3.0 RESULTS

Data are presented in this section that summarize the results of the project. Summary
data, including averages, standard deviations, medians, maximum, and minimum concentrations
are reported for all parameters. The averages and medians are provided as reference values and
are useful for comparing the emissions and resultant exposures for the different tests. However,
it should be noted that the 32 tests do not represent a statistical sample of different types of
cooking. The 32 tests include replicates and tests performed with the same foods or cooking
methods but with different pans or oils. The 32 tests aso include tests of simple exposure
reduction methods. The averages, standard deviations, and medians should not be interpreted as
representative for cooking in this test house or any other house.

Results from the pre-test were reported previously and are included in a complete
database, which will be submitted to the ARB in electronic format.

This section contains limited discussion of the data. The results are further summarized
and discussed in Section 4.0.

3.1  Test Descriptions

A total of 32 cooking tests were performed during the study. The tests are summarized in
Table 3-1. In addition to the 32 cooking tests, eight other tests were performed. These eight
additional tests included baseline measurements of CO, NO, and NO, concentrations during
operation of the gas range burner (Test 33) and oven (Test 34) and evaluation of the impact of
the URG sampling pumps in the kitchen on pollutant measurements (Tests 35, 36, and 37).
Results are also presented for three test periods when the oven was operated at 350 °F following
application of the oven-dirtying foods (Tests 38, 38R, and 39). The results from tests 33 through
39 were not included in the calculation of the summary statistics because these were not cooking
tests.

As discussed in Section 2.0 and shown in Table 3-1, both the types of cooking and the
foods varied. Some foods were cooked in pans on the range top burner, including bacon,
tortillas, and stovetop stir frying. French fries were prepared in oil in a pan on the range top.
The oven was used to broil fish and bake lasagna. Most of the cooking involved some type of
frying or use of cooking oil. None of the foods in this study was prepared by boiling in water or
by steaming, except during Test 20 when a full meal was prepared. The mass of food at the start
of the cooking event is listed in the table. The mass includes the cooking oil if required for the
food preparation. The final column presents the mass lost during the cooking event. Thiswill
include both particulate matter and vapor-phase emissions, including water from the foods. The
mass lost during the cooking events ranged from 10 g during preparation of popcorn in the
microwave to 1830 g during preparation of the full meal.

Cooking oils were used during preparation of a number of the foods. The type of cooking oil
used isaso listed in Table 3-1. Peanut oil, vegetable ail, and olive oil were used in the cooking
activities. Prior to the tests, the oils were extracted and analyzed to determine the PAH
concentrations. Results of the analyses of the bulk oils are presented in Table 3-2. PAHswere
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detected in all five oilstested. The PAH concentrations were generally higher in the olive and
peanut oils than in the canola, corn, or vegetable oils. Twenty-one of the 22 PAHSs targeted for
guantitation were measured in the olive oil. But, the peanut oil had higher concentrations of
most of the PAHs. The peanut oil was used for stovetop stir-frying. The PAH emissions during
the stir-fry cooking with peanut oil were compared to stir-fry cooking using vegetable oil in

Test 30.

Table 3-1. Summary of the Cooking Tests

-:;I%St Range Type Test Food Description/Notes Fito?jrf\l/lnais Ma?z)l_ 08
' (@
1 Gas Oven Cleaning [Test aborted due to oven problem - --
1R Gas Oven Cleaning [Self-cleaning feature 90 90
Gas Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil 1015 135
3 Gas Bacon Extralean bacon — Total 975 290
3A Gas Bacon Extralean bacon — First event 495 145
3B Gas Bacon Extralean bacon — Second event 480 145
Gas Tortillas \White corn tortillas fried in vegetable ail 1840 295
Gas French Fries  |Steak cut French friesin 1 gal of vegetable ail 4870 695
6 Gas Broil Fish Atlantic salmon steaks with olive oil —Total 1040 155
6A Gas Broil Fish  |Atlantic salmon steaks with olive oil — 1% event 525 70
6B Gas Broil Fish Atlantic salmon steaks with olive oil — 2™ event 515 85
Gas Bake Lasagna |Frozen lasagna with meat sauce 1165 45
Electric Oven Cleaning [Self-cleaning feature 90 90
Electric Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil 1060 195
10 Electric Bacon Extralean bacon — Total 890 385
10A Electric Bacon Extralean bacon — First event 435 170
10B Electric Bacon Extralean bacon — Second event 455 215
11 Electric Tortillas \White corn tortillas fried in vegetable oil 1905 380
12 Electric French Fries  |Steak cut French friesin 1 gal of vegetable ail 4875 1120
13 Electric Broil Fish Atlantic salmon stesks with olive oil — Total 835 90
13A Electric Broil Fish Atlantic salmon steaks with olive oil — 1% event 420 45
13B Electric Broil Fish Atlantic salmon steaks with olive oil — 2™ event 445 45
14 Electric Lasagna Frozen lasagha with meat sauce 1170 145
15 | Microwave Bacon Extralean bacon — Total 940 470
15A [ Microwave Bacon Extralean bacon — First event 535 265
15B | Microwave Bacon Extralean bacon — Second event 405 205
16 | Microwave Lasagna Frozen lasagna with meat sauce 1160 165
17 Gas Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil — Total 1805 555
17A Gas Stovetop Stir Fry |Chicken, frozen vegetables, peanut oil — 1% event 905 290
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Table 3-1. Summary of the Cooking Tests Cont.

L? Range Type Test Food Description/Notes tho?jrf\l/ln;ss Mas(,z)l_ 0ss
' (%)
17B Gas Stovetop Stir Fry |Chicken, frozen vegetables, peanut oil — 2™ event 900 265
18 Gas Bacon Extralean bacon — Total 910 390
18A Gas Bacon Extralean bacon — First event 445 190
18B Gas Bacon Extralean bacon — Second event 465 200
19 Gas Broil Fish Atlantic salmon stesks with olive oil — Total 810 180
19A Gas Broil Fish Atlantic salmon steaks with olive oil — 1% event 390 70
198 Gas Broil Fish Atlantic salmon steaks with olive oil — 2™ event 420 110
20 Gas Full Meal Fried chicken, yellow sguash, broccali, gravy 13145 1830
21 Gas Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil — Total 1800 370
21A Gas Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil — 1% event 885 175
21B Gas Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil — 2™ event 915 195
22 Gas French Fries  |Steak cut French friesin 1 gal of vegetable oil 5215 795
23 Gas Bake Lasagna [Frozen lasagna with meat sauce 1170 200
24 Gas Fry Beef L ess than 30% fat ground beef, browned 915 175
24R Gas Fry Beef L ess than 30% fat ground beef, browned 910 190
25 Gas Pork Roast Roasted center cut pork loin rib roast 1920 195
26 Gas Fry Beef L ess than 30% fat ground beef, browned 905 225
27 Gas Pork Roast Roasted center cut pork loin rib roast 1960 305
28 Gas Fry Beef L ess than 30% fat ground beef, browned 915 140
29 Gas Pork Roast Roasted center cut pork loin rib roast 2405 140
30 Gas Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil — Total 1795 310
30A Gas Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil — 1% event 885 150
30B Gas Stovetop Stir Fry [Chicken, frozen vegetables, peanut oil — 2™ event 910 160
31 Gas Fry Beef L ess than 30% fat ground beef, browned — Total 1820 210
31A Gas Fry Beef L ess than 30% fat ground beef, browned — 1% event 910 120
31B Gas Fry Beef L ess than 30% fat ground beef, browned — 2™ event 910 90
32 | Microwave Popcorn Movie theatre butter flavor popcorn — Total 220 20
32A | Microwave Popcorn Movie theatre butter flavor popcorn — 1% event 110 10
32B | Microwave Popcorn Movie theatre butter flavor popcorn — 2™ event 110 10
33 Gas Range Baseline (with pan of water) 0
34 Gas Oven Baseline 0
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Table 3-2. Concentrations (h g/g) of PAHsin Cooking Qils®

Compound Olive Peanut Canola Corn Vegetable
A cenaphtylene NDP® NDP NDP NDP NDP
IAcenaphthene 19.88 NDP NDP NDP NDP
Phenanthrene ™ 10.67 NDP NDP 0.72 NDP
Anthracene ©™ 112 2.60 1.12 154 0.56
Fluoranthene ™ 4.07 1.28 0.71 0.65 1.64
[Pyrene <™ 7.10 10.23 1.79 NDP NDP
[Benz(a)anthracene =" 4.49 1357 6.51 NDP 222
Chrysene® 3.29 14.73 NDP® NDP 222
[Benzo(b-j+K)fluoranthene 77.33 72.82 NDP 4.68 5.28
[Benzo(e)pyrene o 0.26 19.44 ND® 2.70 3.66
[Benzo(a)pyrene) <" 8.32 24.48 NDP 10.96 4.22
lindeno[1,2,3-cd]pyrene® 16.25 30.34 2.67 2.03 0.84
[Benzo(ghi)perylene 531 26.58 18.72 3.20 8.40
Fluorene 1.73 NDP 021 0.28 0.30
1-methyl phenanthrene 4.25 0.74 3.56 3.59 4.38
Perylene 1.50 15.53 NDP 1.90 3.06
[Dibenzo(ah+ac)anthracene 9.26 27.10 NDP 0.59 9.20
Naphthalene 31.70 13.93 15.53 13.29 17.58
1-methylnaphthalene 10.11 NDP NDP NDP 0.66
Bipheny 2.99 0.12 0.72 0.26 NDP
2,6+2,7-dimethylnaphthalene 8.63 NDP NDP NDP NDP®
2,3,5+!-trimethylnaphthalene 4.63 0.16 0.63 NDP 0.32

~ @ Dataare corrected for the analytical blank
® ND: Not detected at a concentration higher than the analytical blank
¢ Designated as a carcinogen or probable carcinogen
™ Designated as a mutagen
! Designated as a teratogen

Designationsfrom: U.S. Environmental Protection Agency (USEPA), 1989a. Risk Assessment Guidance for Superfund, Human
Health Evaluation Manual, Volume |, Part A. Interim Final. Office of Emergency and Remedial Response, Washington, DC.
EPA/540/1-89/002. December.

PAH concentrations in bulk cooking oils have not been reported previously.
Benzo(a@)pyrene and dibenzo(a,h)anthracene have been reported previously in fumes from
refined vegetable, soybean, and vegetable oil (Shuguang et al., 1994), but the concentrationsin
the oil were not reported. Wu et a. (1998) aso reported PAHs in fumes from cooking ails, but
did not determine the concentration of the PAHs in the ails.

During each test, cooking temperatures were recorded on a continuous basis. Depending
on the type of cooking activity, temperatures measured included the temperature of the food, the
oven temperature, and the flame temperature (oven or range top burner). The average
temperatures during each cooking event are listed in Table 3-3 for the oven and burner. The
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maximum temperature is listed for the food. There was difficulty placing the thermocouple into
the burner flame at exactly the same location, making it difficult to compare flame temperatures
between tests. It was also difficult to place the thermocouple into the meat and fish at the start of
the test. The thermocouple could not be inserted into the Salmon steaks used for the broiling
tests. The temperature data should be used to evaluate relative differences between tests, rather
than absolute differences.

Although it was difficult to accurately measure the temperatures in the food or the range-
top burner flame temperature due to the difficultly of achieving a consistent probe placement
relative to the flame, the oven temperature measurements were more repeatable. During the two
replicate tests (Nos. 7 and 23) that involved baking of lasagna in the gas oven, the average oven
temperatures were 190 and 198 °C and the oven burner flame temperatures averaged 225 and
243°C during the 2-hr cooking events. During two tests (Nos. 27 and 29) in which a pork roast
was cooked in the oven, the average oven temperatures were 153 and 146 °C and oven burner
flame temperatures were 180 and 176 °C. For both types of cooking, the variation between
cooking temperatures was small. As shown in Table 3-3, similar repeatability could not be
obtained for the range-top burner flame temperatures during replicate tests.

The gas or éectric use during the cooking test was recorded with either a dry gas meter
or awattmeter. Results of these measurements are also included in Table 3-3. Vaues for gas
use are based on heating content of 1000 btu/ft® of gas. The local gas company reported that the
gas supplied to the test house was 1000 + 20 btu/ft®.
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Table 3-3.

Cooking Temperatures and Energy Use during Cooking Tests

Temperature (°C)? Cooking
Total Event
Oven Burner |Energy Use Energy Rate

Test No. Type Range Conditions Food Oven Flame Flame BTU BTU/h kJ/h
1R Oven Cleaning Gas Standard NA® 434 481 -- 55667 13917 14683
2 Stovetop Stir Fry Gas Standard 79.6 - - 85° 5594 7991 8431
3A Bacon Gas Standard 148 - - 108" 2133 5817 6138
3B Bacon Gas Standard 156 - - 105° 1949 5848 6170
4 Tortillas Gas Standard 172¢ - - 97" 4704 6272 6617
5 French Fries Gas Standard 182¢ - - 729 8740 7712 8137
6A Broil Fish Gas Standard NM € 112 18 - 3673 9182 9687
6B Broil Fish Gas Standard NM € 112 25 -- 3553 10658 11245
7 Bake Lasagna Gas Standard 47.4 190 225 -- 10181 4848 5115
8 Oven Cleaning Electric Standard NA 450 466 -- 28756 7189 7585
9 Stovetop Stir Fry Electric Standard 105 -- -- 289 2956 8445 8910
10A Bacon Electric Standard 73.7 - - 272 684 1784 1883
10B Bacon Electric Standard 72.8 - - 298 700 1501 1584
11 Tortillas Electric Standard 232.9¢ -- -- No datd 5489 7659 8081
12 French Fries Electric Standard 171.4° - - 446 4392 10540 11120
13A Broil Fish Electric Standard NM € 189 83 -- 3662 12206 12878
13B Broil Fish Electric Standard NM € 187 110 -- 1889 6295 6642
14 Lasagna Electric Standard 107.9 178 182 -- 6629 3287 3468
15A Bacon Microwave Standard NA -- -- -- 3753 5118 5400
15B Bacon Microwave Standard NA -- -- -- 3156 5118 5400
16 Lasagna Microwave Standard NA - - -- 2986 5118 5400
17A Stovetop Stir Fry Gas Worst Case 124 -- -- 398 3489 8052 2360
17B Stovetop Stir Fry Gas Worst Case 119 -- -- 284 3394 8145 2387
18A Bacon Gas Worst Case 184.1 -- -- 268 2642 6096 1787
18B Bacon Gas Worst Case 143.6 - - 337 2613 5058 1482
19A Broil Fish Gas Worst Case NM € 168 24 -- 4393 10544 3090
19B Broil Fish Gas Worst Case NM € 188 34 -- 4365 10476 3070
20 Full Mea Gas Standard 1924 207 258 351 33309 14275 4184
21A Stovetop Stir Fry Gas Test 2 Replicate 88.3 - - 418 2490 7862 2304
21B Stovetop Stir Fry Gas Test 2 Replicate 100 - - 439 2808 8423 2468
22 French Fries Gas Test 5 Replicate 186.97 - - 277 11181 7623 2234
23 Bake Lasagna Gas Test 7 Replicate 112.3 198 243 -- 10796 5353 1569
24 Fry Beef Gas Cast Iron Pan 95.3 - - No datd 1561 4460 1307
24RA Fry Beef Gas Cast Iron Pan 93.7 -- -- 270 1727 4934 1446
24RB Fry Beef Gas Cast Iron Pan 93.0 - - 304 1293 3693 1082

25 Pork Roast Gas Aluminum Pan 77.3 - - No datd 10199 3400 996
26 Fry Beef Gas Exhaust Ventilation 94.7 - - 264 1935 5529 1620
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Temperature (°C)? Cooking
Total Event
Oven Burner |Energy Use Energy Rate

Test No. Type Range Conditions Food Oven Flame Flame BTU BTU/h kJ/h
27 Pork Roast Gas Exhaust Ventilation 81.8 153 180 - 11001 3647 1069
28 Fry Beef Gas Range Hood Shields 81.7 - - 237 1420 4056 1189
29 Pork Roast Gas Range Hood Shields 74.0 146 176 -- 11039 3680 1078
30A Stovetop Stir Fry Gas Vegetable Qil 104 - - 513 2363 7875 2308
30B Stovetop Stir Fry Gas Vegetable Oil 95.3 - - 295 2207 7790 2283
31A Fry Beef Gas Pan Lid NM 9 - - 300 1289 3683 1079
31B Fry Beef Gas PanLid NM 9 - - 253 1165 3885 1138
32A Popcorn Microwave Standard NM € -- -- -- 341 5118 5400
32B Popcorn Microwave Standard NM € - - -- 341 5118 5400
33 Burner Baseline Gas NA - - 260 7787 7787 2282
34 Oven Basdline Gas NA 187 210 -- 9567 4783 1402

N for Tests 1 through 32 37 14 14 26 46 46 46

Minimum 17 112 18 0 341 1501 996
Maximum 178 450 481 729 55667 14275 14683

@ peak temperature of the food during the test; average temperature for burner or oven during the test
® Thermocouple probe location for this test was inconsistent with |ater tests yielding variable flame temperatures, but other parameters indicate similar cooking temperatures

¢ Not applicable

4 Temperature of cooking oil
¢ Not measured due to difficulty of inserting thermocouple into the uncooked food at the start of the test

 No data due to problem with the data acquisition system

9 Not measured because of pan lid




3.2 PM3sand PMqg Integrated Mass M easurements

PM, 5 and PM 1o mass was collected on TeflorP filters using size selective impactors to
achieve the desired size cut-point. Mass was determined gravimetrically. Samples were
collected in the kitchen, living room, master bedroom, and outdoors. Indoor samples were
collected during the duration of the total exposure period of the test, as described in Section 2.0.
Outdoor air samples were collected during the duration of testing on each day. If more than one
test was conducted on a day, the integrated samples were collected over the total duration of all
tests on that day. This protocol was followed to increase the amount of mass on the filters to
improve the accuracy and precision of the gravimetric analysis. Results of the mass
measurements are presented in Tables 3-4 and 3-5. Concentrations of PM3 5 ranged from
approximately 1 to 14 ng/nt outdoors. Indoor concentrations during the 31 tests with PM mass
measurements ranged from 9 to 2660 ng/nT in the kitchen, 4.5 to 3880 ng/nT in the LR, and 2.9
to 2820 ny/nT in the MBR. The highest concentrations were during oven cleaning. PM1
concentrations outdoors ranged from none detectable to 19.3 ng/nt. The indoor concentrations
ranged from below the detection limit (3 ny/nT) to 3660 ng/nT in the three rooms where samples
were collected. The results of the PM mass measurements are discussed in Section 4.0.

3.3 Particle Concentrationsand Size Distributions M easur ed with the EL PI

M easurements were performed continuously with the ELPI during cooking tests. One-
minute averages were recorded for the data in 12 channels with size cutpoints of 0.04 to 8.38 nm
geometric particle diameter. The average concentrations were calculated for the cooking period
only and during the total exposure period. The results plus summary statistics for the 32 cooking
tests are presented for the particle concentrations (Tables 3-6 and 3-7), dN/dlog(Dp) mode
(Tables 3-8 and 3-9), and the estimated mass concentrations using the ELPI algorithm and a
particle specific gravity of 1.0 g/ml (Tables 3-10 and 3-11). Results of background
measurements before and after the tests are presented in Table 3-12. The background
measurements were recorded for a minimum of ten minutes prior to the start of each test to
measure the background PM levelsin the kitchen. At the end of each day of testing,
measurements were also made outdoors with the ELPI.

A strong correlation was not found between the PM mass concentrations measured with
the ELPI and the mass measurements should only be used for comparison with gravimetric
measurements. By comparing gravimetric outdoor data from Table 3-4 and ELPI background
data from Table 3-12, it was found that concentration data was smilar but not directly correlated.
Therefore, the ELPI measurements should only be used as a comparison with gravimetric
methods. PM 19 measurements with the ELPI are reported in Table 3-12, but it can be seen that
the measurements are not useful for documenting background concentrations. Due to the low
particle counts in the channels for the three largest size fractions of particles, results for the large
size fraction do not appear to be reasonable in most cases when compared to the results for the
gravimetric samples.
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Table 3-4. PM,.5 Mass Concentrations (nmg/nt) during Cooking Tests

Test No. Type Range Condition K LR MBR ouT
1R Oven Cleaning Gas Standard 2032 3879 2818 3.8
2 Stovetop Stir Fry Geas Standard 241 191 185 7.0
3 Bacon Gas Standard 482 142 286 7.0
4 Tortillas Gas Standard 566 260 77.4 4.2
5 French Fries Gas Standard 195 71.9 83.3 42
6 Broil Fish Gas Standard 698 NA 673 7.0
7 Bake Lasagna Geas Standard 1090 139 48.7 4.9
8 Oven Cleaning Electric Standard 1020 577 106 13.6
9 Stovetop Stir Fry Electric Standard 214 1124 364 5.6
10 Bacon Electric Standard 207 276 235 57
11 Tortillas Electric Standard 1269 1175 1173 5.7
12 French Fries Electric Standard 374 94.7 90.2 5.7
13 Broil Fish Electric Standard 415 505 504 5.6
14 Lasagna Electric Standard 112 238 131 5.6

15 Bacon Microwave Standard ELPI Only - --

16 Lasagna Microwave Standard ELPI Only - --
17 Stovetop Stir Fry Gas Worst Case 1289 850 798 81
18 Bacon Gas Worst Case 484 711 771 8.8
19 Broil Fish Gas Worst Case 225 734 727 8.8
20 Full Meal Gas Standard 666 739 772 5.2
21 Stovetop Stir Fry Gas Test 2 Replicate 185 323 301 8.8
22 French Fries Gas Test 5 Replicate 162 91.9 70.5 41
23 Bake Lasagna Gas Test 7 Replicate 362 44.6 45.9 4.0
24 Fry Beef Gas Cast Iron Pan 51.9 8.6 8.8 3.6
24R Fry Beef Gas Cast Iron Pan 153 7.73 8.64 152
25 Pork Roast Gas Aluminum Pan 46.4 114 11.6 3.6
26 Fry Beef Gas Exhaust Ventilation 258 9.8 7.7 6.3
27 Pork Roast Gas Exhaust Ventilation 8.96 54.3 8.24 6.3
28 Fry Beef Gas Range Hood Shields 29.9 5.7 38 30
29 Pork Roast Gas Range Hood Shields 222 45 15° 30
30 Stovetop Stir Fry Geas Vegetable Oil 392 294 303 81
31 Fry Beef Gas Pan Lid 355 58 6.4 4.0

32 Popcorn Microwave Standard ELPI Only - --

N 30 29 29 29
Minimum 9.0 45 15 15
Maximum 2032 3879 2818 13.6

a_ Below detectable limits. Vaue taken at %2 MDL.




