP is 7.9 in the northeast and 7.2 in southern California. The average volume percent of MTBE is 9.8 and 10.7 percent in the northeast and southern California, respectively.  The average RVP is the most significant difference between RFGs that were sold in 1995 in the northeastern U.S. versus southern California.  These differences affect the amounts and composition of evaporative emissions.  

Investigators from DRI recently analyzed fifteen samples consisting of five brands (ARCO, BP, Chevron, Texaco, and Unocal) and three grades (regular, midgrade, and premium) of gasolines sold the Seattle area as part of a hydrocarbon source apportionment study for western Washington (Fujita et al., 1997b).  The average volume percent of saturates, olefins, total aromatics, and benzene in unleaded gasoline sold in the Pacific Northwest in 1996 were 56.3, 10.6, 33.0, and 2.37 percent, respectively  (Dickson and Sturm, 1997).  The average vapor pressure at 100 oF was 7.9 psi, which is similar to the RFG sold in 1995 in the northeastern U.S. However, the composition of headspace vapors for the gasoline samples from Boston in Table 3-2 shows substantially lower amounts of light-end hydrocarbons relative to corresponding samples from the Pacific Northwest.  The fractions of n-butane, isopentane, and n-pentane in the headspace samples from Boston are 4.8, 21.0, and 5.6 percent, respectively.  The corresponding fractions in the Seattle samples are 21.6, 25.9, and 11.1 percent, respectively, and 6.3, 17.4, and 4.3, respectively, in the Los Angeles samples.  The profiles derived from the gasoline samples from the Seattle area were used for all of the tunnel profile corrections and ambient source apportionment in this study because of the suspected leakage problems with the Boston gasoline samples and similarity in RVP for gasolines sold in the northeastern U. S. and in the Pacific Northwest.  Section 3.3 describe the sensitivity tests that were performed to determine the range of uncertainty associated with this decision.

The Chemical Mass Balance receptor model was applied to the ten alternative diesel and evaporative emissions-corrected samples for each tunnel run with diesel exhaust and evaporative emissions as source profile.  The model performance parameters and comparisons of calculated and measured amounts of total NMHC, isobutane, n-butane, and isopentane were examined to determine the level of evaporative corrections that yield the best fit. Results are summarized in Table 3-3. We found that the fit deteriorates rapidly beyond a certain level of assumed headspace vapor contribution.  This level is typically 15 to 25.  The predicted vapor contributions do not increase above these levels of assumed vapor contribution.  This is consistent with the expectation since there is a limit to the fractional contribution of running losses to hydrocarbons mixing ratios in roadway tunnels.  Because the performance parameters for various levels of assumed headspace vapor contributions are similar up to the level at which the fit deteriorates, we derived three sets of corrected profiles for each tunnel run.  One profile corresponding to no evaporative correction (i.e., only diesel correction), and a second set of profiles that corresponds to the maximum level of evaporative correction before the fit begins to deteriorate (15-20%).  The third profile corresponds to an average between no correction and maximum correction (5-10%).  Table 3-2 lists composites for the uncorrected tunnel measurements and composite of the best fitting diesel corrected profiles.

3.2 
Compilation of Profiles from Previous Studies


In addition to the motor vehicle exhaust profiles that were derived from measurements in the Lincoln and Callahan Tunnels, the composite exhaust profile from the data of Sigsby et al., (1987) and cold-start exhaust profile (Fujita et al., 1997a) were also used in the source apportionment for comparison.  The profile from Sigsby et al. was derived from the Federal Test Procedure (FTP) tests of 46 in-use passenger vehicles for 1975 to 1982 model years and was re-calculated by from the original measurements to provide a more complete chemical break-down of coeluting peaks (Fujita et al., 1994).  A composition profile for cold-start emissions was obtained by DRI (Fujita et al., 1997a) from samples collected in the parking garage of the T. P. O'Neill Federal Building in downtown Boston on September 12-13, 1995.  One-hour canister samples were collected during a ventilation period ("background") and near the end of the workday at three locations within the garage.

The additional profiles that were found necessary to include in past source apportionment studies are listed in Table 3-2 (Fujita et al., 1994; Fujita et al., 1995).  These profiles include solvent, biogenic, natural and liquefied petroleum gases.  A large variety of formulations are used in surface coatings, and it is unlikely that one or two profiles adequately represent the emissions from all surface coatings.  The most recent data are those of Censullo et al., (1996).  Eleven categories of coating were analyzed in this study.  In all detailed species profiles were obtained for 106 samples of water-based and solvent-based coating samples.  Isoprene is taken to constitute 100 percent of NMHC in the biogenic emissions profile (BIOGENIC).  Biogenic NMHC emissions are highly reactive in the atmosphere, and biogenic source contributions derived from CMB modeling will supply only a lower limit to the actual contributions from biogenic emissions.  The commercial natural gas (CNG) profile is based on samples taken in the summer of 1972 at Los Angeles, CA and in the summer of 1973 at El Monte, CA.  The geogenic natural gas (GNG) profile is based upon samples taken in the spring of 1972 in Newhall, CA and at a well head in Redondo Beach, CA in the fall of 1973.  The composition of the samples of both types of natural gas did not vary despite the differences in time and location of sample collection (Fujita et al., 1994).

3.3 Evaluation of Source Profiles

The tunnel-derived exhaust profiles, uncorrected tunnel profiles, and dynamometer-derived exhaust profiles were applied to the same ambient samples to determine the sensitivity of the CMB model to alternative exhaust profiles.  Table 3-4 shows the effect of alternative vehicle exhaust profiles on the average source contributions for a set of 65 ambient samples from the PAMS site at Bronx, NY.  Samples for this test were collected during the 0700-0800, EDT in the summer of 1995. Each of the ambient samples were apportioned with the diesel profile, TU_MCHHD, plus twelve alternative gasoline vehicle exhaust profiles (Exh801a, Exh_Cal0, Exh_Cal1, Exh_Cal2, Exh_Lin0, Exh_Lin1, Exh_Lin2, Tu_Calla, Tu_Lin, Tu_Mchld, Tu_Tusld, and Wa_Tu1 using only fitting species that are enriched in diesel and spark-ignition vehicle exhaust (ethene, acetylene, propene, benzene, nonane, decane, and undecane).

Source contribution estimates using alternatives gasoline vehicle exhaust profiles range from 30 to 60 percent of total NMHC.  Exhaust profiles for relatively cleaner fleets (e.g., Tuscarora and Mount Baker Tunnels) yield lower contributions.  Exhaust contributions varied by no more than 10 percent for the three levels of assumed headspace vapor contributions for both Lincoln and Callahan Tunnels profiles. The profiles corresponding to the maximum level of evaporative correction gave exhaust contributions about 5-6 percent greater than profiles corresponding to averages between no correction and maximum correction.  Profiles derived from the tunnel measurements at the Lincoln Tunnel consistently yielded the best model performance.
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   Samples collected on 0700 EDT at Bronx, NY were used in the test
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Table 3-5 shows the effect of alternative gasoline profiles on the average source contributions for the same set of 65 ambient samples from the PAMS sites in Bronx, NY during the 0700 EDT sampling period.  Use of the vapor profiles for gasoline samples from either Boston or Los Angeles results in large overestimation of total NMHC.   In contrast, the vapor profile for the Washington samples yield total predicted NMHC contributions that are, on average, about 90 of the observed ambient NMHC.   Less than 100 percent is expected as only vehicle-related source profiles were included in these sensitivity tests.  Adding the other default source profiles does not significantly alter the contributions among the tailpipe and evaporative emissions for gasoline vehicles, but reduces the contribution of diesel exhaust from 22.0 to 7.7 percent.  The difference is assigned to surface coating because decane and undecane are major components of both diesel exhaust and surface coatings.  Because the  sensitivity tests shown in Table 3-4 indicate that diesel exhaust is the correct source of the higher molecular weight species at the Bronx site, the surface coating profiles were not used in the default set of profiles in order to avoid potential for collinearity between these two profiles.
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Table 3-3.   Apportionment of Motor Vehicle Exhaust and Running Evaporative Loss
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