Table 3-5. PM 1o Mass Concentrations (mg/nt’) during Cooking Tests
Test No. Type Range Conditions K LR MBR ouT
1R Oven Cleaning Gas Standard 3661 2667 2159 10.4
2 Stovetop Stir Fry Geas Standard 269 469 385 9.7
3 Bacon Gas Standard 261 180 162 9.7
4 Tortillas Gas Standard 242 130 112 135
5 French Fries Gas Standard 342 147 114 135
6 Broil Fish Gas Standard 451 711 816 NA
7 Bake Lasagna Geas Standard 185 253 413 6.7
8 Oven Cleaning Electric Standard 395 634 957 9.30
9 Stovetop Stir Fry Electric Standard 1171 580 962 17.7
10 Bacon Electric Standard 289 304 294 8.0
11 Tortillas Electric Standard 1315 1213 1182 8.0
12 French Fries Electric Standard 207 131 118 8.0
13 Broil Fish Electric Standard 723 509 509 17.7
14 Lasagna Electric Standard 352 19.9 139 10.5
15 Bacon Microwave Standard ELPI Only - --
16 Lasagna Microwave Standard ELPI Only - --
17 Stovetop Stir Fry Gas Worst Case 1436 1361 1356 7.6
18 Bacon Gas Worst Case 753 792 834 144
19 Broil Fish Gas Worst Case 729 743 778 144
20 Full Meadl Gas Standard 817 20.3 799 13.2
21 Stovetop Stir Fry Geas Test 2 Replicate 774 642 554 144
22 French Fries Gas Test 5 Replicate 183 114 103 59
23 Bake Lasagna Gas Test 7 Replicate 929.1 54.6 52.5 6.5
24 Fry Beef Gas Cast Iron Pan 98.2 23.6 18.9 6.2
24R Fry Beef Gas Cast Iron Pan 189 24.2 22.7 152
25 Pork Roast Gas Aluminum Pan 60.5 20.3 17.7 6.2
26 Fry Beef Gas Exhaust Ventilation 277 17.7 455 19.3
27 Pork Roast Geas Exhaust Ventilation 69.5 205 14.3 19.3
28 Fry Beef Gas Range Hood Shields 136 204 14.6 7.3
29 Pork Roast Gas Range Hood Shields 38.7 15° 6.4 7.3
30 Stovetop Stir Fry Geas Vegetable Oil 913 587 606 7.6
31 Fry Beef Gas Pan Lid 135 22.7 17.1 6.50
32 Popcorn Microwave Standard ELPI Only - --
N 30 30 30 28
Minimum 38.7 04 6.4 15
Maximum 3661 2667 2159 193

T _Below detectable limits. Value taken at 2 MDL.
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Table 3-6. ELPI Average Particle Concentrations in 12 Size Fractions during the Cooking Period

Concentration (Particles’cm®) in Size Fraction

Test Range Food 0.04 0.08 0.13 0.21 0.32 0.51 0.81 129 | 202 | 318 | 524 | 838 | PM,s PM
1 Gas Oven Cleaning | 227,014 | 90,766 | 45,390 33,091 | 35469 | 19,045 | 7,900 |2100| 157 | 73 47 45 | 460,933 | 461,098
1R Gas Oven Cleaning | 280,903 | 171,750 | 116,159 | 94,022 | 73510 | 44,320 | 1,921 | 124 40 25 21 26 | 782,750 | 782,822
2 Gas Stovetop Stir Fry | 83,240 | 36,312 15,621 6,697 1,044 202 54 25 12 7 5 5 143,205 | 143,222
3 Gas Bacon 61,361 | 37,401 | 24,554 14,065 1,591 190 29 10 4 1 1 2 139,205 | 139,209
3A Gas Bacon 57,365 | 25,669 14,008 6,186 561 97 19 8 4 2 1 2 103,917 | 103,922
3B Gas Bacon 57,478 | 42,031 | 29,058 17,334 2,104 247 38 12 4 1 1 2 148,308 | 148,313
4 Gas Tortillas 143,682 | 47,460 | 10,278 1,848 195 72 19 12 8 3 2 2 203,574 | 203,581
5 Gas French Fries 125,329 | 38,240 | 12,358 3,548 273 83 23 12 9 3 2 2 179,875 | 179,882
6 Gas Broil Fish 87,260 | 56,137 | 39,931 32,348 | 19,494 7,359 754 66 14 6 4 6 243,364 | 243,381
6A Gas Broil Fish 82,172 | 49,462 19,305 5,561 865 129 16 8 4 3 2 3 157,523 | 157,531
6B Gas Broil Fish 90,114 | 57,559 | 39,358 33,643 | 23,157 9,936 1,338 | 124 27 13 10 12 | 255,257 | 255,293
7 Gas Bake Lasagna | 219,036 | 89,693 | 40,291 24,344 4,128 818 127 27 7 3 2 3 378,472 | 378,480
8 Electric Oven Cleaning | 151,442 | 73,683 | 45,749 44,183 | 16,940 6,125 800 105 10 2 10 1 339,036 | 339,049
9 Electric | Stovetop Stir Fry | 81,015 | 45,301 17,063 8,156 2,088 932 274 103 37 17 8 5 154,971 | 155,000
10 Electric Bacon 20,562 | 13,792 11,641 12,147 3,168 451 30 8 0 3 0 1 61,799 | 61,804
10A Electric Bacon 11,925 5,865 3,929 3,210 596 71 11 3 0 2 0 1 25,610 | 25,614
10B Electric Bacon 26,368 | 18,892 14,799 14,660 3,604 519 40 11 1 4 1 1 78,894 | 78,899
11 Electric Tortillas 136,828 | 125,806 | 90,918 48,176 | 13,700 3,716 566 119 26 12 6 7 419,854 | 419,879
12 Electric French Fries 66,141 | 30,406 7,305 2,153 306 76 18 8 2 3 1 2 106,416 | 106,422
13 Electric Broil Fish 70,217 | 39,672 | 27,294 25,406 7,238 1,988 169 19 4 1 1 1 172,007 | 172,010
13A Electric Broil Fish 23,185 | 10,800 5,246 3,397 806 233 27 5 2 1 1 1 43,702 | 43,704
13B Electric Broil Fish 66,827 | 36,244 | 23,784 23,234 6,785 1,810 145 16 4 1 1 1 158,848 | 158,851
14 Electric Lasagna 7,715 3,556 1,585 692 101 9 0 0 1 0 1 1 13,659 | 13,661
15 | Microwave Lasagna 2,561 850 762 465 170 60 5 2 1 0 0 0 4,876 4,876
16 | Microwave Bacon 2,299 1,123 797 640 263 121 27 10 3 1 1 0 5,283 5,285
16A | Microwave Bacon 2,235 989 753 598 251 109 22 7 2 2 1 0 4,967 4,969
16B | Microwave Bacon 2,115 1,173 831 696 288 141 34 13 4 2 1 0 5,296 5,298
17 Gas Stovetop Stir Fry | 126,334 | 44,158 | 29,020 24,276 8,102 2,796 0 0 0 0 0 0 234,686 | 234,686
17A Gas Stovetop Stir Fry | 100,731 | 32,731 17,825 11,049 3,585 1,397 0 0 0 0 0 0 167,319 | 167,319
17B Gas Stovetop Stir Fry | 134,944 | 48,289 | 31,148 30,030 | 10,092 3,408 0 0 0 0 0 0 257,911 | 257,911
18 Gas Bacon 75,732 | 59,894 | 47,714 52,855 | 16,203 4,089 296 61 13 4 2 3 256,855 | 256,864
18A Gas Bacon 101,005| 63,976 | 38,823 26,955 5,552 975 99 33 11 5 4 4 237,429 | 237,443
18B Gas Bacon 91,291 | 58,998 | 44,217 53,728 | 17,796 4,565 319 67 14 5 3 4 270,995 | 271,007
19 Gas Broil Fish 205,502 | 155,142 | 114,378 | 77,253 7,803 1,013 99 41 0 0 0 0 561,232 | 561,232
19A Gas Broil Fish 317,050 | 217,412 | 109,773 | 37,096 2,815 497 122 67 0 0 0 0 684,833 | 684,833
198 Gas Broil Fish 248,370 | 250,981 | 184,203 | 101,825 | 10,370 1,364 125 59 0 0 0 0 797,297 | 797,297
20 Gas Full Meal 460,280 | 168,719 | 84,717 65,281 | 21,608 4,240 517 110 27 14 10 14 | 805,499 | 805,536
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Concentration (Particles'em®) in Size Fraction

Test Range Food 0.04 0.08 0.13 0.21 0.32 0.51 0.81 129 | 202 | 318 | 524 | 838 | PM,s PM o
21 Gas Stovetop Stir Fry | 96,357 | 35,925 | 19,854 14,191 2,381 434 96 48 20 9 5 4 169,307 | 169,324
21A Gas Stovetop Stir Fry | 103,859 | 34,203 14,591 9,222 1,546 305 68 36 17 9 6 5 163,847 | 163,867
21B Gas Stovetop Stir Fry | 146,088 | 52,646 | 29,306 21,930 4,286 800 168 79 32 16 9 7 255,334 | 255,366
22 Gas French Fries 124,804 | 66,432 | 25,839 7,280 531 131 26 14 7 3 2 2 225,065 | 225,073
22A Gas French Fries 99,122 | 46,337 11,000 2,371 283 80 16 10 5 2 2 2 159,225 | 159,232
22B Gas French Fries 162,854 | 88,602 | 49,758 17,435 1,009 226 43 23 10 4 2 3 319,960 | 319,969
23 Gas Bake Lasagna | 108,482 49,030 | 14,956 3,062 153 38 9 6 0 0 0 0 175,735 | 175,735
24 Gas Fry Beef 9,377 2,009 659 226 59 22 4 2 2 0 0 0 12,359 | 12,361
24R Gas Fry Beef 24,998 | 10,623 2,388 577 99 26 7 3 2 1 1 1 38,723 | 38,725
24RA Gas Fry Beef 41,458 | 12,285 2,406 531 93 26 8 4 2 1 1 1 56,814 | 56,817
24RB Gas Fry Beef 10,975 7,363 1,703 446 84 22 6 2 2 1 0 0 20,603 | 20,604
25 Gas Pork Roast 20,757 | 12,883 5,237 2,399 318 31 2 1 2 0 0 0 41,628 | 41,628
26 Gas Fry Beef 6,912 970 359 164 61 17 5 2 0 0 0 0 8,490 8,490
27 Gas Pork Roast 6,552 2,534 891 375 0 0 0 0 0 0 0 0 10,352 | 10,352
28 Gas Fry Beef 0 746 348 142 64 16 2 1 0 0 0 2 1,319 1,321
29 Gas Pork Roast 1,739 271 97 60 24 5 1 0 1 0 0 0 2,198 2,199
30 Gas Stovetop Stir Fry | 94,119 | 32,867 | 20,025 10,291 2,937 1,046 255 59 20 9 5 3 161,618 | 161,635
30A Gas Stovetop Stir Fry | 55,191 | 16,141 7,058 2,849 813 341 100 27 12 6 5 3 82,533 | 82,547
30B Gas Stovetop Stir Fry | 91,171 | 29,215 | 18,962 10,849 3,091 1,063 240 56 19 7 5 3 154,666 | 154,680
31 Gas Fry Beef 0 536 155 89 32 6 11 0 3 0 1 6 832 839
31A Gas Fry Beef 0 508 176 92 30 6 9 0 2 0 0 3 822 825
31B Gas Fry Beef 0 575 147 92 34 6 12 0 4 0 1 8 870 879
32 | Microwave Popcorn 7,366 2,582 1,300 811 191 50 7 2 1 0 0 0 12,310 | 12,311
33 Gas Range Baseline | 27,883 | 12,847 2,422 651 153 47 12 5 2 2 1 1 44,022 | 44,026
34 Gas OvenBasdine | 47,611 | 24,904 7,174 2,306 464 80 5 0 0 0 0 0 82,544 | 82,544
N 48 48 48 48 48 48 48 48 48 48 48 48 48 48
Minimum 0 271 97 60 0 0 0 0 0 0 0 0 822 825
Maximum 460,280 | 250,981 | 184,203 | 101,825 | 73510 | 44,320 | 1,921 | 124 40 25 21 26 [ 805,499 | 805,536
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Table 3-7. Average Particle Concentrations in 12 Size Fractions during the Total Exposure Period of Cooking Events

Concentration (Particles’cm®) in Size Fraction

Test Range Food 0.04 0.08 0.13 0.21 0.32 0.51 0.81 129 |2.02|3.18|5.24(8.38] PM;s PM 9
1 Gas Oven Cleaning | 169,009 68,156 34,313 25,266 31,146 18,675 6,519 1,783 |126( 56 | 35 | 34 | 354,993 | 355,119
1R Gas Oven Cleaning | 229,191 | 141,593 98,010 80,803 62,748 38,967 1,872 97 31| 19|16 | 20 | 653,311 | 653,367
2 Gas Stovetop Stir Fry | 69,580 34,140 19,792 9,807 1,504 278 71 31 13| 6| 3 | 4| 135217 | 135230
3 Gas Bacon 54,250 36,875 25,754 16,178 2,039 230 34 10 4 111 | 2| 135373 | 135376
3A Gas Bacon 62,448 36,422 23,563 13,331 1,474 177 27 9 4 11| 1| 2| 137456 | 137,460
3B Gas Bacon 46,289 37,413 27,978 19,027 2,601 282 41 11 4 11 ] 0] 2] 133648 | 133,651
4 Gas Tortillas 109,938 53,960 19,598 4,588 237 85 18 11 72| 1| 1| 188442 | 188,446
5 Gas French Fries 101,538 33,164 14,413 5,544 366 105 26 13 8 | 2|2 | 1| 155178 | 155,182
6 Gas Brail Fish 91,059 55,516 48,509 47,698 28,707 11,840 1,365 105 211 9] 6 | 9 | 284,818 | 284,843
6A Gas Broil Fish 86,951 56,052 40,183 32,094 18,662 6,766 620 53 11| 5| 3 | 5| 241,391 | 241,404
6B Gas Broil Fish 95,525 55,213 57,004 63,426 38,799 16,928 2,111 157 31|14 |10 | 13 | 329,195 | 329,232
7 Gas Bake Lasagna | 169,667 72,118 35,355 22,670 3,802 727 107 21 6 | 2 [ 1] 2| 304472 | 304,478
8 Electric Oven Cleaning | 124,142 62,247 39,152 39,288 15,705 5,479 689 87 8 1]10| O | 286,79 | 286,808
9 Electric | Stovetop Stir Fry | 66,622 32,037 16,338 10,016 2,976 1,340 397 144 44 1 17| 6 | 3 | 129914 | 129,939
10 Electric Bacon 21,681 19,129 17,320 21,733 7,058 1,316 76 13 114/10]1 88,328 88,333
10A Electric Bacon 18,607 12,061 10,571 11,294 3,020 428 27 7 O30 (|1 56,014 56,018
10B Electric Bacon 24,277 25,043 22,961 30,449 10,427 2,057 118 19 2|40 (1] 11535 | 115359
11 Electric Tortillas 70,689 85,950 86,298 66,471 28,195 5,346 682 124 231 9| 5 | 5| 343778 | 343,798
12 Electric French Fries 79,847 41,988 18,266 6,071 612 157 36 15 2 | 5|1 (1] 146994 | 147,001
13 Electric Broil Fish 79,560 46,734 33,489 32,121 9,333 2,832 429 49 6 | 2| 1| 1| 204554 | 204,558
13A Electric Brail Fish 70,989 40,394 27,990 25,830 7,325 2,022 174 19 4 | 211 | 1] 174748 | 174,752
13B Electric Broil Fish 88,688 53,463 39,295 38,733 11,440 3,682 696 81 8| 2|0 | 1| 236,08 | 236,090
14 Electric Lasagna 8,772 4,212 1,911 863 126 6 0 0 0O)J]0f1]1 15,890 15,892
15 Microwave Lasagna 2,232 791 678 420 156 58 5 2 1]1]0]07]O 4,342 4,342
16 Microwave Bacon 2,378 1,229 847 663 268 127 30 11 3 110]0 5,556 5,558
16A | Microwave Bacon 2,360 1,107 787 622 255 115 25 9 2 111]0 5,281 5,284
16B [ Microwave Bacon 2,399 1,364 913 708 282 141 35 13 4111010 5,861 5,863
17 Gas Stovetop Stir Fry | 116,545 42,779 28,851 27,286 9,578 3,121 0 0 O|O0| O | O| 228160 | 228,160
17A Gas Stovetop Stir Fry | 124,218 43,097 28,476 22,681 7,548 2,627 0 0 O|O0| O | O | 228646 | 228,646
17B Gas Stovetop Stir Fry | 111,280 42,620 29,156 30,585 11,029 3475 0 0 O [ O0[ O[O 228146 | 228,146
18 Gas Bacon 65,626 52,039 43,777 54,568 18,717 4,618 322 67 14| 4| 2 | 3 | 239,747 | 239,756
18A Gas Bacon 70,509 60,410 49,063 52,605 15,644 3,920 287 59 13| 4] 2| 3| 252510 | 252,519
18B Gas Bacon 61,324 44,498 39,014 56,431 21,553 5,260 353 75 151 4] 2 | 2 | 228523 | 228,532
19 Gas Broil Fish 166,267 | 124,286 | 104,311 | 111,548 18,776 2,032 157 50 0| 0| O | O | 527427 | 527427
19A Gas Broil Fish 194,131 | 128,309 94,801 70,441 7,085 916 92 36 0] 00| O 49812 | 495812
19B Gas Broil Fish 140,611 | 121,052 | 113,773 | 150,893 29,921 3,097 219 64 0] 0[O0 ] O 55630 | 559,630
20 Gas Full Meal 184,066 70,895 40,228 37,416 15,266 5,702 927 105 10 5| 4| 5| 354615 | 354,629
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Concentration (Particles'cm®) in Size Fraction

Test Range Food 0.04 0.08 0.13 0.21 0.32 0.51 0.81 129 (2.02]3.18(5.2418.38 PM;5 PM
21 Gas Stovetop Stir Fry | 97,480 37,167 23,549 18,655 3,647 638 130 59 22 (10| 5 3 | 181,346 | 181,363
21A Gas Stovetop Stir Fry | 83,702 31,678 17,435 12,200 1,888 340 78 40 17| 8 | 4 | 3 | 147,377 | 147,392
21B Gas Stovetop Stir Fry | 109,861 42,092 28,976 24,368 5,201 902 175 76 27 |11 | 5 | 3 | 211,678 | 211,698
22 Gas French Fries 99,049 50,020 24,758 9,333 615 142 26 13 6 | 2|1 | 1| 183963 | 183967
22A Gas French Fries 115,484 61,063 20,155 4,885 418 109 22 12 6 | 3|2 | 2| 202154 | 202,161
22B Gas French Fries 87,198 42,137 27,820 12,380 749 164 30 14 6 1 (1] 1| 170498 | 170,500
23 Gas Bake Lasagna 96,610 42,043 15,604 3,991 169 36 7 4 0O|O0]| O | O [ 158463 | 158,463
24 Gas Fry Beef 10,862 2,171 563 197 59 22 4 2 210[0(0O0 13,881 13,882
24R Gas Fry Beef 19,269 8,956 2,044 498 88 23 6 3 2 110]0 30,890 30,891
24RA Gas Fry Beef 28,778 11,504 2,573 612 103 27 8 4 2 1]11]1 43,612 43,614
24RB Gas Fry Beef 11,021 6,745 1,586 399 74 20 5 2 210([(0]O0 19,853 19,854
25 Gas Pork Roast 16,186 10,437 4,305 1,954 257 25 1 1 210([(0]O0 33,166 33,167
26 Gas Fry Beef 11,324 1,439 393 165 65 19 6 2 O|O0|O0(O 13,413 13,413
27 Gas Pork Roast 5,157 1,981 728 329 0 0 0 0 O|O0|[O0{|O 8,195 8,195
28 Gas Fry Beef 4 632 285 118 60 14 2 0 1100 2 1,116 1,118
29 Gas Pork Roast 1,499 285 115 69 26 5 1 0 110(0]O0 2,002 2,003
30 Gas Stovetop Stir Fry | 96,241 32,529 20,883 11,768 3,448 1,178 146 33 12| 5| 3 | 2 | 166,237 | 166,246
30A Gas Stovetop Stir Fry | 94,992 33,763 20,291 10,171 2,904 1,043 259 59 211 9| 5| 3| 163502 | 163,520
30B Gas Stovetop Stir Fry | 97,514 31,521 21,422 13,164 3,924 1,296 47 11 4 111 | 1] 168902 | 168,905
31 Gas Fry Beef 0 528 147 86 32 6 12 0 4 10|17 814 822
31A Gas Fry Beef 0 528 157 89 31 6 11 0 310([1]5 825 831
31B Gas Fry Beef 0 529 137 83 33 5 12 0 510((1]9 804 814
32 Microwave Popcorn 7,926 2,648 1,308 808 197 54 8 2 1]1]0[0]O 12,952 12,953
33 Gas Range Basdline | 23,512 21,234 4,661 876 156 46 10 4 212111 50,501 50,505
34 Gas Oven Basdline 34,831 19,366 6,054 2,038 430 70 4 0 O|O0|O0(O 62,793 62,793
N 48 48 48 48 48 48 48 48 48 | 48 | 48 | 48 48 48
Minimum 0 285 115 69 0 0 0 0 O|O0|O0(|O 804 814
Maximum 229,191 | 141,593 | 113,773 | 150,893 62,748 38,967 2,111 157 44 | 19| 16 | 20 | 653,311 | 653,367




09

Table 3-8. Average Particle Concentrations [dN/dlog (Dp)] in 12 Size Fractions during the Cooking Period

Particle Concentrations [dN/dlog (Dp)] in Size Fractions

Test Range Food 0.04 0.08 0.13 0.21 0.32 0.51 0.81 1.29 202 | 318 | 524 | 838
1 Gas Oven Cleaning 754,123 373,466 | 219,596 | 176,874 | 189,588 90,609 | 41,132 | 9,977 858 349 208 249
1R Gas Oven Cleaning 933,140 706,681 | 561,976 | 502,560 | 392,921 210,860 | 10,002 590 221 119 92 145
2 Gas Stovetop Stir Fry 276,517 149,407 75,572 35,795 5,579 960 280 118 67 34 20 27
3 Gas Bacon 203,837 153,890 | 118,792 75,180 8,504 905 151 47 20 6 4 10
3A Gas Bacon 190,562 105,616 67,772 33,066 2,999 461 99 39 21 9 6 10
3B Gas Bacon 190,939 172,942 [ 140,585 92,655 11,249 1,173 196 57 25 6 5 13
4 Gas Tortillas 477,302 195,279 49,723 9,878 1,044 341 98 56 44 16 10 9
5 Gas French Fries 416,334 157,340 59,788 18,964 1,461 397 117 59 47 15 11 9
6 Gas Broil Fish 289,871 230,981 | 193,187 | 172,901 104,200 35,014 3,926 316 77 30 19 34
6A Gas Broil Fish 272,969 203,515 93,396 29,726 4,624 614 84 40 24 14 11 17
6B Gas Broil Fish 299,354 236,829 | 190,414 | 179,828 | 123,777 47,273 6,968 590 148 64 44 69
7 Gas Bake Lasagna 727,623 369,051 | 194,929 | 130,123 22,067 3,890 660 128 39 15 8 16
8 Electric Oven Cleaning 503,080 303,173 | 221,332 | 236,164 90,546 29,141 4,167 497 54 9 46 3
9 Electric Stovetop Stir Fry 269,126 186,396 82,553 43,595 11,161 4,436 1,428 491 200 81 35 25
10 Electric Bacon 68,304 56,749 56,320 64,925 16,933 2,147 157 37 2 16 2 5
10A Electric Bacon 39,615 24,131 19,007 17,159 3,185 337 56 16 1 12 2 4
10B Electric Bacon 87,591 77,735 71,595 78,359 19,264 2,468 207 52 8 17 3 7
11 Electric Tortillas 454,534 517,640 | 439,858 | 257,506 73,231 17,677 2,944 564 140 57 28 36
12 Electric French Fries 219,714 125,109 35,339 11,507 1,635 363 96 40 13 14 6 9
13 Electric Broil Fish 233,255 163,235 | 132,048 | 135,796 38,687 9,459 880 89 23 7 3 6
13A Electric Broil Fish 77,018 44,437 25,379 18,157 4,311 1,111 140 25 12 4 3 5
13B Electric Broil Fish 149,129 115,068 | 124,190 36,265 8,610 753 74 22 5 3 6 0
14 Electric Lasagna 25,628 14,631 7,667 3,700 540 44 0 0 3 0 5 7
15 Microwave Lasagna 8,509 3,496 3,688 2,485 909 284 28 8 5 2 1 1
16 Microwave Bacon 7,636 4,621 3,858 3,419 1,407 578 140 46 15 7 2 1
16A Microwave Bacon 7,426 4,068 3,645 3,196 1,342 517 115 35 11 8 3 1
16B Microwave Bacon 7,026 4,828 4,021 3,721 1,540 671 177 61 22 8 3 1
17 Gas Stovetop Stir Fry 419,674 181,692 | 140,397 | 129,758 43,307 13,304 0 0 0 0 0 0
17A Gas Stovetop Stir Fry 334,622 134,674 86,239 59,060 19,164 6,644 0 0 0 0 0 0
17B Gas Stovetop Stir Fry 448,274 198,688 [ 150,692 [ 160,515 53,944 16,213 0 0 0 0 0 0
18 Gas Bacon 251,575 246,438 | 230,838 | 282,514 86,606 19,453 1,539 289 72 21 10 16
18A Gas Bacon 335,530 263,235 | 187,825 | 144,080 29,677 4,639 516 157 60 26 17 23
18B Gas Bacon 303,264 242,751 | 213,922 | 287,183 95,121 21,717 1,659 318 79 25 13 20
19 Gas Broil Fish 682,661 638,345 | 553,358 | 412,927 41,710 4,822 517 195 0 0 0 0
19A Gas Broil Fish 1,053,219 | 894,559 | 531,080 | 198,282 15,046 2,366 635 321 0 0 0 0
19B Gas Broil Fish 825,066 | 1,032,681 | 891,172 | 544,265 55,429 6,490 651 281 0 0 0 0
20 Gas Full Mesal 1,529,018 | 694,207 | 409,861 | 348,935 [ 115,499 20,171 2,690 522 147 65 46 75




TS

Particle Concentrations

dN/dlog (Dp)] in Size Fractions

Test Range Food 0.04 0.08 0.13 0.21 0.32 051 0.81 1.29 202 | 318 | 524 | 838
21 Gas Stovetop Stir Fry 320,091 147,818 96,054 75,853 12,724 2,066 502 228 107 45 22 19
21A Gas Stovetop Stir Fry 345,012 140,732 70,592 49,290 8,265 1,450 355 172 91 45 27 25
21B Gas Stovetop Stir Fry 485,294 216,618 | 141,780 | 117,219 22,908 3,807 873 375 173 76 41 38
22 Gas French Fries 414,592 273,342 | 125,009 38,912 2,838 625 134 69 38 14 8 13
22A Gas French Fries 329,277 190,657 53,217 12,675 1,515 381 85 45 30 12 8 11
22B Gas French Fries 540,990 364,562 | 240,730 93,191 5,391 1,075 224 111 52 18 9 15
23 Gas Bake Lasagna 360,371 201,736 72,357 16,367 816 180 46 26 0 0 0 0
24 Gas Fry Beef 31,151 8,264 3,189 1,210 315 102 22 9 9 2 1 2
24R Gas Fry Beef 83,040 43,708 11,552 3,083 531 125 38 16 12 4 3 3
24RA Gas Fry Beef 137,719 50,549 11,641 2,837 497 126 43 21 13 6 4 5
24RB Gas Fry Beef 36,457 30,294 8,240 2,384 451 104 31 11 10 3 2 2
25 Gas Pork Roast 68,954 53,006 25,334 12,822 1,697 146 10 5 9 1 0 1
26 Gas Fry Beef 22,963 3,992 1,738 879 324 79 27 8 0 0 0 0
27 Gas Pork Roast 21,765 10,428 4,310 2,004 0 0 0 0 0 0 0 0
28 Gas Fry Beef 0 3,070 1,685 759 340 74 11 3 3 0 1 8
29 Gas Pork Roast 5,777 1,115 471 322 127 22 7 1 4 0 0 2
30 Gas Stovetop Stir Fry 312,655 135,232 96,881 55,005 15,698 4,978 1,329 278 111 41 23 15
30A Gas Stovetop Stir Fry 183,342 66,415 34,146 15,229 4,344 1,623 520 131 65 31 21 17
30B Gas Stovetop Stir Fry 302,865 120,207 91,738 57,987 16,520 5,060 1,252 264 103 34 21 15
31 Gas Fry Beef 0 2,204 751 a77 170 29 58 0 17 0 3 32
31A Gas Fry Beef 0 2,090 850 489 160 27 46 0 10 0 1 17
31B Gas Fry Beef 0 2,366 709 494 180 28 65 0 22 0 4 45
32 Microwave Popcorn 16,618 7,964 5,476 4,102 907 190 28 7 5 1 1 0
33 Gas Range Basdline 92,627 52,861 11,718 3,479 816 225 62 22 11 9 6 6
34 Gas Oven Basdline 158,159 102,471 34,706 12,326 2,480 380 26 0 0 0 0 0
N 48 48 48 48 48 48 48 48 48 48 48 48
Minimum 0 1,115 471 322 0 0 0 0 0 0 0 0
Maximum 1,529,018 | 1,032,681 | 891,172 | 544,265 | 392,921 210,860 | 10,002 590 221 119 92 145
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Table 3-9. Average Particle Concentrations [dN/dlog (Dp)] in 12 Size Fractions during the Total Exposure Period of Cooking Events

Particle Concentrations [dN/dlog (Dp)] in Size Fractions

Test Range Food 0.04 0.08 0.13 0.21 0.32 051 0.81 129 | 202 | 318 | 524 | 838
1 Gas Oven Cleaning | 561,437 280,431 166,007 135,051 166,477 88,849 | 33940 | 8472 | 690 | 270 | 157 | 186
1R Gas Oven Cleaning | 761,355 582,595 474,172 431,901 335,394 185,393 | 9,745 460 172 93 72 113
2 Gas Stovetop Stir Fry | 231,140 140,471 95,755 52,419 8,040 1,322 369 148 74 29 15 21
3 Gas Bacon 180,214 151,727 124,595 86,471 10,897 1,095 178 49 20 4 3 10
3A Gas Bacon 207,448 149,862 113,999 71,257 7,878 844 141 44 19 5 3 9
3B Gas Bacon 153,770 153,940 135,357 101,701 13,905 1,344 214 54 21 3 2 10
4 Gas Tortillas 365,207 222,023 94,813 24,525 1,267 405 9 51 37 9 5 6
5 Gas French Fries 337,301 136,457 69,728 29,636 1,959 501 136 62 44 10 7 5
6 Gas Broil Fish 302,490 228,424 234,685 254,950 153,440 56,330 7,105 499 116 45 29 49
6A Gas Broil Fish 288,844 230,629 194,405 171,545 99,751 32,191 3,226 253 61 22 14 27
6B Gas Broil Fish 317,327 227,178 275,784 339,021 207,387 80,541 | 10,990 745 171 69 44 71
7 Gas Bake Lasagna 563,621 296,735 171,047 121,174 20,320 3,460 557 101 30 11 5 11
8 Electric Oven Cleaning | 412,390 256,120 189,415 209,999 83,945 26,065 3,588 412 45 7 46 2
9 Electric Stovetop Stir Fry | 221,312 131,820 79,045 53,538 15,906 6,375 2,065 684 241 79 25 15
10 Electric Bacon 72,022 78,710 83,794 116,164 37,724 6,262 398 64 6 17 2 6
10A Electric Bacon 61,810 49,624 51,142 60,369 16,141 2,037 140 31 0 16 1 4
10B Electric Bacon 80,648 103,040 111,086 162,755 55,735 9,786 613 91 10 18 2 7
11 Electric Tortillas 234,823 353,648 417,509 355,297 150,707 25,435 3,550 588 125 45 24 30
12 Electric French Fries 265,244 172,762 88,370 32,449 3,273 748 188 72 11 22 4 8
13 Electric Broil Fish 264,294 192,289 162,017 171,692 49,888 13,475 2,233 235 34 8 3 7
13A Electric Broil Fish 235,821 166,206 135,417 138,063 39,152 9,621 904 92 24 7 3 7
13B Electric Broil Fish 219,980 190,109 207,032 61,148 17,516 3,625 385 a4 8 2 8 0
14 Electric Lasagna 29,141 17,331 9,245 4,611 675 27 0 0 2 0 3 4
15 Microwave Lasagna 7,414 3,253 3,281 2,244 831 274 28 8 5 1 0 0
16 Microwave Bacon 7,899 5,058 4,097 3,542 1,433 606 154 51 17 7 2 1
16A Microwave Bacon 7,839 4,555 3,807 3,323 1,364 548 128 a2 13 7 2 1
16B Microwave Bacon 7,969 5,614 4,419 3,785 1,510 670 183 62 22 7 2 1
17 Gas Stovetop Stir Fry | 387,155 176,017 139,580 145,847 51,196 14,848 0 0 0 0 0 0
17A Gas Stovetop Stir Fry | 412,642 177,326 137,765 121,235 40,343 12,497 0 0 0 0 0 0
17B Gas Stovetop Stir Fry | 369,666 175,365 141,056 163,482 58,954 16,533 0 0 0 0 0 0
18 Gas Bacon 218,003 214,117 211,793 291,672 100,046 21,971 1,675 319 75 20 8 14
18A Gas Bacon 234,226 248,561 237,368 281,179 83,620 18,650 1,496 279 69 20 9 15
18B Gas Bacon 203,714 183,091 188,748 301,633 115,204 25,026 1,840 355 81 20 8 13
19 Gas Broil Fish 552,326 511,384 504,658 596,236 100,360 9,666 819 239 0 0 0 0
19A Gas Broil Fish 644,890 527,938 458,648 376,517 37,873 4,358 480 171 0 0 0 0
19B Gas Broil Fish 467,100 498,078 550,432 806,541 159,930 14,733 1,143 306 0 0 0 0
20 Gas Full Meal 611,453 291,705 194,623 199,994 81,597 27,129 4,824 499 56 23 16 27
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Particle Concentrations [dN/dlog (Dp)] in Size Fractions

Test Range Food 0.04 0.08 0.13 0.21 032 051 08L | 129 | 202 | 318 | 524 | 8.38
21 Gas Stovetop Stir Fry | 323,821 | 152,925 | 113,932 | 99,714 | 19,491 3,035 674 | 281 | 122 | 46 | 20 | 17
21A Gas Stovetop Stir Fry | 278,053 | 130,342 | 84,350 | 65210 | 10,092 1,616 206 | 190 | 9 | 37 | 17 | 15
21B Gas Stovetop Stir Fry | 364,952 | 173,190 | 140,186 | 130,249 | 27,797 4,289 912 | 362 | 150 | 54 | 22 | 19
22 Gas French Fries | 329,034 | 205811 | 119,780 | 49,386 3,286 675 137 64 | 32 | 9 5 8
22A Gas French Fries | 383,630 | 251,249 | 97,509 | 26,113 2,233 519 112 58 B | 13| 8 | 13
22B Ges French Fries | 289,666 | 173,376 | 134501 | 66,174 4,005 781 154 67 30 | 6 2 5
23 Gas BakeLasagna | 320,930 | 172,990 | 75494 | 21,332 901 169 36 20 0 0 0 0
24 Gas Fry Beef 36,081 8,933 2,722 1,053 317 104 21 9 0 | 2 1 1
24R Gas Fry Beef 64,010 | 36,851 0,891 2,662 469 111 34 13 11 | 3 2 2
24RA Ges Fry Beef 95509 | 47,334 | 12450 3,272 553 130 40 18 2 | 4 3 4
24RB Gas Fry Beef 36,600 | 27,753 7,672 2,132 39 Y] 28 10 0 | 2 1 1
25 Gas Pork Roast 53767 | 42,944 | 20,825 | 10,442 1373 119 7 3 0| o 0 1
26 Gas Fry Beef 37,618 5,921 1,002 884 349 89 30 9 0 0 0 0
27 Gas Pork Roast 17,130 8,149 3524 1,758 0 0 0 0 0 0 0 0
28 Gas Fry Beef 14 2,599 1,381 631 319 68 9 1 4 0 1 | 11
29 Gas Pork Roast 4,981 1172 556 371 141 23 7 1 5 0 0 2
30 Gas Stovetop Stir Fry | 319,705 | 133,843 | 101,029 | 62,901 | 18,430 5,604 758 | 150 | 63 | 24 | 13 | 8
30A Gas Stovetop Stir Fry | 315,556 | 138,920 | 98,169 | 54,364 | 15521 4964 | 1,348 | 282 | 113 | 43 | 24 | 15
30B Gas Stovetop Stir Fry | 323,935 | 129,695 | 103,639 | 70,365 | 20,972 6,164 245 52 20 | 7 4 3
31 Gas Fry Beef 0 2,172 711 459 172 27 60 0 20 | 0 7 | 39
31A Gas Fry Beef 0 2,171 761 473 168 30 56 0 5 | 0 3 | 30
31B Gas Fry Beef 0 2,175 663 445 176 24 64 0 25 | 0 4 | 49
32 Microwave Popcorn 26330 | 10,894 6,330 4,318 1,053 255 ) 10 6 T 1 0
33 Gas RangeBasdine | 78,106 | 87,360 | 22,547 4,684 835 218 54 19 9 8 5 5
34 Gas OvenBasdine | 115706 | 79,682 | 29289 | 10,893 2,298 333 22 0 0 0 0 0
39 Electric Oven Dirtying | 180,287 | 90,063 | 75054 | 66,874 | 17,357 3,921 387 89 24 | 6 0 2
N 48 48 48 48 48 48 48 48 | 48 | 48 | 48 | 48
Minimum 0 1172 556 371 0 0 0 0 0 0 0 0
Maximum 761,355 | 582,505 | 550,432 | 806,541 | 335394 | 185393 | 10,990 | 745 | 241 | 93 | 72 | 113




Table 3-10. Average Estimated Particle Mass Concentrations in 12 Size Fractions during the Cooking Period

my/m*
Test Range Food 0.04 0.08 0.13 0.21 0.32 051 0.81 1.29 2.02 3.18 5.24 8.38 PMos | PMyg
1 Gas Oven Cleaning 9 24 56 160 623 1319 | 2,195 | 2,345 683 1223 | 3,547 | 13,862 | 7,413 | 26,046
1R Gas Oven Cleaning 11 45 144 453 1,291 | 3,069 534 139 176 417 1568 | 8,061 | 5862 | 15907
2 Gas Stovetop Stir Fry 3 10 19 32 18 14 15 28 53 118 349 1,482 193 2,142
3 Gas Bacon 2 10 30 68 28 13 8 11 16 20 62 548 187 816
3A Gas Bacon 2 7 17 30 10 7 5 9 17 32 111 536 104 783
3B Gas Bacon 2 11 36 84 37 17 10 13 20 23 83 746 230 1,082
4 Gas Tortillas 6 12 13 9 3 5 5 13 35 57 172 490 102 821
5 Gas French Fries 5 10 15 17 5 6 6 14 37 54 183 498 116 850
6 Gas Broil Fish 3 15 49 156 342 510 210 74 61 105 328 1921 | 1,421 | 3,775
6A Gas Broil Fish 3 13 24 27 15 9 5 9 19 48 183 933 124 1,288
6B Gas Broil Fish 4 15 49 162 407 688 372 139 118 223 752 3842 | 1,953 | 6,771
7 Gas Bake Lasagna 9 23 50 117 73 57 35 30 31 54 137 902 425 1,517
8 Electric Oven Cleaning 6 19 57 213 297 424 222 117 43 30 778 163 1,399 | 2,370
9 Electric Stovetop Stir Fry 3 12 21 39 37 65 76 115 159 283 599 1,417 528 2,826
10 Electric Bacon 1 4 14 59 56 31 8 9 2 57 26 254 183 521
10A Electric Bacon 0 2 5 15 10 5 3 4 1 41 28 216 45 330
10B Electric Bacon 1 5 18 71 63 36 11 12 6 60 56 365 224 706
11 Electric Tortillas 5 33 113 232 241 257 157 133 112 201 483 2,029 | 1,282 | 3,996
12 Electric French Fries 3 8 9 10 5 5 5 9 11 49 102 508 66 724
13 Electric Broil Fish 3 10 34 123 127 138 47 21 19 24 53 362 521 959
13A Electric Broil Fish 1 3 6 16 14 16 7 6 10 14 53 265 80 412
13B Electric Broil Fish 3 9 29 112 119 125 40 17 17 17 43 311 473 844
14 Electric Lasagna 0 1 2 3 2 1 0 0 2 0 85 369 11 465
15 | Microwave Lasagna 0 0 1 2 3 4 1 2 4 6 9 29 18 61
16 | Microwave Bacon 0 0 1 3 5 8 7 11 12 25 41 42 48 156
16A | Microwave Bacon 0 0 1 3 4 8 6 8 9 27 52 68 39 186
16B | Microwave Bacon 0 0 1 3 5 10 9 14 18 29 44 44 61 178
17 Gas Stovetop Stir Fry 5 12 36 117 142 194 0 0 0 0 0 0 506 506
17A Gas Stovetop Stir Fry 4 9 22 53 63 97 0 0 0 0 0 0 248 248
17B Gas Stovetop Stir Fry 5 13 39 145 177 236 0 0 0 0 0 0 615 615
18 Gas Bacon 3 16 59 255 285 283 82 68 57 75 174 918 1,107 | 2,275
18A Gas Bacon 4 17 48 130 98 68 28 37 48 91 292 1,309 476 2,168
18B Gas Bacon 4 15 55 259 313 316 89 75 63 86 224 1,100 | 1,188 | 2,598
19 Gas Broil Fish 8 41 142 373 137 70 28 46 0 0 0 0 844 844
19A Gas Broil Fish 13 57 136 179 49 34 34 75 0 0 0 0 577 577




qg

my/m®

Test Range Food 0.04 0.08 0.13 0.21 0.32 0.51 0.81 1.29 2.02 3.18 524 8.38 PM,s | PMyo
198 Gas Broil Fish 10 66 228 491 182 94 35 66 0 0 0 0 1172 | 1,172
20 Gas Full Meal 18 44 105 315 379 294 144 123 117 228 776 4,208 | 1,539 | 6,751
21 Gas Stovetop Stir Fry 4 9 25 68 42 30 27 54 85 158 376 1,086 344 1,963
21A Geas Stovetop Stir Fry 4 9 18 44 27 21 19 41 73 157 455 1,391 256 2,259
21B Geas Stovetop Stir Fry 6 14 36 106 75 55 47 88 138 265 695 2,129 565 3,654
22 Gas French Fries 5 17 32 35 9 9 7 16 30 50 144 734 161 1,090
22A Gas French Fries 4 12 14 11 5 6 5 11 24 41 132 640 90 904
22B Gas French Fries 7 23 62 84 18 16 12 26 42 62 152 829 288 1,332
23 Gas Bake Lasagna 4 13 19 15 3 3 2 6 0 0 0 9 64 74
24 Geas Fry Beef 0 1 1 1 1 1 1 2 7 8 22 84 16 130
24R Geas Fry Beef 1 3 3 3 2 2 2 4 9 14 43 195 28 280

24RA Gas Fry Beef 2 3 3 3 2 2 2 5 10 20 62 272 31 385

24RB Gas Fry Beef 0 2 2 2 1 2 2 3 8 9 29 124 22 184
25 Gas Pork Roast 1 3 6 12 6 2 1 1 7 2 5 41 39 87
26 Gas Fry Beef 0 0 0 1 1 1 1 2 0 0 0 0 7 7
27 Geas Pork Roast 0 1 1 2 0 0 0 0 0 0 0 0 4 4
28 Geas Fry Beef 0 0 0 1 1 1 1 1 2 0 16 473 7 496
29 Gas Pork Roast 0 0 0 0 0 0 0 0 4 1 4 116 5 126
30 Gas Stovetop Stir Fry 4 9 25 50 52 72 71 65 88 145 396 826 435 1,802

30A Gas Stovetop Stir Fry 2 4 9 14 14 24 28 31 51 109 356 930 177 1,572
30B Gas Stovetop Stir Fry 4 8 23 52 54 74 67 62 82 119 357 824 426 1,727
31 Geas Fry Beef 0 0 0 0 1 0 3 0 13 0 49 1,805 18 1,872

31A Geas Fry Beef 0 0 0 0 1 0 2 0 8 0 24 924 12 960
31B Gas Fry Beef 0 0 0 0 1 0 3 0 18 0 71 2,515 23 2,608
32 | Microwave Popcorn 0 1 2 4 3 3 2 2 5 5 12 17 23 58
33 Gas Range Baseline 1 3 3 3 3 3 3 5 9 31 99 321 34 485
34 Gas Oven Basdline 2 7 9 11 8 6 1 0 0 0 0 0 43 43

N 48 48 48 48 48 48 48 48 48 48 48 48 48 48
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 4 4
Maximum 18 66 228 491 1,291 | 3,069 534 139 176 417 1568 | 8,061 | 5862 | 15907




99

Table 3-11. Average Estimated Particle Mass Concentrations in 12 Size Fractions during the Total Exposure Period

my/m®
Test Range Food 0.04 0.08 0.13 0.21 0.32 0.51 0.81 1.29 2.02 3.18 5.24 8.38 PM,s | PMy
1 Gas Oven Cleaning 7 18 42 122 547 1,293 | 1,811 | 1,991 549 947 2,670 | 10,387 | 6,381 | 20,384
1R Gas Oven Cleaning 9 37 121 390 1,102 | 2,699 520 108 137 325 1,223 | 6,287 | 5123 | 12,958
2 Gas Stovetop Stir Fry 3 9 24 a7 26 19 20 35 59 102 253 1,183 242 1,781
3 Gas Bacon 2 10 32 78 36 16 9 12 16 14 45 537 210 807
3A Gas Bacon 2 10 29 64 26 12 8 10 15 19 58 503 177 757
3B Gas Bacon 2 10 35 92 46 20 11 13 17 10 33 573 244 860
4 Gas Tortillas 4 14 24 22 4 6 5 12 30 32 90 320 122 563
5 Gas French Fries 4 9 18 27 6 7 7 14 35 35 115 257 128 534
6 Gas Broil Fish 4 15 60 230 504 820 379 117 92 159 487 2,722 | 2,221 | 5,588
6A Gas Broil Fish 3 15 50 155 328 469 172 59 48 79 233 1491 | 1,299 | 3,102
6B Gas Broil Fish 4 14 71 306 681 1,172 587 175 136 240 742 3,962 | 3,146 | 8,090
7 Gas Bake Lasagna 7 19 14 109 67 50 30 24 24 38 92 617 373 1,120
8 Electric Oven Cleaning 5 16 48 189 276 379 192 97 36 24 791 128 1,239 | 2,181
9 Electric Stovetop Stir Fry 3 8 20 48 52 93 110 161 192 278 429 830 687 2,225
10 Electric Bacon 1 5 21 105 124 91 21 15 5 60 26 310 388 785
10A Electric Bacon 1 3 13 54 53 30 7 7 0 57 16 217 169 459
10B Electric Bacon 1 7 28 147 183 142 33 21 8 64 35 389 571 1,058
11 Electric Tortillas 3 23 107 321 495 370 189 138 100 159 405 1679 | 1,745 | 3,989
12 Electric French Fries 3 11 23 29 11 11 10 17 9 76 75 440 123 715
13 Electric Broil Fish 3 12 41 155 164 196 119 55 27 27 45 403 773 1,248
13A Electric Broil Fish 3 11 35 125 129 140 438 22 19 26 55 373 530 983
13B Electric Broil Fish 4 14 49 187 201 255 193 90 35 28 36 436 1,028 | 1,529
14 Electric Lasagna 0 1 2 4 2 0 0 0 1 0 51 221 12 284
15 | Microwave Lasagna 0 0 1 2 3 4 2 2 4 5 7 21 17 50
16 | Microwave Bacon 0 0 1 3 5 9 8 12 14 24 36 38 52 150
16A | Microwave Bacon 0 0 1 3 4 8 7 10 10 24 40 42 44 149
16B | Microwave Bacon 0 0 1 3 5 10 10 15 17 25 32 34 61 152
17 Gas Stovetop Stir Fry 5 11 36 132 168 216 0 0 0 0 0 0 568 568
17A Gas Stovetop Stir Fry 5 11 35 109 133 182 0 0 0 0 0 0 475 475
17B Gas Stovetop Stir Fry 4 11 36 148 194 241 0 0 0 0 0 0 634 634
18 Gas Bacon 3 14 54 263 329 320 89 75 60 71 143 785 1,206 | 2,206
18A Gas Bacon 3 16 61 254 275 271 80 66 55 71 158 857 1,080 | 2,166
18B Gas Bacon 2 12 48 272 378 364 98 83 65 71 130 722 1,324 | 2,247
19 Gas Broil Fish 7 33 129 538 330 141 44 56 0 0 0 0 1,277 | 1,277




LS

Test Range Food 0.04 0.08 0.13 0.21 0.32 0.51 0.81 1.29 2.02 3.18 5.24 8.38 PMs,s | PMy
19A Gas Broil Fish 8 34 117 340 124 63 26 40 0 0 0 0 752 752
19B Gas Broil Fish 6 32 141 728 525 214 61 72 0 0 0 0 1,779 | 1,779
20 Gas Full Meal 7 19 50 180 268 395 257 117 45 79 265 1505 | 1,339 | 3,188
21 Gas Stovetop Stir Fry 4 10 29 90 64 44 36 66 97 161 341 943 440 1,885
21A Gas Stovetop Stir Fry 3 8 22 59 33 24 22 45 72 130 295 819 287 1,531
21B Gas Stovetop Stir Fry 4 11 36 118 91 62 49 85 119 189 383 1,055 576 2,203
22 Gas French Fries 4 13 31 45 11 10 7 15 26 32 81 459 161 734
22A Gas French Fries 5 16 25 24 7 8 6 14 28 47 141 710 131 1,030
22B Gas French Fries 3 11 34 60 13 11 8 16 24 22 39 282 181 525
23 Gas Bake Lasagna 4 11 19 19 3 2 2 5 0 0 0 6 65 72
24 Gas Fry Beef 0 1 1 1 1 2 1 2 8 7 15 59 17 98
24R Gas Fry Beef 1 2 3 2 2 2 2 3 9 11 28 128 25 193
24RA Gas Fry Beef 1 3 3 3 2 2 2 4 10 16 47 214 30 306
24RB Gas Fry Beef 0 2 2 2 1 1 1 2 8 8 12 54 21 94
25 Gas Pork Roast 1 3 5 9 5 2 0 1 8 1 4 29 34 67
26 Gas Fry Beef 0 0 0 1 1 1 2 2 0 0 0 0 8 8
27 Gas Pork Roast 0 1 1 2 0 0 0 0 0 0 0 0 3 3
28 Gas Fry Beef 0 0 0 1 1 1 1 0 3 0 14 635 7 656
29 Gas Pork Roast 0 0 0 0 0 0 0 0 4 1 3 114 6 123
30 Gas Stovetop Stir Fry 4 9 26 57 61 82 40 37 50 82 226 471 365 1,144
30A Gas Stovetop Stir Fry 4 9 25 49 51 72 72 66 90 151 407 830 438 1,826
30B Gas Stovetop Stir Fry 4 8 27 63 69 90 13 12 16 23 70 161 302 556
31 Gas Fry Beef 0 0 0 0 1 0 3 0 16 0 60 2,198 21 2,279
31A Gas Fry Beef 0 0 0 0 1 0 3 0 12 0 44 1,648 17 1,709
31B Gas Fry Beef 0 0 0 0 1 0 3 0 20 0 75 2,741 25 2,841
32 | Microwave Popcorn 0 1 2 4 3 4 2 2 5 4 9 13 23 50
33 Gas Range Basdline 1 6 6 4 3 3 3 5 7 26 83 282 37 429
34 Gas Oven Basdline 1 5 7 10 8 5 1 0 0 0 0 0 37 37
N 48 48 48 48 48 48 48 48 48 48 48 48 48 48
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 3 3
Maximum 9 37 141 728 1,102 | 2,699 587 175 192 325 1,223 | 6,287 | 5123 | 12,958
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Table 3-12. ELPI Estimated PM Mass Concentrations in Background Samples Prior to Cooking Tests and Outdoors at the End of the Tests

Kitchen Pre-test

Outdoor Post Test

Test No. Type Range Conditions Particles’cm?® M ass (mg/m°) Particles’cm?® M ass (mg/m°)
PMys PMyo PM2s PM1o PM2s PMyo PMzs PM1o
1R Oven Cleaning Gas Standard 4001 4003 10 153 9201 9201 37 37
2 Stovetop Stir Fry Gas Standard 2683 2684 439 6509 6510 16 400
3 Bacon Gas Standard 2376 2376 5 111 2644 2645 8 459
4 Tortillas Gas Standard 2202 2202 13 22 3797 3797 19 19
5 French Fries Gas Standard 3423 3424 16 24 2876 2876 17 17
6 Broil Fish Gas Standard 2028 2028 13 2638 2638 26 26
7 Bake Lasagna Gas Standard 876 876 54 7400 7400 21 24
8 Oven Cleaning Electric Standard 1641 1642 4 108 1232 1244 12 890
9 Stovetop Stir Fry Electric Standard 1405 1406 13 30 982 982 15 19
10 Bacon Electric Standard 1215 1216 2 89 15992 15992 29 50
11 Tortillas Electric Standard 3994 3999 147 618 15992 15992 29 50
12 French Fries Electric Standard 4844 4845 7 118 15992 15992 29 50
13 Broil Fish Electric Standard 954 954 10 12 590 591 13 15
14 Lasagna Electric Standard 3965 3967 6 379 4923 4923 5 5
15 Bacon Microwave Standard 4563 4565 16 113 3757 3757 20 30
16 Lasagna Microwave Standard 5064 5064 15 60 3076 3076 22 28
17 Stovetop Stir Fry Gas Worst Case 1039 1039 3 7786 7786
18 Bacon Gas Worst Case 1394 1394 8 319 319
19 Broil Fish Gas Worst Case 4616 4616 9 8377 8377 21 21
20 Full Meal Gas Standard 3756 3756 7 18 356 356 4 4
21 Stovetop Stir Fry Gas Test 2 Replicate 1645 1645 9 13 2755 2755 15 16
22 French Fries Gas Test 5 Replicate 462 462 6 6 1849 1849 9 9
23 Bake Lasagna Gas Test 7 Replicate 575 576 3 151 11698 11698 12 12
24 Fry Beef Gas Cast Iron Pan 1615 1615 7 7 2374 2374 15 15
24R Fry Beef Gas Cast Iron Pan 2479 2480 7 33 1879 1879 12 12
25 Pork Roast Gas Aluminum Pan 2290 2290 10 14 1668 1668 11 11
26 Fry Beef Gas Exhaust Hood On 1588 1588 4 4 1137 1137
27 Pork Roast Gas Exhaust Hood On 1449 1449 1 1 9406 9406
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Kitchen Pre-test Outdoor Post Test
Test No. Type Range Conditions Particles’em?® Mass (mg/m°) Particles’em?® Mass (mg/m°)
PM ;5 PM 4o PM, 5 PM 1o PM ;5 PM 4 PM, 5 PM 1o
28 Fry Beef Gas Range Shields 1480 1481 7 352 16629 16629 26 26
29 Pork Roast Gas Range Shields 808 808 3 54 16629 16629 26 26
30 Stovetop Stir Fry Gas Vegetable Oil 857 858 7 28 325 325 1 1
31 Fry Beef Geas Pan Lid 481 483 7 499 90 101 25 3068
32 Popcorn Microwave Standard 8512 8512 17 36 9435 9435 11 11
33 Burner Baseline Gas 5909 5910 12 83 5324 5325 15 51
34 Oven Basdline Gas 3855 3855 13 13 14802 14802 22 22
N 35 35 35 35 35 35 35 35
Minimum 461.9 461.9 0.8 0.8 89.7 100.5 11 11
Maximum 8512 8512 147 618 16629 16629 37 3068




34 Particle Element Concentrations

A subset of the filters used to collect PM 1o mass was selected for elemental analysis by XRF.
Samples were analyzed from the oven cleaning tests with the gas and electric ranges, the full meal
cooking test, and in tests during which ground beef or a pork roast were cooked using different pan
materials. The results are summarized in Table 3-13. Summary statistics are presented in Table 3-
14 for samples collected indoors and 3-15 for samples collected outdoors. The number and percent
measurable represent samples with concentrations above the method uncertainty level, which was a
function of the MDL and analytical uncertainty, as described in Section 2. Because of the small
number of samples, and large number of samples with non-detectable concentrations, the summary
statistics were calculated for all samples with detectable concentrations and with the non-detectable
samples excluded. As shown in Table 3-14, only silicon and calcium were measurable in all nine
indoor samples. A number of the heavy metals were detected in the indoor samples, but at
concentrations below the MDL. Chromium was detected in 4 of the 9 indoor samples. In the
outdoor samples, the number of elements that were measurable was higher. These samples were
generally collected for longer time periods. The results are discussed in Section 4.0.

Table 3-13. Concentrations (¢cg/nT) of Selected Elements Measured in PM 1o Samples?

Test No. 1 1 1R 1R 8 8 25
Cooking Type [Oven Cleaning Oven Cleaning|Oven Cleaning|Oven Cleaning|Oven Cleaning|Oven Cleaning Pork Roast
Pan Material NAP NA NA NA NA NA Aluminum
Range Type Gas Geas Gas Gas Electric Electric Geas
Location K OouT K OouT K ouT K
Sodium 569.0 218.9 2252 156.1 365.5 471.7 250.1
Magnesium 0.0° 409 1215 18.0 0.0° 82.8 0.0°
Aluminum 392.9 38.2 0.0° 34.8 97.6 42 124.2
Silicon 8455 131.0 8532.3 137.4 644.0 310 465.2
Phosphorous 177.7 23 7937.3 7.0 435 6.0 18.0
Sulfur 1613.8 187.6 2198.8 162.4 266.5 116.8 231.9
Chlorine 17154 267.6 6458.1 178.3 790.3 1096.0 49.3
Potassium 1086.6 60.4 38325 70.1 409.9 59.3 43
Calcium 216.6 58.6 345.4 37.3 94.7 458 2215
Titanium 19.7 34 0.0° 55 29.0 6.8 0.0°
Vanadium 0.0° 35 0.0° 24 0.0° 23 0.0°
Chromium 80.8 13 1222.8 17 134.2 1.0 155
Manganese 0.0° 0.6 0.0° 21 0.0° 0.0° 0.0°
Iron 221.1 67.6 109.9 98.4 62.3 28.0 102.3
Cobalt 0.0° 0.0° 0.0° 0.3 0.0° 0.7 41
Nickel 01 038 37.7 0.6 277 0.2 51
Copper 100.1 25 273.7 48 429 46 92.3
Zinc 59.2 6.6 60.2 75 43.6 75 36.3
Gallium 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Arsenic 53 16 0.0° 0.2 0.0° 0.2 22
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Test No. 1 1 1R 1R 8 8 25
Cooking Type |Oven Cleaning Oven Cleaning|Oven Cleaning|Oven Cleaning| Oven Cleaning|Oven Cleaning Pork Roast
Pan Material NAP NA NA NA NA NA Aluminum
Range Type Gas Geas Gas Geas Electric Electric Geas
Location K ouT K ouT K ouT K
Selenium 0.0° 038 0.0° 10 0.0° 05 4.6
Bromine 62.4 238 3433.6 11 7.3 25 28
Rubidium 0.0° 0.3 0.0° 0.0° 36 0.0° 0.0°
Strontium 0.0° 0.7 0.0° 0.2 12 11 4.6
Yttrium 0.0° 02 0.0° 05 6.7 0.6 9.8
Zirconium 33 0.7 0.0° 14 83 11 8.6
Molybdenum 0.0° 12 0.0° 22 122 26 174
Palladium 0.0° 8.1 0.0° 33 0.0° 0.0° 0.0°
Silver 0.0° 14 89.9 19 0.0° 0.0° 17.3
Cadmium 0.0° 21 0.0° 32 52.8 6.5 381
Indium 0.0° 0.0° 0.0° 12 0.0° 0.0° 0.0°
Tin 0.0° 0.0° 10.0 36 0.0° 0.0° 0.0°
Antimony 0.0° 0.0° 0.0° 0.0° 0.0° 45 0.0°
Barium 0.0° 0.0° 0.0° 0.0° 1134 9.2 2513
Lanthanum 0.0° 0.0° 1274 0.0° 2784 0.0° 540.3
Gold 0.0° 11 0.0° 0.0° 42.0 0.0° 26.1
Mercury 0.0° 05 0.0° 16 25.6 16 18.6
Thallium 32 09 0.0° 04 0.0° 14 6.2
Lead 0.0° 14 0.0° 42 227 36 28
Uranium 0.0° 0.2 0.0° 14 37 16 14.2
Concentrations in italics are below the uncertainty level, as defined in Section 2.0

® Not applicable; no pan used
¢ Correction for background data resulted in zero or negative values.
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Table 3-13 (continued). Concentrations (¢g/nT) of Selected Elements Measured in PMo Samples?

Test No. 24 24 24R 24R 31 31 20 20 20
Cooking Type | Fry Beef | Fry Beef | Fry Beef | Fry Beef | Fry Beef | Fry Beef | Full Meal | Full Medl | Full Meal
Pan Material Cast Iron | Castlron | Castlron | Castlron Teflan Teﬂan Multiple | Multiple | Multiple
wilid wilid types types types
Range Type Gas Gas Gas Gas Gas Gas Gas Gas Gas
Location K ouT K ouT K ouT K K ouT
Sodium 631.2 252.9 3108 473 582.8 353.8 309.1 154.6 1077.3
Magnesium 4531 28.7 104.7 0.0° 0.0° 63.1 94.8 19.7 141.8
Aluminum 539.5 25.6 127.3 37.3 255.3 17.3 216.0 778 375
Silicon 855.4 102.6 1125.8 106.0 460.8 726 3901.6 3458.4 180.1
Phosphorous 166.2 41 152.6 164 65.1 38 263.6 239.9 78
Sulfur 776 167.5 322.2 140.9 117.3 100.9 1521.8 1286.3 234.6
Chlorine 188.7 386.3 58.6 14 208.8 707.8 804.0 720.5 2667.6
Potassium 0.0° 35.8 158.6 29.4 134.1 58.0 130.1 146.7 111.7
Calcium 339.8 425 595.3 377 409.1 46.4 446.7 398.9 1336
Titanium 113 76 55.5 33 138 6.9 0.0° 42 48
Vanadium 0.0° 53 300 34 226 39 0.0° 204 16
Chromium 203 13 6.1 0.0° 0.0° 0.0° 39.4 219 01
Manganese 0.0° 06 0.0° 0.0° 0.0° 0.2 0.0° 0.0° 0.0°
Iron 60.5 65.7 128.6 52.2 60.2 61.7 105.1 83.6 92.9
Cobalt 74 21 0.0° 0.0° 0.6 0.6 29 0.0° 0.0°
Nickel 0.0° 0.0° 05 0.0° 0.0° 05 15 0.0° 0.0°
Copper 65.1 37 99.5 8.9 108.2 4.0 91.5 64.8 21
Zinc 66.3 5.1 69.8 15.7 58.0 6.6 30.4 215 6.8
Gallium 74 14 19.3 39 0.0° 0.0° 0.0° 0.0° 13
Arsenic 42 1.0 0.0° 0.2 0.0° 0.2 0.0° 0.0° 20
Sdenium 0.0° 01 0.0° 0.6 0.0° 0.0° 0.0° 0.0° 0.0°
Bromine 17.7 15 13.2 09 55 1.9 183.2 157.6 48
Rubidium 0.0° 00 0.0° 0.0° 0.0° 0.1 0.0° 0.0° 0.0°
Strontium 6.8 0.6 6.7 08 0.1 0.1 0.9 0.0° 16
Yttrium 19 04 34 0.0° 0.0° 0.1 0.0° 01 15
Zirconium 225 0.2 24.7 18 20.0 0.8 26.3 11.3 0.0°
Molybdenum 5.2 16 385 38 27.3 18 75 155 34
Palladium 0.0° 75 0.0° 0.0° 0.0° 0.0° 12.7 0.0° 0.0°
Silver 0.0° 11 0.0° 0.0° 0.0° 27 0.0° 0.0° 0.0°
Cadmium 776 6.6 441 0.0° 1205 8.7 0.0° 433 0.0°
Indium 1395 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 94 0.0°
Tin 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Antimony 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Barium 6103 0.0° 0.0° 0.0° 0.0° 0.0° 262.5 0.0° 0.0°
Lanthanum 0.0° 0.0° 0.0° 0.0° 0.0° 28.8 0.0° 86.9 277
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Test No. 24 24 24R 24R 31 31 20 20 20
Cooking Type | Fry Beef | Fry Beef | Fry Beef | Fry Beef | Fry Beef | Fry Beef | Full Med | Full Meal | Full Mea
Pan Material | Castlron | Castlron [ CastlIron | Castlron Teflan) Teflan Multiple | Multiple | Multiple
wi/lid wi/lid types types types
Range Type Gas Gas Gas Gas Gas Gas Gas Gas Gas
Location K ouT K ouT K ouT K K ouT
Gold 0.0° 0.0° 135 0.6 0.0° 0.0° 0.0° 0.0° 0.0°
Mercury 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Thallium 332 0.0° 0.0° 0.0° 41 0.0° 0.0° 80 10
Lead 0.0° 01 36.9 12 74 10 0.0° 0.0° 08
Uranium 329 0.0° 16.1 0.0° 0.0° 10 0.0° 90 21

& Concentrations in italics are below the uncertainty level, as defined in Section 2.0
P Correction for background data resulted in zero or negative values.
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Table 3-14. Summary Statistics for Element Measurements Indoors™

Element Number Per cent Minimum Maximum Average Std. Dev. Median
Measurable | Measurable cg/m® cg/m® cg/m?® cg/m® cg/m?®
Sodium 3 33 154.6 631.2 377.6 173.8 310.8
Magnesium 0 0 19.7 453.1 158.8 169.1 104.7
Aluminum 6 67 77.8 539.5 228.8 162.8 171.6
Silicon 9 100 460.8 8532 2254 2688 855.4
Phosphorous 8 89 18.0 7937 1007 2600 166.2
Sulfur 8 89 77.6 2198 848.5 804.6 322.2
Chlorine 6 67 49.3 6458 1221 2034 720.5
Potassium 7 78 4.3 3832 737.9 1296 152.7
Calcium 9 100 94.7 595.3 340.9 147.6 3454
Titanium 0 0 4.2 55.5 22.3 18.3 16.7
Vanadium 0 0 20.4 30.0 24.3 51 22.6
Chromium 4 4 6.1 1222 192.6 418.4 30.6
Manganese 0 0 0.0 0.0 0.0 0.0 0.0
Iron 8 89 60.2 221.1 103.7 50.4 102.3
Cobadlt 0 0 0.6 7.4 3.7 29 35
Nickel 2 22 0.1 37.7 12.1 16.3 3.3
Copper 8 89 42.9 273.7 104.2 67.0 92.3
Zinc 7 78 215 69.8 49.5 17.1 58.0
Gallium 0 0 7.4 19.3 13.3 8.4 13.3
Arsenic 0 0 2.2 53 3.9 1.6 4.2
Selenium 0 0 4.6 4.6 4.6 0.0 4.6
Bromine 4 44 2.8 3433 431 1127 17.7
Rubidium 0 0 3.6 3.6 3.6 0.0 3.6
Strontium 0 0 0.1 6.8 34 3.0 29
Yttrium 0 0 0.1 9.8 4.4 3.9 3.4
Zirconium 1 11 3.3 26.3 15.6 8.8 15.7
Molybdenum 0 0 5.2 385 17.7 11.7 155
Palladium 0 0 12.7 12.7 12.7 0.0 12.7
Silver 0 0 17.3 89.9 53.6 51.3 53.6
Cadmium 0 0 38.1 1205 62.7 316 48.5
Indium 0 0 9.4 1395 74.4 92.0 74.4
Tin 0 0 10.0 10.0 10.0 0.0 10.0
Antimony 0 0 0.0 0.0 0.0 0.0 0.0
Barium 0 0 1134 610.3 309.4 211.8 256.9
Lanthanum 0 0 86.9 540.3 258.2 205.3 202.9
Gold 1 11 135 42.0 27.2 14.3 26.1
Mercury 1 11 18.6 25.6 22.1 49 221
Thalium 0 0 3.2 33.2 109 12.6 6.2
Lead 0 0 2.8 36.9 175 155 15.0
Uranium 0 0 3.7 329 15.2 11.0 14.2

& Number and percent measurable: samples with concentrations above the level of uncertainty, as defined in Section 2.0; summary
statistics calculated for all detectable concentrations and non-detectable samples excluded




Table 3-15. Summary Statistics for Element M easurements Outdoors™

Element Number Per cent Minimum Maximum Average Std. Dev. Median
Measurable | Measurable cg/m® cg/m® cg/m?® cg/m® cg/m?®

Sodium 7 78 47.3 1077 368.3 340.9 2529
Magnesium 7 78 18.0 141.8 62.6 454 52.0
Aluminum 6 67 4.2 38.2 27.8 13.0 34.8
Silicon 7 78 31.0 180.1 108.7 48.0 106.0
Phosphorous 5 56 2.3 16.4 6.8 4.7 6.0
Sulfur 7 78 100.9 234.6 158.7 44.9 162.4
Chlorine 7 78 14 2667 757.9 917.4 386.3
Potassium 7 78 29.4 111.7 60.7 26.8 59.3
Calcium 7 78 37.3 133.6 57.4 34.3 45.8
Titanium 2 22 33 7.6 55 17 55
Vanadium 2 22 16 5.3 32 12 34
Chromium 2 22 0.1 17 11 0.6 13
Manganese 2 22 0.2 21 0.9 0.8 0.6
Iron 7 78 28.0 98.4 66.6 239 65.7
Cobadlt 2 22 0.3 2.1 0.9 0.8 0.7
Nickel 2 22 0.2 0.8 05 0.2 0.6
Copper 6 67 21 8.9 4.4 2.2 4.0
Zinc 7 78 51 15.7 8.0 35 6.8
Gadlium 2 22 13 39 22 15 14
Arsenic 2 22 0.2 2.0 0.8 0.8 0.2
Selenium 2 22 0.1 1.0 0.6 0.3 0.6
Bromine 6 67 0.9 4.8 22 13 19
Rubidium 2 22 0.0 0.3 0.1 0.1 0.1
Strontium 3 33 0.1 16 0.7 0.5 0.7
Yttrium 2 22 0.1 15 0.6 05 0.5
Zirconium 2 22 0.2 18 1.0 0.6 0.9
Molybdenum 2 22 12 3.8 24 1.0 2.2
Palladium 2 22 33 8.1 6.3 2.6 75
Silver 2 22 11 7.4 33 29 2.3
Cadmium 2 22 21 8.7 5.4 27 6.5
Indium 2 22 1.2 1.2 1.2 0 1.2
Tin 2 22 36 3.6 36 0 3.6
Antimony 2 22 45 45 45 0 45
Barium 2 22 9.2 9.2 9.2 0 9.2
Lanthanum 2 22 27.7 28.8 28.2 0.8 28.2
Gold 2 22 0.6 11 0.9 04 0.9
Mercury 2 22 05 16 12 0.6 16
Thallium 2 22 0.4 14 0.9 04 1.0
Lead 2 22 0.1 4.2 1.8 15 12
Uranium 2 22 0.2 21 13 0.7 14

& Number and percent measurable: samples with concentrations above the level of uncertainty, as defined in Section 2.0; summary
statistics calculated for all detectable concentrations and non-detectable samples excluded
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35 PAH M easurement Results

Samples were collected during selected tests for measurements of total PAHs (combined gas-
phase and PM 1 particulate phase). PAH samples were collected in Test No. 30 (stir-fry with
vegetable oil) for comparison to emissions during stir-fry cooking with peanut oil, which had higher
PAH concentrations in the bulk formulation (Table 3-2). Samples were aso collected during the full
meal cooking test and a limited number of other tests, as shown in Table 3-16. The table includes
results for PAHs that were targeted for analysis in the study and a number of other semi-volatile
compounds that were analyzed targeted for quantitation by DRI at the time of the main study. As
shown in the table, the concentrations of the PAHs and other SVOCs were generaly low. The
summary statistics for the 13 samples collected in the main study are presented in Table 3-17. The
results are discussed in Section 4.

3.6  Aldehyde Measurement Results

Although aldehydes were not originally targeted for measurement in the Study Design, a
limited number of samples were collected to determine the magnitude of emissions during selected
cooking events. The results of the measurements are presented in Table 3-18 and discussed in
Section 4.

3.7 CO, NO, and NO;, Concentrations During Cooking Tests

CO, NO, and NO, were measured continuously during the cooking tests with a system that
collected samples sequentially from the kitchen, living room, master bedroom, and outdoors. The
data were processed to obtain average concentrations during the cooking period and for the total
exposure period. For each pollutant, two tables of summary data are presented. The first table
presents the average and maximum concentrations during the cooking period, that is, from the time
the oven or burner was turned on until it was turned off. The second table for each pollutant presents
the average and maximum concentrations for the total exposure period, which included both the
cooking period plus the one-hour post-cooking exposure period. For tests that had multiple cooking
events, for example for broiling fish, the data are summarized for the separate cooking events.
Results of the measurements and summary statistics for al 32 cooking tests are presented in Tables
3-19 through 3-24. The results are discussed in Section 4.

Table 3-16. PAH Concentrations (¢g/nT) Measured during Cooking Tests?

Test No. 21 18,19,21 17 17- Dup 30 17,30

Cooking Method Stir Fry Stir Fry Stir Fry Stir Fry

Range Gas Gas Gas Gas

Test Type Standard Worst Case Standard

Cooking Oil Peanut Oil Peanut Oil | Peanut Oil Veg. Oil
Sampling Location K ouT K K K OouT
Acenaphthylene 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Acenaphthene 0.0° 0.0° 0.0° 9.0 0.0° 0.0°
Phenanthrene ™ 53.3 6.2 21.6 0.0° 336 0.0°
Anthracene &™ 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Fluoranthene ™ 19.8 0.0° 0.0° 0.0° 0.78 0.0°
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Test No. 21 18,19,21 17 17- Dup 30 17,30
Cooking Method Stir Fry Stir Fry Stir Fry Stir Fry
Range Gas Gas Gas Gas
Test Type Standard Worst Case Standard
Cooking Oil Peanut Oil Peanut Oil | Peanut Qil Veg. Oil
Sampling Location K ouT K K K ouT
Pyrene 5™ 16.3 0.0° 19.1 9.0 17.4 0.0°
Benz(a)anthracene ™ 0.0° 07 0.0° 0.0° 17.6 0.0°
Chrysene® 0.0° 02 0.0° 57 0.0° 0.0°
Benzo(b+j+k)phenanthrene 6.6 25 0.0° 74 0.0° 4.8
BepPom 35 0.2 96 08 43 35
BaPcm 26 04 37 0.0° 2.7 21
Indeno[1,2,3-cd]pyrene © 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Benzo(g,h,i)perylene 0.0° 01 0.0° 0.0° 05 0.0°
Coronene 0.0° 0.7 6.2 12 0.0° 0.0°
Naphthalene 600.6 0.0° 6314 0.0° 646.1 0.0°
Fluorene 40.5 81 233 21.8 334 51
2-Methylnaphthalene 33.0 85 27.4 222 43.9 0.0°
1-Methylnaphthalene 41.0 7.8 53.6 20.9 50.7 0.0°
Biphenyl 36.6 31 28.3 37.8 34.0 0.0°
1+2-Ethylnaphthalene 0.0° 10.3 28.7 234 0.0° 6.9
2,6+2,7-Dimethylnaphthalene 225 5.0 187 27.1 494 0.0°
1,3+1,6+1,7-Dimethylnaphthalene 57.3 6.9 56.5 68.2 55.9 0.0°
1,4+1,5+2,3-Dimethylnaphthalene 17.2 32 20.0 14.8 230 0.0°
1,2-Dimethylnaphthalene 0.0° 13 0.8 0.0° 0.0° 0.0°
2-Methylbiphenyl 736.7 0.0° 602.7 0.0° 588.6 0.0°
3-Methylbiphenyl 103.5 0.0° 298.5 220.9 0.0° 0.0°
4-Methylbipheny! 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
a Trimethylnaphthalene 10.1 75.6 19.5 63.6 0.0° 9.9
c-Trimethylnaphthalene 15.9 3.9 10.0 17.2 23.0 2.7
2-Ethyl-1-methylnaphthalene 26 0.0° 0.0° 0.0° 0.7 0.0°
e-Trimethylnaphthalene 22.0 45 9.6 181 279 35
f-Trimethylnaphthalene 11.9 18 5.0 8.6 17.6 0.0°
2,3,5+|-Trimethylnaphtalene 14.1 8.1 133 255 165 0.4
2,4,5-Trimethylnaphthalene 0.0° 08 0.0° 0.0° 0.0° 0.0°
j-Trimethylnaphthalene 5.3 18 224 28.3 9.5 11
1,4,5-Trimethylnaphthalene 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
1,2,8-Trimethylnaphthalene 44 15 16.6 9.0 0.0° 1.2
aMethylfluorene 28.6 0.6 27.0 5.7 24.6 0.9
1-Methylfluorene 0.0° 0.0° 33 14.4 0.0° 0.0°
b-Methylfluorene 40 04 6.2 25 34 16
9-Fluorenone 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
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Test No. 21 18,19,21 17 17- Dup 30 17,30
Cooking Method Stir Fry Stir Fry Stir Fry Stir Fry
Range Gas Gas Gas Gas
Test Type Standard Worst Case Standard
Cooking Oil Peanut Oil Peanut Oil | Peanut Qil Veg. Oil
Sampling Location K ouT K K K ouT
Xanthone 0.0° 6.0 0.0° 0.0° 0.0° 0.0°
Acenaphthenequinone 0.0° 0.0° 0.0° 9.9 0.0° 0.0°
Perinaphthenone 84 0.8 42 0.0° 214 14.0
a-Methylphenanthrene 6.2 0.9 5.8 0.0° 7.0 0.0°
2-Methylphenanthrene 15.4 0.0° 0.0° 0.0° 6.3 0.0°
b-Methylphenanthrene 22 0.0° 0.0° 0.0° 29 0.0°
c-Methylphenanthrene 22.9 0.0° 2.9 0.0° 5.2 0.0°
1-Methylphenanthrene 65.2 0.0° 42 0.0° 0.0° 0.0°
Anthraguinone 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
3,6-Dimethyl phenanthre 15.0 1.2 0.0° 0.0° 0.0° 0.0°
a-Dimethylphenanthrene 11.9 25 5.0 0.0° 0.0° 0.0°
b-Dimethylphenanthrene 14.1 0.0° 0.8 0.0° 0.0° 0.0°
c-Dimethylphenanthrene 317 0.0° 0.0° 0.0° 0.0° 0.0°
1,7-Dimethylphenanthre 137 0.0° 0.4 0.0° 0.0° 0.0°
d-Dimethylphenanthrene 4.0 0.0° 0.0° 0.0° 0.0° 0.0°
e-Dimethylphenanthrene 11.0 0.0° 0.0° 0.0° 6.5 0.0°
9-Methylanthracene 0.0° 114 0.0° 0.0° 0.0° 0.0°
9-Anthraldehyde 20.7 0.0° 46 0.0° 0.0° 0.0°
Retene 13.7 1.9 30.3 0.0° 38 0.0°
Benzonaphthothiophene 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
1-MeFl+C-MePy/Fl 56.4 0.0° 4.6 0.0° 0.0° 0.0°
aMePyMeFl 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
b-MePyMeFI 75 0.0° 10.8 0.0° 117 0.0°
c-MePyMeFl 48 0.0° 0.0° 57 09 1.4
d-MePyMeF! 8.8 0.0° 0.0° 0.0° 0.0° 0.0°
4-Methylpyrene 13 0.0° 0.0° 111 0.7 05
1-Methylpyrene 40 0.0° 0.0° 0.0° 0.0° 0.0°
Benzo(c)phenanthrene 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
7-Methylbenz(a)anthracene 13 0.0° 25 12 39.2 0.0°
Benz(a)anthracene-7,12-dione 44 10.8 04 0.0° 45 2.8
5+6-Methylchrysene 0.0° 18 0.0° 0.0° 34 0.0°
7-Methylbenzo(a)pyrene 0.0° 351 0.0° 0.0° 1187.4 0.0°
Perylene 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Dibenz(ah+ac)anthracene 57 0.0° 0.0° 0.0° 0.0° 0.0°
Benzo(b)chrysene 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°

& Concentrations in italics are below the uncertainty level, as defined in Section 2.0
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® Correction with background data resulted in zero or negative value.
¢ Designated as a carcinogen or probable carcinogen

™ Designated as a mutagen

! Designated as a teratogen

Designationsfrom: U.S. Environmental Protection Agency (USEPA), 1989a. Risk Assessment Guidance for Superfund, Human Health
Evaluation Manual, Volume I, Part A. Interim Final. Office of Emergency and Remedial Response, Washington, DC. EPA/540/1-
89/002. December.
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Table 3-16 (continued) PAH Concentrations (¢g/nt) Measured during Cooking Tests

Test No. 18 19 20 20-Dup 20 22 22
Cooking Method Bacon Fish Full Meal | Full Meal Fr. Fries
Range Gas Gas Gas Gas Gas
Test Type Vgg;zt Worst Casel Standard | Standard Standard
Cooking Oil Olive Veg.
Sampling Location K K K K ouT K ouT
Acenaphthylene 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 0.0?
Acenaphthene 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 31
Phenanthrene ©™ 16.1 185 12.9 0.0? 0.0? 0.0? 0.0?
Anthracene ™ 0.0 0.0* 0.0% 0.0* 0.0% 0.0* 0.0%
Fluoranthene ™" 0.0* 0.0° 17 0.0° 0.0% 0.0° 27
Pyrene ™ 1.7 16.7 154 0.4 49 6.0 24
Benz(a)anthracene ™ 0.0° 0.0 0.0° 0.0 0.0° 0.0° 0.0°
Chrysene 105 08 115 0.0? 0.0? 0.0? 09
Benzo(b+j+k)phenanthrene 7.3 0.6 25 0.0° 18 0.0° 13
Bep ™ 0.0? 83 81 29 24 0.0? 0.0?
BaP “™ 0.0° 206 0.0° 11 37 0.0° 0.0°
Indeno[1,2,3-cd] pyrene © 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 0.0?
Benzo(g,h,i)perylene 0.0? 9.2 0.0? 14 0.0? 0.0? 0.0?
Coronene 0.0* 0.0* 25 0.0* 28 0.0* 0.7
Naphthalene 365.5 553.6 284.9 0.0? 0.0? 449 154.6
Fluorene 28.6 283 34.2 12.6 70 134 0.2
2-Methylnaphthalene 89.5 531 167.6 18.3 10.1 40.2 0.0%
1-Methylnaphthalene 94.3 58.7 1743 334 15.6 55.5 0.0%
Biphenyl 35.9 514 69.6 15.8 0.0% 273 0.0%
1+2-Ethylnaphthalene 0.0? 38.1 40.4 0.0? 14.7 444 93
2,6+2,7-Dimethylnaphthalene 230 194 49.7 24.8 28 217 0.0?
1,3+1,6+1,7-Dimethylnaphthalene 584 410 92.1 478 15.0 68.4 0.0?
1,4+1,5+2,3-Dimethyl naphthalene 157 15.0 379 151 46 16.6 0.0%
1,2-Dimethylnaphthalene 44 33 15.7 24.4 0.6 0.0°* 49
2-Methylbiphenyl 427 0.0° 0.0% 0.0° 0.0% 0.0° 258.0
3-Methylbiphenyl 0.0* 46.6 0.0% 0.0* 0.0% 24.0 103.2
4-Methylbipheny! 0.0° 0.0° 0.0% 0.0° 0.0% 0.0° 0.0%
a Trimethylnaphthalene 121.7 50.2 11.5 78.3 15 48.1 16
c-Trimethylnaphthalene 145 15.0 30.3 215 11.9 153 0.0?
2-Ethyl-1-methylnaphthalene 0.0% 12 42 0.0* 0.9 0.0* 0.0%
e-Trimethylnaphthalene 22.6 17.7 25.0 14.7 8.9 14.8 22
f-Trimethylnaphthalene 133 81 16.0 54 55 55 0.0?
2,3,5+1-Trimethylnaphtalene 20.1 13.9 30.9 13.6 6.1 245 116
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Test No. 18 19 20 20-Dup 20 22 22
Cooking Method Bacon Fish Full Meal | Full Mea Fr. Fries
Range Gas Gas Gas Gas Gas
Test Type Vgg;zt Worst Casel Standard | Standard Standard
Cooking Oil Olive Veg.
Sampling Location K K K K ouT K ouT
2,4,5-Trimethyl naphthalene 0.0% 0.0 03 0.0 0.0% 0.0 0.0%
j-Trimethylnaphthalene 24 131 32.0 0.0 11.0 28 0.0°
1,4,5-Trimethylnaphthalene 214 0.0* 14 0.0* 0.0% 0.9 49
1,2,8-Trimethylnaphthalene 185 11.7 45 04 0.0° 24.0 0.0°
aMethylfluorene 17.7 19.6 275 104 15 217 0.0%
1-Methylfluorene 0.0° 10.2 0.0° 0.0° 0.0° 12.0 0.0°
b-Methylfluorene 6.0 0.0? 34 22 0.0? 0.0? 20
9-Fluorenone 0.0? 329 0.0? 0.0? 0.0? 0.0? 0.0?
Xanthone 0.0? 0.0? 0.0? 0.0 0.0° 0.0° 0.0°
Acenaphthenequinone 0.0? 25 0.0? 0.0? 0.0? 22.2 0.0?
Perinaphthenone 4.0 17 0.0? 19.8 31 05 6.5
aMethylphenanthrene 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 2.2
2-Methylphenanthrene 0.0% 0.0* 0.0% 0.0* 0.0% 0.0* 0.9
b-Methylphenanthrene 08 0.0 0.0° 0.0 0.0° 0.9 0.0°
c-Methylphenanthrene 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 17.1
1-Methylphenanthrene 4.0 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
Anthraguinone 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 0.0?
3,6-Dimethylphenanthre 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 0.0?
aDimethylphenanthrene 0.0 0.0°* 0.0° 0.0°* 0.0° 0.0°* 33
b-Dimethylphenanthrene 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 29
c-Dimethylphenanthrene 0.0° 0.0 0.0° 0.0 0.0° 0.0° 10.0
1,7-Dimethylphenanthre 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 131
d-Dimethylphenanthrene 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 33
e-Dimethylphenanthrene 0.0? 0.0? 0.0? 0.0? 0.0? 0.0? 105
9-Methylanthracene 0.0% 0.0? 0.0% 0.0? 0.0% 0.0? 118.1
9-Anthraldehyde 0.0? 0.02 0.02 0.0° 0.0° 0.0° 0.0°
Retene 0.0% 0.0 0.0% 0.0 0.0% 0.0 12.5
Benzonaphthothiophene 0.0% 0.0 0.0% 0.0 0.0% 0.0 0.0%
1-MeFI+C-MePy/Fl 0.0? 0.0% 0.0% 0.0% 0.0% 0.0% 4.9
aMePyMeFlI 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
b-MePyM eF| 0.0% 4.6 22 8.3 24 9.2 0.2
c-MePyMeFI 0.0? 0.8 0.6 0.0° 0.0° 0.0° 0.0°
d-MePyM eFl 0.0% 0.0 0.0% 0.0 0.0% 0.0 0.0%
4-Methylpyrene 0.0% 75 4.2 11 37 6.9 33
1-Methylpyrene 0.0° 0.0°7 0.07 0.07 09 0.07 0.07
Benzo(c)phenanthrene 0.02 0.0? 0.02 0.0? 0.02 0.0? 49.2
7-Methylbenz(a)anthracene 12 12 1145 20.5 0.9 250 53
Benz(a)anthracene-7,12-dione 113 04 11 57 49 32 6.5
5+6-Methylchrysene 0.0% 31 49.7 20.5 0.0% 15.3 0.7
7-Methylbenzo(a)pyrene 0.0? 0.0? 0.0° 0.0? 0.0° 0.0? 0.0°
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Test No. 18 19 20 20-Dup 20 22 22
Cooking Method Bacon Fish Full Meal | Full Mea Fr. Fries
Range Gas Gas Gas Gas Gas
Test Type Vgg;zt Worst Casel Standard | Standard Standard
Cooking Oil Olive Veg.
Sampling Location K K K K ouT K ouT
Perylene 0.0 0.0% 0.0% 0.0% 0.0% 0.0% 0.2
Dibenz(ah+ac)anthracene 0.0% 0.0° 0.0% 04 31 0.0° 0.0%
Benzo(b)chrysene 0.0? 0.0? 0.0% 0.0? 0.0% 0.0? 0.0%

& Correction with background data resulted in zero or negative value.
¢ Designated as a carcinogen or probable carcinogen

™ Designated as a mutagen

! Designated as a teratogen

Designationsfrom: U.S. Environmental Protection Agency (USEPA), 1989a. Risk Assessment Guidance for Superfund, Human Health
Evaluation Manual, Volume, Part A. Interim Final. Office of Emergency and Remedial Response, Washington, DC. EPA/540/1-
89/002. December.
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Table 3-17 Summary Statistics for Indoor and Outdoor PAH Measurements

M easurable Minimum Maximum
Compound N
% cg/m?® cg/m?®
Acenaphthylene 0 0% -- --
Acenaphthene 2 15% 9.0
Phenanthrene “™ 7 54% 0 53.3
Anthracene ©™ 0 0% - --
Fluoranthene ™! 4 31% 0 19.8
Pyrene ™ 11 85% 0 19.1
Benz(a)anthracene “™ 2 15% 0 17.6
Chrysene 46% 0 115
Benzo(b+j+k)phenanthrene 9 69% 0 74
Bep o™ 10 7% 0 9.6
BaP ™ 8 62% 0 20.6
Indeno[ 123-cd] pyrene © 0 0% -- --
Benzo(ghi)perylene 4 31% 0 9.2
Coronene 6 46% 0 6.2
Naphthalene 8 62% 0 646.1
Fluorene 13 100% 0 40.5
2-Methylnaphthalene 11 85% 0 167.6
1-Methylnaphthalene 11 85% 0 1743
Biphenyl 10 7% 0 69.6
1+2-Ethylnaphthalene 9 69% 0 4.4
2,6+2,7-Dimethylnaphthalene 11 85% 0 49.7
1,3+1,6+1,7-Dimethylnaphthalene 11 85% 0 921
1,4+1,5+2,3-Dimethylnaphthalene 11 85% 0 37.9
1,2-Dimethylnaphthalene 62% 0 24.4
2-Methylbiphenyl 38% 0 736.7
3-Methylbiphenyl 46% 0 298.5
4-Methylbiphenyl 0 0% - --
a Trimethylnaphthalene 12 92% 0 121.7
c-Trimethylnaphthalene 12 92% 0 30.3
2-Ethyl-1-methylnaphthalene 5 38% 0 4.2
e-Trimethylnaphthalene 13 100% 0 27.9
f-Trimethylnaphthal ene 11 85% 0 17.6
2,3,5+1-Trimethylnaphtalene 13 100% 0 30.9
2,4,5-Trimethylnaphthalene 2 15% 0 0.8
j-Trimethylnaphthalene 11 85% 0 32.0
1,4,5-Trimethylnaphthalene 4 31% 0 214
1,2,8-Trimethylnaphthalene 10 7% 0 24.0
aMethylfluorene 12 92% 0 28.6
1-Methylfluorene 4 31% 0 144
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M easurable Minimum Maximum
Compound N
% cg/m? cg/m?®
b-Methylfluorene 10 1% 0 6.2
9-Fluorenone 1 8% -- --
Xanthone 1 8% - -
Acenaphthenequinone 3 23% 0 222
Perinaphthenone 11 85% 0 214
aMethylphenanthrene 5 38% 0 7.0
2-Methylphenanthrene 3 23% 0 154
b-Methylphenanthrene 4 31% 0 29
c-Methylphenanthrene 4 31% 0 229
1-Methylphenanthrene 3 23% 0 65.2
Anthraquinone 0 0% -- --
3,6-Dimethylphenanthre 2 15% 0 15.0
aDimethylphenanthrene 4 31% 0 11.9
b-Dimethylphenanthrene 3 23% 0 141
c-Dimethylphenanthrene 2 15% 0 317
1,7-Dimethylphenanthre 3 23% 0 137
d-Dimethylphenanthrene 2 15% 0 4.0
e-Dimethylphenanthrene 3 23% 0 11.0
9-Methylanthracene 2 15% 0 1181
9-Anthraldehyde 2 15% 0 20.7
Retene 5 38% 0 30.3
Benzonaphthothi ophene 0 0% -- --
1-MeFI+C-MePy/FI 3 23% 0 56.4
aMePyMeFI 0 0% -- --
b-MePyM eFl 9 69% 0 11.7
c-MePyMeFI 6 46% 0 57
d-MePyMeFI 1 8% 0 8.8
4-Methylpyrene 10 1% 0 111
1-Methylpyrene 2 15% 0 4.0
Benzo(c)phenanthrene 1 8% 0 49.2
7-Methylbenz(a)anthracene 11 85% 0 1145
Benz(a)anthracene-7,12-dione 12 92% 0 11.3
5+6-Methylchrysene 7 54% 0 49.7
7-Methylbenzo(a)pyrene 2 15% 0 1187.4
Perylene 1 8% 0 0.2
Dibenz(ah+ac)anthracene 3 23% 0 57
Benzo(b)chrysene 0 0% -- --

¢ Des gnated as a carcinogen or probable carcinogen
™ Designated as a mutagen
! Designated as a teratogen
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Designationsfrom: U.S. Environmental Protection Agency (USEPA), 1989a. Risk Assessment Guidance
for Superfund, Human Health Evaluation Manual, Volumel, Part A. Interim Final. Office of Emergency
and Remedial Response, Washington, DC. EPA/540/1-89/002. December .
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Table 3-18. Aldehyde Measurement Results

. my/m’
Test No. Type Range Conditions

K ouT

1 Oven Cleaning Gas Standard Formaldehyde 417.3 27
Acetaldehyde 433.7 0.25%
Propanal 144.3 0.25%
Butanal 724 0.25%
Benzaldehyde 16.1 0.25%
Pentanal 145.7 0.25%

Hexana 131.3 0.25%

6 Broil Fish Gas Standard Formaldehyde 129.3 15
Acetaldehyde 92.3 0.25%
Propanal 285 0.25%
Butanal 111 0.25%
Benzaldehyde 8.6 0.25%
Pentanal 20.2 0.25%

Hexana 26.5 0.25%

8 Oven Cleaning | Electric Standard Formaldehyde 2245 0.8
Acetaldehyde 330.8 0.25%
Propanal 86.6 0.25%
Butanal 40.2 0.25%

Benzaldehyde 13.0 0.25%

Pentanal 817 0.25%

Hexana 76.9 0.25%

13 Broil Fish Electric Standard Formaldehyde 129.4 04
Acetaldehyde 109.2 0.7

Propanal 34.3 0.25%

Butanal 14.6 0.25%

Benzaldehyde 3.8 0.25%

Pentanal 24.5 0.25%

Hexanal 344 0.25%

25 Pork Roast Gas Aluminum Pan Formaldehyde 49.1 1.0
Acetaldehyde 13.2 16.6

Propanal 3.0 0.25%

Butanal 16 0.25%

Benzaldehyde 0.0 0.25%

Pentanal 4.3 0.25%

Hexana 137 0.25%

27 Pork Roast Gas Exhaust Ventilation Formaldehyde 36.5 11
Acetaldehyde 14.2 1.0
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. my/m?®
Test No. Type Range Conditions
K ouT
Propanal 19 0.25%
Butanal 11 0.25%
Benzaldehyde 0.0 0.25%
Pentanal 30 0.25%
Hexana 10.2 0.25%
Summary Statistics Indoor Indoor Indoor
N Minimum Maximum
Formaldehyde 6 36.5 417.3
Acetaldehyde 6 13.2 433.7
Propanal 6 19 144.3
Butanal 6 11 72.4
Benzaldehyde 4 0.0 16.1
Pentanal 6 3.0 1457
Hexand 6 10.2 131.3
Outdoor Outdoor Outdoor
N Minimum Maximum
Formaldehyde 6 04 27
Acetadehyde 6 0.25% 16.6
Propanal 6 0.25% 0.25%
Butanal 6 0.25% 0.25%
Benzaldehyde 6 0.25% 0.25%
Pentanal 6 0.25% 0.25%
Hexanal 6 0.25% 0.25%

& _Below detection limits. Valuetaken at 2MDL.
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Table 3-19. Average CO Concentrations (ppm) Measured at Four Locations during the Cooking Period

Test No. Type Range Conditions < LR MBR ouT
Avg. Max Avg. Max Avg. Max Avg. Max
1R Oven Cleaning Gas Standard 14.8 19.9 14.9 19.9 14.8 20.0 0.6 0.9
2 Stovetop Stir Fry Gas Standard 12 15 14 22 0.9 14 04 0.5
3A Bacon Gas Standard 0.4 0.5 0.4 0.5 0.5 0.8 0.4 0.4
3B Bacon Gas Standard 10 10 10 10 0.9 12 0.3 0.3
Tortillas Gas Standard 0.8 12 0.9 11 0.8 11 0.3 0.3
French Fries Gas Standard 25 4.6 25 47 24 44 0.3 0.4
6A Broil Fish Gas Standard 32 4.0 4.0 44 26 4.0 0.3 04
6B Broil Fish Gas Standard 10.1 114 8.9 9.6 8.6 9.4 0.3 0.4
Bake Lasagne Gas Standard 25 3.6 2.6 33 24 34 0.3 0.6
Oven Cleaning Electric Standard 7.8 12.0 7.9 12.1 75 115 0.6 11
Stovetop Stir Fry Electric Standard 0.7 0.7 0.9 0.9 0.7 0.8 0.5 0.6
10A Bacon Electric Standard 0.5 0.7 0.4 0.5 0.4 0.5 0.4 0.4
10B Bacon Electric Standard 0.5 0.5 0.5 0.6 0.5 0.6 0.4 0.5
11 Tortillas Electric Standard 11 14 12 14 11 15 0.5 0.8
12 French Fries Electric Standard 1.0 12 11 12 0.8 0.9 0.6 0.7
13A Broil Fish Electric Standard 0.6 0.7 0.8 0.8 0.8 0.9 0.7 0.8
13B Broil Fish Electric Standard 26 26 29 3.6 26 32 0.6 0.6
14 Lasagne Electric Standard 0.6 11 0.6 13 0.7 12 04 11
15A Bacon Microwave Standard 0.6 0.7 0.6 0.7 0.7 0.8 0.8 11
15B Bacon Microwave Standard 0.9 0.9 0.9 0.9 0.8 1.0 0.8 0.9
16 Lasagne Microwave Standard 0.7 0.8 0.7 0.8 0.7 0.7 0.5 0.5
17A Stovetop Stir Fry Gas Worst Case 11 18 0.8 16 0.7 14 0.2 0.3
17B Stovetop Stir Fry Gas Worst Case 25 3.0 2.7 35 24 3.0 0.1 0.1
18A Bacon Gas Worst Case 1.0 13 13 16 0.9 14 05 0.6
18B Bacon Gas Worst Case 17 21 18 2.2 18 23 04 04
19A Broil Fish Gas Worst Case 33 4.8 38 54 24 3.6 0.5 0.6
198 Broil Fish Gas Worst Case 3.7 47 46 6.8 35 43 0.8 0.9
20 Full Meal Gas Standard 4.6 8.8 4.6 9.5 4.4 9.1 0.4 0.6




6.

K LR MBR ouT
Test No. Type Range Conditions
Avg. Max Avg. Max Avg. Max Avg. Max
21A Stovetop Stir Fry Gas Test 2 Replicate 11 18 11 16 0.6 0.9 04 0.5
21B Stovetop Stir Fry Gas Test 2 Replicate 2.6 33 28 32 22 24 04 04
22 French Fries Gas Test 5 Replicate 4.3 75 41 7.0 31 5.9 0.4 0.5
23 Bake Lasagne Gas Test 7 Replicate 20 29 18 29 17 27 0.3 0.6
24 Fry Beef Gas Cast Iron Pan NS NS NS NS NS NS NS NS
24RA Fry Beef Gas Cast Iron Pan 0.9 1.0 0.9 1.0 1.0 1.0 0.5 0.6
24RB Fry Beef Gas Cast Iron Pan 10 11 11 11 10 11 0.5 0.5
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Vgxnn?;?ton 0.9 0.9 0.8 0.8 0.8 0.9 0.5 0.6
27 Pork Roast Gas VeErXﬂn?;t?ton 12 18 12 17 11 15 0.5 0.7
28 Fry Beef Gas Ragﬂie erég"d 0.4 0.4 0.4 05 0.4 05 03 03
29 Pork Roast Gas Range Hood 10 20 0.9 14 0.9 15 03 0.4
Shields
30A Stovetop Stir Fry Gas Vegetable Oil 0.9 15 0.9 13 0.6 0.7 0.1 0.1
30B Stovetop Stir Fry Gas Vegetable Oil 17 19 22 25 18 20 0.2 0.2
31A Fry Beef Gas Pan Lid 0.5 0.5 04 04 04 0.5 04 04
31B Fry Beef Gas Pan Lid 0.4 0.4 0.6 0.7 0.5 0.6 0.3 0.3
32A Popcorn Microwave Standard 0.8 0.9 0.9 0.9 0.8 0.8 11 11
32B Popcorn Microwave Standard 0.9 0.9 1.0 1.0 0.9 0.9 0.8 0.8
33 Burner Baseline Gas 32 51 35 53 28 46 12 14
34 Oven Basdline Gas 20 30 20 33 21 32 0.5 0.6
N 44 44 44 44 44 44 44 44
Minimum 04 04 04 04 04 0.5 0.1 0.1
Maximum 14.8 19.9 14.9 19.9 14.8 20.0 11 11

2 No sample — data acquisition system failed on this day of testing
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Table 3-20. Average CO Concentrations (ppm) Measured at Four Locations during the Total Exposure Period

K LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max
1R Oven Cleaning Gas Standard 13.7 19.9 13.8 19.9 13.9 20.0 0.6 0.9
2 Stovetop Stir Fry Gas Standard 2.0 2.3 1.9 2.4 1.8 2.3 0.5 0.6
3A Bacon Gas Standard 0.6 1.0 0.7 12 0.7 0.9 05 0.6
3B Bacon Gas Standard 11 12 1.0 11 1.0 12 0.5 0.6
Tortillas Gas Standard 1.0 13 1.0 12 1.0 12 0.3 04
French Fries Gas Standard 35 5.1 34 4.9 3.6 5.0 0.3 0.4
6A Broil Fish Gas Standard 6.9 9.3 7.0 8.9 6.9 9.4 0.3 0.4
6B Broil Fish Gas Standard 11.7 13.2 115 13.3 11.6 13.5 0.3 0.4
Bake Lasagna Gas Standard 2.7 3.7 2.8 3.7 2.6 3.6 0.3 0.6
Oven Cleaning Electric Standard 7.2 12.0 7.2 12.1 6.9 115 0.5 1.1
Stovetop Stir Fry Electric Standard 0.6 0.7 0.6 0.9 0.5 0.8 0.4 0.6
10A Bacon Electric Standard 04 0.7 04 05 04 0.5 0.3 04
10B Bacon Electric Standard 0.5 0.5 0.5 0.7 0.4 0.6 0.4 0.7
11 Tortillas Electric Standard 11 14 11 14 11 15 0.3 0.8
12 French Fries Electric Standard 0.8 12 0.8 12 0.8 11 0.4 0.7
13A Broil Fish Electric Standard 2.0 2.8 2.1 3.0 19 2.7 04 0.8
13B Broil Fish Electric Standard 34 3.9 34 4.0 34 4.0 0.3 0.6
14 Lasagna Electric Standard 0.6 1.1 0.7 1.3 0.7 1.2 0.4 1.1
15A Bacon Microwave Standard 0.6 0.7 0.6 0.7 0.7 0.8 0.8 11
15B Bacon Microwave Standard 0.9 1.1 0.9 1.0 0.9 1.0 0.7 0.9
16 Lasagna Microwave Standard 0.7 0.8 0.7 0.8 0.7 0.8 0.5 0.7
17A Stovetop Stir Fry Gas Worst Case 1.8 2.3 17 2.3 1.6 2.1 0.2 0.3
17B Stovetop Stir Fry Gas Worst Case 3.0 3.7 3.0 3.8 3.0 3.7 0.2 0.5
18A Bacon Gas Worst Case 15 19 1.6 1.8 14 17 0.5 0.6
18B Bacon Gas Worst Case 1.9 2.3 1.9 2.2 1.9 2.3 0.4 0.5
19A Broil Fish Gas Worst Case 4.0 8.0 3.8 7.1 3.9 6.4 0.6 0.7
19B Broil Fish Gas Worst Case 57 94 57 10.6 57 9.0 0.8 1.0
20 Full Meal Gas Standard 4.7 94 4.7 9.5 4.8 9.1 0.3 0.6
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LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max

21A Stovetop Stir Fry Gas Test 2 Replicate 1.8 22 19 2.3 16 21 0.4 05
21B Stovetop Stir Fry Gas Test 2 Replicate 2.9 34 3.2 3.7 3.0 34 04 0.6
22 French Fries Gas Test 5 Replicate 5.2 7.5 5.0 7.0 4.7 7.1 04 0.7
23 Bake Lasagna Gas Test 7 Replicate 2.2 29 2.1 3.0 1.9 29 0.4 0.8
24 Fry Beef Gas Cast Iron Pan NS NS NS NS NS NS NS NS
24RA Fry Beef Gas Cast Iron Pan 1.0 11 1.0 11 1.0 11 0.5 0.6
24RB Fry Beef Gas Cast Iron Pan 0.9 11 1.0 11 1.0 11 0.5 0.6
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 0.8 0.9 0.8 0.9 0.8 0.9 0.5 0.6
27 Pork Roast Gas Exhaust Ventilation 11 1.8 11 17 11 15 0.6 0.9
28 Fry Beef Gas Range Hood Shields 0.4 0.5 0.4 0.5 0.4 0.6 0.3 0.5
29 Pork Roast Gas Range Hood Shields 0.9 2.0 0.8 14 0.8 15 0.3 0.7
30A Stovetop Stir Fry Gas Vegetable Oil 14 1.8 15 2.0 14 1.9 0.2 0.3
30B Stovetop Stir Fry Gas Vegetable Oil 2.1 25 2.2 2.6 2.2 2.7 0.2 0.3
31A Fry Beef Gas PanLid 0.5 0.6 0.5 0.6 0.5 0.6 0.3 04
31B Fry Beef Gas Pan Lid 0.6 0.7 0.6 0.7 0.6 0.7 0.3 04
32A Popcorn Microwave Standard 0.9 0.9 0.9 0.9 0.9 1.0 0.9 1.1
32B Popcorn Microwave Standard 0.9 1.1 0.9 1.0 0.9 1.0 0.7 1.0
33 Range Basdline Gas 4.2 5.8 45 5.9 4.0 5.9 11 14
34 Oven Basdline Gas 2.2 34 24 34 2.2 3.3 0.6 0.9
N 44 44 44 44 44 44 44 44

Minimum 04 0.5 04 0.5 0.4 0.5 0.2 0.3

Maximum 13.7 19.9 13.8 19.9 13.9 20.0 0.9 11

No sample — data acquisition system failed on this day of testing
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Table 3-21. Average NO Concentrations (ppb) Measured at Four L ocations during the Cooking Period

K LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max
1R Oven Cleaning Gas Standard 692.1 999.4 716.4 999.4 699.2 999.4 24.9 33.0
2 Stovetop Stir Fry Gas Standard 459 82.2 76.1 138.4 322 78.1 7.8 11.9
3A Bacon Gas Standard 9.6 12.9 12.0 22.8 8.3 14.5 22 36
3B Bacon Gas Standard 111.3 128.6 119.8 156.0 89.3 127.7 45 8.3
Tortillas Gas Standard 109.4 206.2 136.6 2383 108.2 219.9 124 20.7
French Fries Gas Standard 282.0 514.0 282.6 548.2 282.1 519.2 17.7 28.0
6A Broil Fish Gas Standard 49 11.2 14.3 18.8 0.9 23 0.0 0.0
6B Broil Fish Gas Standard 29.6 40.9 245 38.2 273 37.2 8.1 135
Bake Lasagna Gas Standard 190.8 314.1 199.4 327.2 176.5 294.5 9.6 18.2
Oven Cleaning Electric Standard 148.9 184.2 149.3 184.8 143.1 181.9 14.8 29.9
Stovetop Stir Fry Electric Standard 14.0 19.9 15.6 19.1 14.0 19.3 121 14.6
10A Bacon Electric Standard 11.0 14.2 6.1 8.3 10.2 11.6 12.2 20.1
10B Bacon Electric Standard 58 135 20.2 29.4 7.2 145 10.7 18.8
11 Tortillas Electric Standard 8.1 15.1 9.6 18.8 6.3 11.2 39 14.9
12 French Fries Electric Standard 50 149 1.7 50 21 4.0 35 8.3
13A Broil Fish Electric Standard 8.1 12.9 12.7 234 31 6.3 0.0 0.0
13B Broil Fish Electric Standard 0.0 0.0 5.0 9.9 2.3 4.6 8.8 8.8
14 Lasagna Electric Standard NA NA NA NA NA NA NA NA
15A Bacon Microwave Standard 17.8 31.0 25.6 39.3 215 36.6 17.4 335
15B Bacon Microwave Standard 58.4 76.9 49.1 68.4 47.0 65.8 138 17.8
16 Lasagna Microwave Standard 21.8 313 25.6 33.8 215 24.3 18.0 215
17A Stovetop Stir Fry Gas Worst Case 120.1 191.4 97.7 170.0 87.0 1739 33.9 42.1
178 Stovetop Stir Fry Gas Worst Case 255.0 312.8 265.9 326.5 251.7 298.2 344 37.1
18A Bacon Gas Worst Case 75.8 128.2 107.2 164.9 62.3 116.3 194 254
18B Bacon Gas Worst Case 182.4 242.3 183.3 221.0 171.4 2215 15.9 19.0
19A Broil Fish Gas Worst Case 335 40.0 20.1 41.0 31.0 40.1 18.6 20.2
19B Broil Fish Gas Worst Case 34.3 41.4 44.4 51.8 33.6 40.7 17.6 22.2
20 Full Meal Gas Standard 530.4 999.4 523.3 999.4 502.0 999.4 27.3 344
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LR MBR ouT
Test No. Type Range Conditions
Avg. Max Avg. Max Avg. Max Avg. Max
21A Stovetop Stir Fry Gas Test 2 Replicate 88.8 155.1 86.9 1232 35.9 50.2 204 25.0
21B Stovetop Stir Fry Gas Test 2 Replicate 222.0 274.2 2169 259.6 163.9 190.7 22.1 26.3
22 French Fries Gas Test 5 Replicate 354.6 629.3 332.7 621.3 2735 541.4 10.1 18.8
23 Bake Lasagna Gas Test 7 Replicate 301.1 430.4 290.8 447.1 270.6 427.3 24.2 29.6
24 Fry Beef Gas Cast Iron Pan NS NS NS NS NS NS NS NS
24RA Fry Beef Gas Cast Iron Pan 90.5 121.9 814 99.8 54.1 68.9 20.9 223
24RB Fry Beef Gas Cast Iron Pan 126.2 154.1 120.7 1315 115.3 137.9 18.0 215
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 49.3 84.0 46.4 72.3 36.1 61.6 11.9 13.0
27 Pork Roast Gas Exhaust Ventilation 80.1 137.0 79.6 1139 75.7 116.1 28.7 414
28 Fry Beef Gas Range Hood Shields 19.8 227 184 24.0 144 14.7 17.3 30.0
29 Pork Roast Gas Range Hood Shields 68.6 115.3 66.4 157.3 62.5 107.6 19.3 28.6
30A Stovetop Stir Fry Gas Vegetable Oil 727 129.7 83.2 116.6 4.7 525 28.8 35.0
30B Stovetop Stir Fry Gas Vegetable Oil 157.3 176.2 184.5 216.3 160.7 183.6 184 22.2
31A Fry Beef Gas Pan Lid 57.4 735 27.2 45.6 29.1 45.1 135 18.0
31B Fry Beef Gas Pan Lid 934 97.8 738 80.6 78.6 92.0 279 331
32A Popcorn Microwave Standard 26.0 323 26.4 26.4 20.9 20.9 355 38.8
32B Popcorn Microwave Standard 272 289 29.9 29.9 35.2 36.9 16.3 16.3
33 Range Basdline Gas 268.5 451.8 293.2 462.1 2185 396.3 55.9 69.3
34 Oven Baseline Gas 276.3 385.9 2722 378.6 279.8 381.9 238 36.8
N 43 43 43 43 43 43 43 43
Minimum 0.0 0.0 17 50 0.9 23 0.0 0.0
Maximum 692.1 999.4 716.4 999.4 699.2 999.4 355 421

No sample — data acquisition system failed on this day of testing
Measurements for NO may be truncated to 1000 ppb due to scale limitations during monitoring.




Table 3-22. Average NO Concentrations (ppb) Measured at Four Locations during the Total Exposure Period

K LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max
1R Oven Cleaning Gas Standard 763.0 999.4 776.0 999.4 762.4 999.4 25.6 375
2 Stovetop Stir Fry Gas Standard 105.6 126.5 105.5 138.4 98.3 137.7 125 36.6
3A Bacon Gas Standard 40.5 84.8 395 81.2 40.1 85.7 38 20.8
3B Bacon Gas Standard 128.3 160.0 119.4 158.8 1235 158.5 4.2 129
Tortillas Gas Standard 180.0 256.6 1894 257.9 180.7 247.8 115 20.7
French Fries Gas Standard 411.0 580.7 393.0 581.1 4139 579.4 19.6 28.0
6A Broil Fish Gas Standard 11.7 29.7 12.7 274 7.1 15.3 0.0 0.0
6B Broil Fish Gas Standard 394 50.4 38.6 48.7 40.6 53.0 8.9 14.0
Bake Lasagna Gas Standard 222.5 316.8 223.6 327.2 210.7 2951 9.8 18.2
Oven Cleaning Electric Standard 148.6 184.2 1489 184.8 144.3 181.9 16.4 29.9
Stovetop Stir Fry Electric Standard 16.8 28.7 15.6 19.7 18.0 284 14.2 20.8
10A Bacon Electric Standard 57 14.2 39 8.9 45 11.6 7.1 20.1
10B Bacon Electric Standard 144 28.2 18.9 294 14.0 244 128 22.8
11 Tortillas Electric Standard 6.4 151 85 19.0 6.5 145 24 14.9
12 French Fries Electric Standard 4.6 14.9 32 145 6.2 16.2 33 89
13A Broil Fish Electric Standard 16.3 27.3 164 245 129 25.7 11.0 244
13B Broil Fish Electric Standard 17 10.2 4.7 171 6.3 22.8 25 9.9
14 Lasagna Electric Standard NA NA NA NA NA NA NA NA
15A Bacon Microwave Standard 17.8 31.0 25.6 39.3 215 36.6 174 335
15B Bacon Microwave Standard 62.8 76.9 61.7 78.2 61.0 77.1 134 22.2
16 Lasagna Microwave Standard 191 313 22.0 33.8 21.0 243 14.9 215
17A Stovetop Stir Fry Gas Worst Case 188.9 239.2 184.0 237.8 168.7 220.7 304 42.1
17B Stovetop Stir Fry Gas Worst Case 284.7 342.2 2859 349.9 289.7 349.1 327 44.4
18A Bacon Gas Worst Case 134.0 1835 141.0 169.1 1304 176.6 16.4 254
18B Bacon Gas Worst Case 219.2 267.4 216.7 252.7 214.5 258.8 17.6 253
19A Broil Fish Gas Worst Case 285 40.0 28.3 41.0 27.6 40.1 185 224
19B Broil Fish Gas Worst Case 315 414 35.6 51.8 331 40.7 191 284
20 Full Meal Gas Standard 639.5 999.4 627.6 999.4 642.7 999.4 329 43.7
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LR MBR ouT
Test No. Type Range Conditions
Avg. Max Avg. Max Avg. Max Avg. Max
21A Stovetop Stir Fry Gas Test 2 Replicate 138.6 173.9 145.6 186.6 124.0 157.1 20.8 25.0
21B Stovetop Stir Fry Gas Test 2 Replicate 256.0 306.6 258.1 2954 246.0 295.8 224 30.4
22 French Fries Gas Test 5 Replicate 429.4 629.3 414.2 622.1 3975 601.0 10.7 22.6
23 Bake Lasagna Gas Test 7 Replicate 324.6 430.4 319.1 447.1 301.8 427.3 26.4 425
24 Fry Beef Gas Cast Iron Pan NS NS NS NS NS NS NS NS
24RA Fry Beef Gas Cast Iron Pan 107.7 132.2 108.9 129.9 97.9 123.0 20.3 23.2
24RB Fry Beef Gas Cast Iron Pan 130.2 156.1 131.4 152.7 132.6 154.4 253 37.6
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 69.6 94.5 66.6 817 65.2 817 16.9 255
27 Pork Roast Gas Exhaust Ventilation 75.7 137.0 74.1 1139 71.3 116.1 28.3 41.9
28 Fry Beef Gas Range Hood Shields 244 30.5 237 344 237 31.0 18.1 30.0
29 Pork Roast Gas Range Hood Shields 61.6 115.3 61.0 157.3 579 107.6 20.0 29.0
30A Stovetop Stir Fry Gas Vegetable Oil 118.8 156.1 130.9 172.0 120.9 1711 25.6 35.2
30B Stovetop Stir Fry Gas Vegetable Oil 183.3 222.7 184.0 216.3 182.5 228.1 22.0 27.8
31A Fry Beef Gas Pan Lid 68.4 79.7 58.5 78.3 61.0 74.2 171 26.1
31B Fry Beef Gas Pan Lid 92.7 100.5 89.2 102.0 89.3 104.3 204 331
32A Popcorn Microwave Standard 27.2 328 26.1 32.0 29.4 34.0 26.8 38.8
32B Popcorn Microwave Standard 314 37.0 29.8 337 332 39.6 22.8 30.1
33 Range Baseline Gas 355.2 504.0 374.7 516.5 330.2 509.9 44.6 69.3
34 Oven Basdline Gas 300.6 391.4 297.2 388.9 306.3 397.8 238 36.8
N 43 43 43 43 43 43 43 43

Minimum 17 10.2 32 8.9 45 11.6 0.0 0.0
Maximum 763.0 999.4 776.0 999.4 762.4 999.4 329 444

No sample — data acquisition system failed on this day of testing

Measurements for NO may be truncated to 1000 ppb due to scale limitations during monitoring.
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Table 3-23. Average NO, Concentrations (ppb) Measured at Four Locations during the Cooking Period

K LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max
1R Oven Cleaning Gas Standard 402.7 564.6 427.3 617.6 446.6 673.7 25.8 46.7
2 Stovetop Stir Fry Gas Standard 40.0 41.1 55.8 72.2 30.9 47.0 19.2 22.6
3A Bacon Gas Standard 13.2 17.0 151 21.6 15.2 20.9 21.8 29.7
3B Bacon Gas Standard 53.4 61.2 55.8 63.4 50.2 60.0 17.2 17.6
Tortillas Gas Standard 30.8 54.3 39.7 58.0 28.3 54.8 4.7 9.4
French Fries Gas Standard 704 113.0 68.6 1234 66.0 1195 10.3 16.0
6A Broil Fish Gas Standard 94.1 124.6 1211 145.4 784 119.3 32.0 391
6B Broil Fish Gas Standard 114.9 158.0 107.2 1385 75.0 85.6 26.8 329
Bake Lasagna Gas Standard 91.2 113.1 94.4 131.3 84.6 102.9 238 323
Oven Cleaning Electric Standard 345 65.5 414 70.2 36.3 69.3 228 47.8
Stovetop Stir Fry Electric Standard 154 16.9 225 311 18.0 24.1 233 312
10A Bacon Electric Standard 25.7 30.6 217 24.6 19.8 24.9 20.7 236
10B Bacon Electric Standard 244 271 30.0 370 237 35.8 259 29.7
11 Tortillas Electric Standard 34.8 43.5 40.7 47.0 320 49.0 325 46.3
12 French Fries Electric Standard 337 35.7 282 305 305 385 30.6 36.6
13A Broil Fish Electric Standard 254 27.8 321 33.8 20.2 321 191 239
13B Broil Fish Electric Standard 27.2 27.2 37.6 50.2 318 42.6 19.1 19.1
14 Lasagna Electric Standard 276 375 341 44.0 329 39.6 36.0 48.1
15A Bacon Microwave Standard 10.5 154 14.3 20.0 8.2 12.7 138 183
15B Bacon Microwave Standard 214 27.6 17.8 26.7 19.9 21.7 22.2 25.9
16 Lasagna Microwave Standard 128 21.3 17.2 315 17.7 30.0 11.6 16.9
17A Stovetop Stir Fry Gas Worst Case 47.0 70.3 36.8 60.1 313 52.4 7.7 10.6
17B Stovetop Stir Fry Gas Worst Case 55.7 68.4 57.6 92.7 62.8 76.7 16.6 245
18A Bacon Gas Worst Case 404 50.6 35.2 455 24.2 317 11.9 19.3
18B Bacon Gas Worst Case 404 61.1 35.9 54.6 34.2 49.8 10.9 16.8
19A Broil Fish Gas Worst Case 92.7 150.5 96.5 167.3 46.0 84.2 17.3 27.1
19B Broil Fish Gas Worst Case 814 131.4 109.4 170.3 471 70.2 114 16.6
20 Full Meal Gas Standard 190.9 3749 195.6 402.5 184.1 421.4 7.4 191




.8

LR MBR ouT
Test No. Type Range Conditions
Avg. Max Avg. Max Avg. Max Avg. Max
21A Stovetop Stir Fry Gas Test 2 Replicate 41.6 75.6 37.8 51.9 259 35.6 11.8 17.9
21B Stovetop Stir Fry Gas Test 2 Replicate 57.8 80.0 67.3 79.1 34.6 39.0 115 174
22 French Fries Gas Test 5 Replicate 120.4 167.6 112.6 158.3 84.3 131.3 19.4 321
23 Bake Lasagna Gas Test 7 Replicate 854 95.7 84.9 108.9 73.0 106.0 18.8 34.2
24 Fry Beef Gas Cast Iron Pan NS NS NS NS NS NS NS NS
24RA Fry Beef Gas Cast Iron Pan 17.9 28.7 245 28.8 16.6 22.7 125 27.9
24RB Fry Beef Gas Cast Iron Pan 23.7 34.3 20.2 22.0 27.2 28.7 35 6.9
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 27.2 434 24.3 35.0 23.7 30.0 22.3 23.6
27 Pork Roast Gas Exhaust Ventilation 175 40.3 15.7 332 15.2 30.2 119 434
28 Fry Beef Gas Range Hood Shields 16 2.7 10.2 14.8 22 45 0.9 2.7
29 Pork Roast Gas Range Hood Shields 18.3 61.2 145 45.0 155 319 9.7 29.1
30A Stovetop Stir Fry Gas Vegetable Oil 250 33.0 54.0 68.9 294 41.2 9.9 13.6
30B Stovetop Stir Fry Gas Vegetable Oil 28.1 389 43.2 50.1 36.8 41.1 221 324
31A Fry Beef Gas Pan Lid 244 316 131 15.7 13.6 14.8 6.8 16.0
31B Fry Beef Gas Pan Lid 29.0 40.3 244 26.4 27.6 30.2 8.7 124
32A Popcorn Microwave Standard 19.3 20.3 7.4 7.4 51 51 25.8 39.1
32B Popcorn Microwave Standard 12.4 14.2 0.0 0.0 12.7 251 0.0 0.0
33 Range Baseline Gas 67.0 108.2 73.7 108.2 53.2 97.5 18.8 23.7
34 Oven Basdline Gas 90.3 129.2 78.8 114.9 93.7 121.0 17.3 22.6
35 NOy Background Gas 62.4 68.1 48.5 714 67.2 86.9 24.7 355
36 NOy Background Gas 720 86.4 831 116.8 61.8 875 209 21.7
37 NOy Verification Gas 16.9 211 184 26.4 19.6 26.5 19.7 271.7
38 Oven Dirtying Gas 113.3 190.7 122.2 177.5 94.9 178.2 22.6 331
38R Oven Dirtying Gas 108.2 146.2 113.1 161.7 64.4 94.6 233 30.1
39 Oven Dirtying Electric 26.4 419 25.7 37.3 29.0 40.1 22.0 30.2
N 44 44 44 44 44 44 44 44
Minimum 1.6 2.7 0.0 0.0 2.2 45 0.0 0.0
Maximum 402.7 564.6 427.3 617.6 446.6 673.7 36.0 48.1
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& No sample — data acquisition system failed on this day of testing

Table 3-24. Average NO, Concentrations (ppb) Measured at Four Locations during the Total Exposure Period

K LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max
1R Oven Cleaning Gas Standard 377.8 564.6 400.0 617.6 425.1 673.7 24.0 46.7
2 Stovetop Stir Fry Gas Standard 45.1 77.6 46.8 72.2 421 67.9 15.9 289
3A Bacon Gas Standard 322 58.3 309 57.6 30.8 56.8 25.2 394
3B Bacon Gas Standard 49.7 64.7 50.8 63.4 47.9 72.2 21.2 30.9
4 Tortillas Gas Standard 332 54.3 37.8 60.2 29.8 56.7 47 15.4
French Fries Gas Standard 74.3 136.2 70.5 123.4 67.6 119.5 10.7 17.9
6A Broil Fish Gas Standard 108.3 160.2 1155 164.0 105.0 169.7 339 416
6B Broil Fish Gas Standard 118.0 178.6 120.4 194.4 116.6 187.5 20.3 329
Bake Lasagna Gas Standard 82.9 1131 86.0 131.3 784 102.9 234 323
Oven Cleaning Electric Standard 311 65.5 379 70.2 33.6 69.3 20.6 47.8
Stovetop Stir Fry Electric Standard 15.0 217 21.2 334 14.8 245 18.3 31.2
10A Bacon Electric Standard 275 35.8 26.3 40.8 26.0 35.8 27.0 435
10B Bacon Electric Standard 19.7 313 21.6 37.0 181 35.8 19.8 29.7
1 Tortillas Electric Standard 344 47.0 39.0 47.0 36.5 49.0 325 46.3
12 French Fries Electric Standard 28.1 435 27.6 39.0 30.5 385 28.7 373
13A Broil Fish Electric Standard 230 374 22.7 338 194 37.7 18.8 35.7
13B Broil Fish Electric Standard 333 42.6 370 57.6 35.6 50.0 28.8 4538
14 Lasagna Electric Standard 344 52.3 36.4 50.6 35.8 53.4 355 48.1
15A Bacon Microwave Standard 10.5 154 14.3 20.0 8.2 12.7 13.8 18.3
15B Bacon Microwave Standard 18.9 27.6 151 26.7 18.7 274 21.3 29.3
16 Lasagna Microwave Standard 11.0 25.8 12.7 315 13.9 30.0 14.1 27.6
17A Stovetop Stir Fry Gas Worst Case 50.1 74.5 49.9 76.3 454 63.3 10.6 22.7
17B Stovetop Stir Fry Gas Worst Case 53.2 93.0 49.2 92.7 50.0 90.2 153 26.8
18A Bacon Gas Worst Case 324 52.2 315 455 29.6 47.0 7.3 19.3
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LR MBR ouT
Test No. Type Range Conditions
Avg. Max Avg. Max Avg. Max Avg. Max
18B Bacon Gas Worst Case 40.5 61.1 410 64.8 37.8 60.4 10.5 20.0
19A Broil Fish Gas Worst Case 98.3 250.3 874 201.3 74.1 145.9 12.7 27.1
198 Broil Fish Gas Worst Case 97.9 234.0 103.1 237.2 85.1 171.2 134 19.5
20 Full Meal Gas Standard 114.1 3749 117.1 402.5 1255 4214 15.2 439
21A Stovetop Stir Fry Gas Test 2 Replicate 38.3 75.6 41.7 66.0 37.3 574 11.3 17.9
21B Stovetop Stir Fry Gas Test 2 Replicate 52.1 831 511 79.1 41.2 56.5 13.7 30.6
22 French Fries Gas Test 5 Replicate 100.0 167.6 97.1 158.3 84.7 146.8 174 321
23 Bake Lasagna Gas Test 7 Replicate 74.1 95.7 724 108.9 68.6 106.0 223 36.4
24 Fry Beef Gas Cast Iron Pan NS NS NS NS NS NS NS NS
24RA Fry Beef Gas Cast Iron Pan 20.6 328 274 42.0 234 34.0 12.3 44.0
24RB Fry Beef Gas Cast Iron Pan 238 411 40.3 733 38.3 716 9.3 30.0
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 21.9 434 22.3 417 23.2 40.4 14.8 24.3
27 Pork Roast Gas Exhaust Ventilation 171 40.3 138 33.2 14.9 30.2 119 43.4
28 Fry Beef Gas Range Hood Shields 7.0 19.1 12.4 26.1 12.2 285 30 134
29 Pork Roast Gas Range Hood Shields 15.7 61.2 12.4 45.0 14.2 319 9.6 29.1
30A Stovetop Stir Fry Gas Vegetable Oil 322 494 43.6 714 37.6 64.0 9.8 343
30B Stovetop Stir Fry Gas Vegetable QOil 35.6 59.3 394 52.1 40.0 67.0 10.3 324
31A Fry Beef Gas Pan Lid 22.2 316 181 29.2 174 25.9 11.3 21.8
31B Fry Beef Gas Pan Lid 23.2 40.3 17.6 27.0 24.6 33.0 14.2 324
32A Popcorn Microwave Standard 12.2 24.8 9.8 258 8.3 31.2 14.4 28.8
32B Popcorn Microwave Standard 7.3 12.4 12.4 31.2 15.7 25.8 8.2 16.6
33 Range Basdline Gas 72.2 112.0 75.6 117.6 67.7 128.5 211 338
34 Oven Basdline Gas 84.5 129.2 78.5 116.0 919 121.0 17.7 294
N 44 44 44 44 44 44 44 44
Minimum 7.0 124 9.8 20.0 8.2 12.7 3.0 134
Maximum 377.8 564.6 400.0 617.6 425.1 673.7 355 481

#No sample — data acquisition system failed on this day of testing
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3.8  Air Exchange Ratesand Environmental Monitoring Data

Air exchange rates were measured by the tracer gas decay method using SFs. The results are
presented in Table 3-25. SFs was measured in the kitchen, living room, and master bedroom, and
air exchange rates were calculated for each room. A whole house air exchange rate was
calculated as the average of the measurements in the three rooms. The whole house air exchange
rate ranged from 0.20 to 1.07 air changes per hour (ACH), and averaged 0.32 + 0.19 ACH for al
42 measurement periods. The median was 0.27 ACH. The 42 measurement periods included
four tests with the range hood on and one test during which a bedroom window was
inadvertently left open. If these five periods are excluded, the average air exchange rate was
0.26 ACH. Asshown in the Table, the air exchange rates in the three rooms were generaly very
similar even though there were no mixing fans operating during the tests.

Temperature and relative humidity were measured indoors and outdoors during the test
period. The results are presented in Tables 3-26 and 3-27, respectively. Average temperatures
ranged from 19-27 °C, and relative humidity ranged from 46-89%. Peak humidity sometimes
reached 100% with the thin film capacitance sensors on rainy days.

39 Estimated Emission Rates

Emission rates were calculated for each test using a dynamic mass balance model, as
described in Section 2.0. In addition to the rates, the source strengths were cal culated
normalized to the food weight and the power use for cooking. The results are summarized in
Tables 3-27 through 3-37 and are discussed in Section 4.0.

Emission rates were calculated for PM 5 and PM 1o using the gravimetric mass data.
Emission rates were also calculated for PMg 1, PMos, PM 1.9, PM25, and PM 1o mass and particle
concentrations using the data from the ELPI for the total exposure period. The data are
calculated for the total particle or mass emissions for particles of less than the indicated size.
The usefulness of this datais primarily for comparison of the relative differences between the
sizefractions. It cannot be compared to the emission rates calculated from the gravimetric data
because the relationship between ELPI mass measurements and gravimetric could not be
established.

Emission rates were also calculated for CO, NO, and NO,. The data are presented for the
average emissions over the duration of the test and for the peak emissions.

Emission rates were also estimated for the PAHs and elements even though the
concentrations were low and there were only a limited number of samples. These values should
be considered only as crude estimates because many of the values are based on concentrations
that were below the method uncertainty level, and because they are based on only asingle
sample collected in the kitchen. The estimated emission rate was made using the kitchen
concentration and volume. Because so many of the concentrations of the elements were below
the uncertainty level, only the emission rates are presented; the emission rates have not been
normalized to the amount of food cooked or energy used.
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Table 3-25. Air Exchange Rates (hr') during the Cooking Tests

Test No. Type Range Conditions LR Kitchen MBR House
1 Oven Cleaning Gas Standard 0.24 0.28 0.30 0.27
1R Oven Cleaning Gas Standard 0.29 0.29 0.29 0.29
2 Stovetop Stir Fry Gas Standard 0.28 0.27 0.28 0.28
3 Bacon Gas Standard 0.27 0.26 0.37 0.30
4 Tortillas Gas Standard 0.23 0.22 0.23 0.22
5 French Fries Gas Standard 0.25 0.24 0.25 0.25
6 Broil Fish Gas Standard 0.20 0.22 0.23 0.22
7 Bake Lasagna Gas Standard 0.24 0.24 0.25 0.24
8 Oven Cleaning Electric Standard 0.25 0.27 0.25 0.26
9 Stovetop Stir Fry Electric Standard 0.21 0.22 0.23 0.22
10 Bacon Electric Standard 0.23 0.27 0.29 0.26
11 Tortillas Electric Standard 0.29 0.30 0.30 0.29
12 French Fries Electric Standard 0.18 0.20 021 0.20
13 Broil Fish Electric Standard 0.32 0.29 0.29 0.30
14 Lasagna Electric Standard 0.22 0.22 0.24 0.23
15 Lasagna Microwave Standard 0.26 0.26 0.23 0.25
16 Bacon Microwave Standard 0.22 0.24 0.19 0.22
17 Stovetop Stir Fry Gas Worst Case 0.27 0.27 0.26 0.27
18 Bacon Gas Worst Case 0.24 0.24 0.23 0.24
19 Broil Fish Gas ~ |VorstCase& Open (gq 0.94 1.02 0.98
Window
20 Full Meal Gas Standard 0.26 0.26 0.25 0.26
21 Stovetop Stir Fry Gas Test 2 Replicate 0.24 0.25 0.22 0.24
22 French Fries Gas Test 5 Replicate 0.25 0.25 0.23 0.24
23 Bake Lasagna Gas Test 7 Replicate 0.28 0.29 0.28 0.28
24 Fry Beef Gas Cast Iron Pan 0.31 0.31 0.27 0.30
24R Fry Beef Gas Cast Iron Pan 0.31 0.27 0.27 0.28
25 Pork Roast Gas Aluminum Pan 0.28 0.28 0.28 0.28
26 Fry Beef Gas Exhaust Ventilation 0.52 0.62 0.59 0.58
27 Pork Roast Gas Exhaust Ventilation 1.06 1.07 1.08 1.07
28 Fry Beef Gas Range Hood Shields 0.55 0.50 0.54 0.53
29 Pork Roast Gas Range Hood Shields 0.78 0.78 0.78 0.78
30 Stovetop Stir Fry Gas Vegetable Oil 0.30 0.30 0.29 0.30
31 Fry Beef Gas Pan Lid 0.24 0.24 0.24 0.24
32 Popcorn Microwave Standard 0.29 0.24 0.32 0.29
33 Range Baseline Gas 0.27 0.26 0.32 0.28
34 Oven Baseline Gas 0.23 0.26 0.28 0.26
35 Instrument Evaluation Gas 0.29 0.28 0.27 0.28
36 Instrument Evaluation Gas 0.21 0.22 0.21 0.21
37 Instrument Evaluation Gas 0.27 0.26 0.23 0.25
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Test No. Type Range Conditions LR Kitchen MBR House
38 Oven Dirtying Gas 0.27 0.27 0.26 0.26
38R Oven Dirtying Gas 0.31 0.32 0.32 0.32
39 Oven Dirtying Electric 0.24 0.24 0.20 0.23
Summary - all tests N 42 42 42 42
Minimum 0.18 0.20 0.19 0.20
Maximum 1.06 1.07 1.08 1.07
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Table 3-26. Average Temperature (°C) during Cooking Tests

LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max
1R Oven Cleaning Gas Standard 24.7 27.3 22.7 255 21.8 23.7 7.1 9.2
2 Stovetop Stir Fry Gas Standard 20.9 227 19.8 215 20.3 216 13.2 14.7
3A Bacon Gas Standard 19.6 211 18.9 20.1 19.0 195 10.9 117
3B Bacon Gas Standard 20.5 215 20.3 20.9 195 19.8 11.0 12.6
Tortillas Gas Standard 219 232 19.7 21.3 195 20.2 137 153
French Fries Gas Standard 234 24.5 21.3 225 19.9 20.8 131 15.7
6A Broil Fish Gas Standard 21.2 23.0 20.5 216 18.2 18.8 15.1 17.0
6B Broil Fish Gas Standard 230 235 225 232 19.9 211 18.0 18.8
Bake Lasagna Gas Standard 21.8 24.6 217 23.1 20.8 214 12.7 14.6
Oven Cleaning Electric Standard 225 254 21.9 24.7 21.8 24.4 109 13.2
Stovetop Stir Fry Electric Standard 229 233 232 235 228 231 121 134
10A Bacon Electric Standard 20.5 211 20.5 20.9 20.5 20.8 9.2 10.7
10B Bacon Electric Standard 214 225 21.3 21.6 20.8 211 84 10.3
11 Tortillas Electric Standard 213 229 211 217 20.3 20.5 9.7 115
12 French Fries Electric Standard 20.6 21.4 20.6 21.3 20.2 20.5 9.4 10.6
13A Broil Fish Electric Standard 22.2 23.6 22.3 227 22.1 225 111 12.2
13B Broil Fish Electric Standard 234 24.0 231 23.7 221 225 12,6 145
14 Lasagna Electric Standard 22.2 235 22.0 23.2 21.0 215 12.2 14.2
15A Bacon Microwave Standard 19.2 19.9 19.9 20.6 19.1 195 111 11.9
15B Bacon Microwave Standard 20.3 20.9 21.0 212 19.5 19.7 9.7 10.3
16 Lasagna Microwave Standard 215 220 220 22.3 20.6 211 13.8 14.9
17A Stovetop Stir Fry Gas Worst Case 26.1 27.0 24.7 25.2 23.1 239 15.1 155
17B Stovetop Stir Fry Gas Worst Case 27.2 28.3 254 257 23.8 24.2 12.8 15.0
18A Bacon Gas Worst Case 219 23.0 216 22.6 20.7 210 115 14.2
18B Bacon Gas Worst Case 234 24.3 23.0 234 214 219 125 14.7
19A Broil Fish Gas Worst Case 22.1 22.6 20.8 21.2 19.9 20.2 6.5 7.3
19B Broil Fish Gas Worst Case 22.3 23.0 20.8 213 19.8 20.2 5.6 6.0
20 Full Meal Gas Standard 27.1 29.7 24.8 26.6 23.3 24.6 13.6 15.9
21A Stovetop Stir Fry Gas Test 2 Replicate 234 245 221 22.6 219 224 12.2 13.2
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LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max

21B Stovetop Stir Fry Gas Test 2 Replicate 24.7 25.2 22.7 23.0 217 22.0 9.9 11.0
22 French Fries Gas Test 5 Replicate 22.2 23.0 225 23.2 22.1 227 104 10.8
23 Bake Lasagna Gas Test 7 Replicate 24.3 25.2 21.8 22.7 20.7 21.0 7.2 11.0
24 Fry Beef Gas Cast Iron Pan NS NS NS NS NS NS NS NS
24RA Fry Beef Gas Cast Iron Pan 22.9 236 21.7 23.0 223 225 119 129
24RB Fry Beef Gas Cast Iron Pan 24.2 24.7 22.0 234 225 22.7 14.0 15.7
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 22.3 23.8 21.0 22.3 21.4 219 15.6 16.5
27 Pork Roast Gas Exhaust Ventilation 24.0 25.0 219 229 219 225 12.3 15.8
28 Fry Beef Gas Range Hood Shields 213 22.0 211 215 20.8 211 89 9.2
29 Pork Roast Gas Range Hood Shields 214 22.6 20.9 21.9 20.6 21.0 9.0 11.8
30A Stovetop Stir Fry Gas Vegetable Oil 235 24.6 239 247 22.3 22.6 131 14.6
30B Stovetop Stir Fry Gas Vegetable Oil 24.8 27.2 25.0 25.4 22.4 23.3 14.3 16.2
31A Fry Beef Gas Pan Lid 20.0 214 19.3 20.1 18.7 19.0 12.0 15.0
31B Fry Beef Gas Pan Lid 214 221 195 213 193 19.8 11.7 133
32A Popcorn Microwave Standard 21.2 21.8 195 19.7 21.3 214 104 109
32B Popcorn Microwave Standard 215 21.9 19.6 20.0 211 214 10.0 104
33 Range Basdline Gas 20.3 20.7 19.7 20.1 18.9 194 4.2 6.7
34 Oven Basdline Gas 23.3 239 22.6 23.3 213 220 53 6.5
N 45 45 45 45 45 45 45 45

Minimum 19.2 19.9 18.9 19.7 18.2 18.8 5.6 6.0

Maximum 27.2 29.7 254 26.6 238 24.6 18.0 18.8

“No sample due to problem with the data acquisition system on this day of testing
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Table 3-27. Average Relative Humidity (%) during the Cooking Tests

LR MBR ouT
Test No. Type Range Conditions

Avg. Max Avg. Max Avg. Max Avg. Max
1 Oven Cleaning Gas Standard 58.1 62.8 67.2 715 75.6 78.7 99.9 100.0
1R Oven Cleaning Gas Standard 479 49.8 57.3 58.7 65.9 69.2 42.0 58.2
Stovetop Stir Fry Gas Standard 60.2 63.3 69.2 74.2 724 76.9 100.0 100.0
Bacon Gas Standard 59.7 60.9 67.0 69.9 715 72.6 100.0 100.0
3B Bacon Gas Standard 59.1 60.3 67.3 69.6 73.7 75.1 100.0 100.0
Tortillas Gas Standard 56.4 57.3 65.6 67.5 72.1 74.3 83.3 86.0
French Fries Gas Standard 57.0 61.2 66.6 718 73.6 78.2 76.7 81.2
Broil Fish Gas Standard 54.8 57.9 62.0 63.8 67.9 68.7 89.6 100.0
6B Broil Fish Gas Standard 52.6 54.2 61.1 63.0 69.2 71.3 75.0 829
Bake Lasagna Gas Standard 54.6 60.0 63.1 65.0 68.9 69.9 78.3 100.0
Oven Cleaning Electric Standard 514 56.6 55.3 60.1 64.9 66.6 70.4 90.4
Stovetop Stir Fry Electric Standard 52.1 53.1 62.2 63.2 65.3 66.3 515 60.8
10 Bacon Electric Standard 54.9 56.5 62.8 64.6 65.1 67.2 874 88.5
10B Bacon Electric Standard 55.3 57.5 63.9 65.5 66.7 68.2 86.3 90.3
1 Tortillas Electric Standard 53.3 55.0 58.3 60.5 66.2 68.2 87.6 90.9
12 French Fries Electric Standard 575 62.4 67.0 74.2 69.2 73.7 88.0 89.7
13 Broil Fish Electric Standard 54.3 56.2 63.7 65.0 69.0 70.3 56.8 69.3
13B Broil Fish Electric Standard 53.8 58.6 63.9 64.8 70.5 718 62.6 79.5
14 Lasagna Electric Standard 58.7 63.0 64.8 67.4 717 73.2 95.5 97.8
15 Bacon Microwave Standard 60.7 63.4 61.8 63.0 69.7 711 100.0 100.0
15B Bacon Microwave Standard 61.6 62.8 66.3 67.3 74.2 75.3 100.0 100.0
16 Lasagna Microwave Standard 57.0 57.8 59.5 61.6 69.2 704 925 95.4
17 Stovetop Stir Fry Gas Worst Case 46.4 514 57.4 59.4 60.8 63.0 154 16.2
17B Stovetop Stir Fry Gas Worst Case 48.2 52.6 60.7 65.2 66.3 68.2 15.7 16.4
18 Bacon Gas Worst Case 54.1 55.8 65.4 67.6 714 733 36.1 46.0
18B Bacon Gas Worst Case 51.9 53.4 64.6 66.2 72.0 73.6 239 320
19 Broil Fish Gas Worst Case 48.1 50.1 56.3 59.5 62.9 64.5 493 57.4
19B Broil Fish Gas Worst Case 48.1 49.7 56.8 58.3 63.5 64.8 65.5 70.2
20 Full Meal Gas Standard 50.3 55.5 63.9 74.9 72.2 89.2 16.7 50.5
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LR MBR ouT
Test No. Type Range Conditions
Avg. Max Avg. Max Avg. Max Avg. Max
21 Stovetop Stir Fry Gas Test 2 Replicate 48.3 49.4 60.6 62.1 62.4 66.0 17.6 22.7
21B Stovetop Stir Fry Gas Test 2 Replicate 519 54.9 64.8 66.5 69.2 714 18.9 354
22 French Fries Gas Test 5 Replicate 56.2 61.4 66.4 71.8 69.7 732 64.9 74.2
23 Bake Lasagna Gas Test 7 Replicate 49.0 55.0 59.5 61.8 64.8 66.8 19.8 42.0
24 Fry Beef Gas Cast Iron Pan NS NS NS NS NS NS NS NS
24R Fry Beef Gas Cast Iron Pan 51.4 53.9 61.0 63.5 65.6 67.3 394 513
24RB Fry Beef Gas Cast Iron Pan 48.2 50.6 60.5 63.0 65.3 66.1 17.9 28.1
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 53.2 56.4 64.5 65.9 70.1 72.0 334 412
27 Pork Roast Gas Exhaust Ventilation 48.1 51.0 60.1 62.0 65.2 67.6 22.6 46.1
28 Fry Beef Gas Range Hood Shields 51.0 52.5 60.1 61.2 61.7 63.5 62.4 69.4
29 Pork Roast Gas Range Hood Shields 50.4 54.1 59.3 62.1 64.6 67.6 63.8 80.0
30 Stovetop Stir Fry Gas Vegetable Qil 48.0 51.3 59.7 62.3 65.3 67.1 185 29.9
30B Stovetop Stir Fry Gas Vegetable Oil 46.4 49.4 58.4 61.0 65.6 67.4 16.1 19.8
31 Fry Beef Gas Pan Lid 51.3 54.7 60.9 62.9 65.3 66.1 15.7 16.4
31B Fry Beef Gas Pan Lid 50.5 52.2 61.0 61.9 65.6 66.5 175 29.2
32 Popcorn Microwave Standard 52.6 58.0 59.9 60.8 62.1 64.3 59.5 64.6
32B Popcorn Microwave Standard 53.2 53.7 61.2 61.9 64.8 65.7 58.4 62.3
33 Range Baseline Gas 56.3 60.6 63.9 69.4 68.0 74.7 58.2 68.5
34 Oven Basdline Gas 50.6 53.1 56.3 50.1 61.8 65.2 56.7 61.7
N 45 45 45 45 45 45 45 45
Minimum 46.4 49.4 55.3 58.3 60.8 63.0 154 16.2
Maximum 61.6 63.4 69.2 74.9 75.6 89.2 100.0 100.0

*No sample due to problem with the data acquisition system on this day of testing




Table 3-28. CO Emission Rates during the Cooking Tests
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Emission Rate Sou;ggnitgf?gég)(pa Food-sp[o;c;r:it(;rEmission Power—sp':e;iggrEmission
Test No. Type Range Conditions Average | Peak® | Average Peak Average Peak Average Peak
mg/hr mg/hr my/g my/g mo/g/hr mo/g/hr my/BTU my/BTU

1R Oven Cleaning Gas Standard 1991.9 2900.9 No food No food No food No food 1431 208.5
2 Stovetop Stir Fry Gas Standard 1344.1 1557.5 463.5 537.1 1324.2 1534.5 168.2 194.9
3A Bacon Gas Standard 160.2 323.7 118.6 239.8 323.6 653.9 275 55.6
3B Bacon Gas Standard 543.6 529.3 3775 367.6 1132.4 1102.8 929 90.5
Tortillas Gas Standard 3285 400.4 1339 163.2 1785 217.6 52.4 63.8

French Fries Gas Standard 1103.7 1584.6 256.8 368.8 226.6 3254 1431 2055

6A Broil Fish Gas Standard 5093.2 6900.9 3880.6 5257.8 9701.4 13144.6 554.7 751.6

6B Broil Fish Gas Standard 10405.4 11688.5 6734.9 7565.4 20204.6 22696.2 976.3 1096.7
Bake Lasagna Gas Standard 535.6 674.3 965.5 12154 459.7 578.8 110.5 139.1

Oven Cleaning Electric Standard 990.8 1619.9 No food No food No food No food 137.8 225.3
Stovetop Stir Fry Electric Standard 1225 91.7 404 30.3 115.6 86.5 145 109

10A Bacon Electric Standard 69.3 183.1 61.0 161.3 159.2 420.8 38.8 102.6
10B Bacon Electric Standard 257 0.0° 26.4 0.0° 56.5 0.0° 171 0.0°
11 Tortillas Electric Standard 395.9 326.9 149.0 123.0 207.8 171.6 51.7 427
12 French Fries Electric Standard 309.2 368.3 26.4 315 63.4 75.5 29.3 349

13A Broil Fish Electric Standard 1702.9 2129.1 1216.3 1520.8 4054.5 5069.2 139.5 174.4

13B Broil Fish Electric Standard 3196.7 3459.7 2155.1 23324 7183.6 77747 507.8 549.6
14 Lasagna Electric Standard 437 0.0° 75.3 0.0° 37.3 0.0° 13.3 0.0°
15A Bacon Microwave Standard 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
15B Bacon Microwave Standard 145.4 96.1 221.3 146.4 358.9 237.3 28.4 18.8
16 Lasagna Microwave Standard 40.0 11.3 874 24.6 345 9.7 7.8 2.2

17A Stovetop Stir Fry Gas Worst Case 1227.7 1554.3 587.9 744.2 1356.6 17174 152.5 193.0

17B Stovetop Stir Fry Gas Worst Case 2145.0 2519.7 993.1 1166.5 23834 2799.6 263.4 309.4

18A Bacon Gas Worst Case 742.8 935.8 723.3 911.3 1669.1 2102.9 121.8 1535

18B Bacon Gas Worst Case 930.8 11249 1034.3 1249.9 2001.8 2419.2 184.0 2224

19A Broil Fish Gas Worst Case 3837.5 8000.4 4099.8 8547.4 9839.6 20513.7 364.0 758.8

19B Broil Fish Gas Worst Case 5471.4 9282.4 5428.0 9208.7 13027.1 22101.0 522.3 886.1
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Emission Rate

Sour ce Strength (per

Food-specific Emission

Power -specific Emission

gram of food) Factor Factor
Test No. Type Range Conditions Average Peak?® | Average Peak Average Peak Average Peak
mg/hr mg/hr my/g my/g mo/g/hr mo/g/hr my/BTU my/BTU
20 Full Meal Gas Standard 906.2 1815.3 160.9 322.2 68.9 138.1 63.5 127.2
21A Stovetop Stir Fry Gas Test 2 Replicate 1359.8 1665.8 486.6 596.1 1536.5 1882.3 173.0 2119
21B Stovetop Stir Fry Gas Test 2 Replicate 23135 2639.5 842.8 961.6 2528.4 2884.7 274.7 3134
22 French Fries Gas Test 5 Replicate 1367.0 1924.6 384.4 541.3 262.1 369.1 179.3 252.5
23 Bake Lasagna Gas Test 7 Replicate 414.3 488.5 714.2 842.1 354.1 417.6 7.4 91.3
24RA Fry Beef Gas Cast Iron Pan 425.3 415.7 163.6 159.9 467.4 456.8 86.2 84.3
24RB Fry Beef Gas Cast Iron Pan 406.3 475.3 156.3 182.8 446.5 522.4 110.0 128.7
25 Pork Roast Gas Aluminum Pan NS’ NS’ NS’ NS’ NS’ NS’ NS’ NS’
26 Fry Beef Gas Exhaust Ventilation 355.9 353.1 137.6 136.6 393.3 390.2 64.4 63.9
27 Pork Roast Gas Exhaust Ventilation 216.3 3321 333.0 511.2 110.4 169.5 59.3 91.1
28 Fry Beef Gas Range Hood Shields 139.1 83.0 53.2 318 152.0 90.7 34.3 205
29 Pork Roast Gas Range Hood Shields 161.1 3745 201.0 467.1 67.0 155.7 43.8 101.8
30A Stovetop Stir Fry Gas Vegetable Oil 1308.5 1577.5 443.6 534.7 1478.6 17825 166.2 200.3
30B Stovetop Stir Fry Gas Vegetable Oil 2148.8 2453.6 669.1 764.0 2361.4 2696.3 275.8 315.0
31A Fry Beef Gas Pan Lid 182.2 153.0 70.1 58.8 200.2 168.1 49.5 415
31B Fry Beef Gas Pan Lid 281.1 278.9 92.7 91.9 308.9 306.4 724 71.8
32A Popcorn Microwave Standard 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
32B Popcorn Microwave Standard 817.4 412.6 4954 250.1 7430.5 3751.2 159.7 80.6
33 Burner Baseline Gas 1194.0 1644.2 N/A N/A N/A N/A 153.3 2111
34 Oven Basdline Gas 374.6 567.0 N/A N/A N/A N/A 78.3 118.5
N (All gas range tests except oven cleaning) 42 40 40 38 40 38 42 40
Minimum 25.7 11.3 26.4 24.6 345 9.7 7.8 22
Maximum 10405.4 11688.5 6734.9 9208.7 20204.6 22696.2 976.3 1096.7

#Emission rate calculated using the maximum concentration measured during the cooking test
® No sample due to problem with the data acquisition system on this day of testing

¢ Correction with background data resulted in zero or negative value.
Note: Peak emission rates may belower than the aver age emission rates due to the peak outdoor concentration being higher than peak indoor concentrations. Thismay have
resulted in an under estimation of the peak emission rates.




Table 3-29. NO Emission Rates during Cooking Tests
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Emission Rate? Sougrx;it(r;?gct)g)(per Food-splo;c;fcitcc:)rEmi&don Power-sppeggtic():rEmisSim
Test No. Type Range Conditions Average Peak | Average Peak Average Peak Average Peak
mg/hr mg/hr my/g my/g my/g/hr my/g/hr my/BTU my/BTU

1R Oven Cleaning Gas Standard 120.4 146.3 No food No food No food No food 8.7 10.5
2 Stovetop Stir Fry Gas Standard 90.3 80.7 31.2 27.8 89.0 79.5 11.3 10.1
3A Bacon Gas Standard 34.0 55.0 25.2 40.7 68.6 1111 5.8 9.5
3B Bacon Gas Standard 124.3 137.3 86.3 95.3 258.9 286.0 21.3 235
4 Tortillas Gas Standard 835 108.6 34.0 44.3 454 59.0 13.3 17.3
5 French Fries Gas Standard 143.2 188.1 333 438 294 38.6 18.6 24.4
6A Broil Fish Gas Standard 9.7 23.1 7.4 17.6 185 44.0 11 25
6B Broil Fish Gas Standard 30.3 331 19.6 21.4 58.8 64.2 2.8 31
7 Bake Lasagna Gas Standard 49.6 64.8 89.4 116.8 42.6 55.6 10.2 134
8 Oven Cleaning Electric Standard 21.2 229 No food No food No food No food 3.0 3.2
9 Stovetop Stir Fry Electric Standard 33 6.9 11 23 31 6.5 0.4 0.8
10A Bacon Electric Standard 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
10B Bacon Electric Standard 18 38 19 39 4.0 8.3 12 25
11 Tortillas Electric Standard 2.3 0.1 0.9 0.1 12 0.1 0.3 0.0
12 French Fries Electric Standard 13 44 0.1 0.4 0.3 0.9 0.1 0.4
13A Broil Fish Electric Standard 6.7 3.0 4.8 21 16.0 7.1 0.6 0.2
13B Broil Fish Electric Standard 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
14 Lasagna Electric Standard 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°
15A Bacon Microwave Standard 0.8 0.0° 11 0.0° 15 0.0° 0.2 0.0°
15B Bacon Microwave Standard 295 299 44.9 455 72.8 73.8 5.8 5.8
16 Lasagna Microwave Standard 11 19 24 4.2 0.9 1.7 0.2 0.4
17A Stovetop Stir Fry Gas Worst Case 128.9 147.8 61.7 70.8 142.4 163.3 16.0 184
17B Stovetop Stir Fry Gas Worst Case 211.1 230.8 97.7 106.8 234.5 256.4 259 28.3
18A Bacon Gas Worst Case 93.4 116.1 90.9 113.0 209.8 260.8 153 19.0
18B Bacon Gas Worst Case 137.6 1534 152.9 170.4 295.9 329.8 27.2 30.3
19A Broil Fish Gas Worst Case 13.2 19.4 14.1 20.8 338 49.8 13 18
19B Broil Fish Gas Worst Case 16.1 14.3 16.0 141 384 34.0 15 14
20 Full Meal Gas Standard 134.4 197.1 23.9 35.0 10.2 15.0 9.4 138
21A Stovetop Stir Fry Gas Test 2 Replicate 1234 1439 442 51.5 1394 162.6 15.7 18.3
21B Stovetop Stir Fry Gas Test 2 Replicate 232.6 255.3 84.8 93.0 254.3 279.0 27.6 30.3
22 French Fries Gas Test 5 Replicate 127.1 171.6 35.7 483 24.4 329 16.7 225




TOT

Emission Rate? Sougrzznsqtgfe?gct)g)(per Food-sple;c;g%:fmission Power-splggg:grEmission
Test No. Type Range Conditions Average Peak | Average Peak Average Peak Average Peak
mg/hr mg/hr nmy/g nmy/g my/g/hr my/g/hr my/BTU my/BTU
23 Bake Lasagna Gas Test 7 Replicate 75.6 91.3 130.3 157.3 64.6 78.0 14.1 17.0
24RA Fry Beef Gas Cast Iron Pan 85.5 97.9 329 37.7 93.9 107.6 17.3 19.9
24RB Fry Beef Gas Cast Iron Pan 102.6 106.5 39.5 41.0 112.7 117.0 27.8 28.8
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 62.5 74.8 24.2 289 69.1 82.6 11.3 135
27 Pork Roast Gas Exhaust Ventilation 195 35.2 30.1 54.2 10.0 18.0 54 9.7
28 Fry Beef Gas Range Hood Shields 8.2 04 31 0.2 89 0.5 20 0.1
29 Pork Roast Gas Range Hood Shields 13.6 25.6 17.0 319 5.7 10.6 3.7 6.9
30A Stovetop Stir Fry Gas Vegetable Oil 106.3 126.3 36.0 42.8 120.1 142.7 135 16.0
30B Stovetop Stir Fry Gas Vegetable Oil 191.5 214.2 59.6 66.7 210.4 235.4 24.6 275
31A Fry Beef Gas Pan Lid 49.6 47.3 19.1 18.2 545 52.0 135 12.9
31B Fry Beef Gas Pan Lid 79.6 68.1 26.2 22.4 875 74.8 20.5 175
32A Popcorn Microwave Standard 9.4 0.0° 5.7 0.0° 85.6 0.0° 1.8 0.0°
32B Popcorn Microwave Standard 443 28.2 26.8 17.1 402.4 256.5 8.6 55
33 Burner Baseline Gas 126.9 164.2 N/A N/A N/A N/A 16.3 21.1
34 Oven Basdline Gas 68.1 81.0 N/A N/A N/A N/A 14.2 16.9
N (All gas range tests except oven cleaning) 41 39 39 37 39 37 41 39
Minimum 0.8 0.1 0.1 0.1 0.3 0.1 0.1 0.0
Maximum 232.6 255.3 152.9 170.4 402.4 329.8 27.8 30.3

& Emission rate calculated using the maximum concentration measured during the cooking test
® No sample due to problem with the data acquisition system on this day of testing
¢ Correction with background data resulted in zero or negative value.

Note: Peak emission rates may belower than the average emission rates due to the peak outdoor concentration being higher than peak indoor concentrations. Thismay have
resulted in an under estimation of the peak emission rates.




Table 3-30. NO, Emission Rates during Cooking Tests
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Emission Rate Sougr:znsqtg??g(tjg)(per Food-spﬁﬁt(:fmission Power-splsgggrEmission
Test No. Type Range Conditions Average Peak® | Average Peak Average Peak Average Peak
mg/hr mg/hr my/g my/g my/g/hr my/g/hr my/BTU my/BTU
1R Oven Cleaning Gas Standard 137.4 190.5 No food No food No food No food 9.9 13.7
2 Stovetop Stir Fry Gas Standard 60.0 95.1 20.7 32.8 59.1 937 75 11.9
3A Bacon Gas Standard 36.7 63.1 27.2 46.8 74.2 1275 6.3 10.9
3B Bacon Gas Standard 67.3 80.1 46.7 55.6 140.2 166.9 115 137
4 Tortillas Gas Standard 25.7 379 10.5 155 13.9 20.6 4.1 6.0
5 French Fries Gas Standard 44.6 76.5 104 17.8 9.2 15.7 5.8 9.9
6A Broil Fish Gas Standard 129.0 179.5 98.3 136.7 245.8 341.8 14.1 195
6B Broil Fish Gas Standard 167.8 235.8 108.6 152.6 325.8 457.9 15.7 22.1
7 Bake Lasagna Gas Standard 35.0 443 63.1 79.9 30.1 38.1 7.2 9.1
8 Oven Cleaning Electric Standard 9.6 18.2 No food No food No food No food 13 25
9 Stovetop Stir Fry Electric Standard 16.0 21.7 53 9.1 151 26.1 19 33
10A Bacon Electric Standard 285 31.3 251 275 65.5 719 16.0 175
10B Bacon Electric Standard 17.4 25.7 17.8 26.3 38.2 56.5 11.6 17.1
11 Tortillas Electric Standard 224 27.6 8.4 104 118 145 29 3.6
12 French Fries Electric Standard 27.8 41.1 24 35 5.7 8.4 26 39
13A Broil Fish Electric Standard 305 434 21.8 310 72.6 103.4 25 3.6
13B Broil Fish Electric Standard 434 47.2 29.2 318 97.5 106.1 6.9 75
14 Lasagna Electric Standard 12.3 17.7 21.2 304 105 151 3.7 54
15A Bacon Microwave Standard 6.2 8.6 85 11.8 11.6 16.0 12 17
15B Bacon Microwave Standard 133 18.0 20.2 274 327 444 26 35
16 Lasagna Microwave Standard 33 75 7.1 16.3 28 6.4 0.6 15
17A Stovetop Stir Fry Gas Worst Case 58.3 78.7 279 37.7 64.4 86.9 7.2 9.8
17B Stovetop Stir Fry Gas Worst Case 62.6 101.6 29.0 47.1 69.5 112.9 7.7 125
18A Bacon Gas Worst Case 37.2 53.7 36.2 52.3 83.6 120.7 6.1 8.8
18B Bacon Gas Worst Case 40.2 55.5 44.7 61.7 86.6 1194 8.0 11.0
19A Broil Fish Gas Worst Case 155.6 372.7 166.3 398.2 399.1 955.6 14.8 35.3
19B Broil Fish Gas Worst Case 154.5 3534 153.2 350.6 367.8 841.5 14.7 337
20 Full Meal Gas Standard 48.2 148.1 8.6 26.3 3.7 11.3 34 104
21A Stovetop Stir Fry Gas Test 2 Replicate 55.8 103.6 20.0 37.1 63.0 1171 71 132
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Emission Rate Sougrzznsqtgfe?gct)g)(per Food-sple;c;g%:fmission Power-splggg:grEmission
Test No. Type Range Conditions Average Peak? | Average Peak Average Peak Average Peak
mg/hr mg/hr nmy/g nmy/g my/g/hr my/g/hr my/BTU my/BTU
21B Stovetop Stir Fry Gas Test 2 Replicate 73.3 105.6 26.7 385 80.1 115.4 8.7 125
22 French Fries Gas Test 5 Replicate 51.8 80.5 14.6 22.6 9.9 154 6.8 10.6
23 Bake Lasagna Gas Test 7 Replicate 325 38.1 56.0 65.6 27.8 325 6.1 7.1
24RA Fry Beef Gas Cast Iron Pan 25.6 29.4 9.9 11.3 28.2 32.3 52 6.0
24RB Fry Beef Gas Cast Iron Pan 313 45.4 121 175 344 499 85 123
25 Pork Roast Gas Aluminum Pan NS NS NS NS NS NS NS NS
26 Fry Beef Gas Exhaust Ventilation 26.9 51.9 10.4 20.1 29.7 57.3 4.9 9.4
27 Pork Roast Gas Exhaust Ventilation 6.9 9.3 10.6 143 35 4.7 19 2.6
28 Fry Beef Gas Range Hood Shields 9.6 20.9 3.7 8.0 10.5 229 24 52
29 Pork Roast Gas Range Hood Shields 6.2 241 7.8 30.1 26 10.0 17 6.6
30A Stovetop Stir Fry Gas Vegetable Oil 49.5 62.4 16.8 21.2 55.9 70.5 6.3 7.9
30B Stovetop Stir Fry Gas Vegetable Oil 57.6 824 17.9 25.6 63.3 90.5 74 10.6
31A Fry Beef Gas Pan Lid 28.3 355 10.9 13.6 311 39.0 7.7 9.6
31B Fry Beef Gas Pan Lid 32.8 49.8 10.8 16.4 36.0 54.7 8.4 12.8
32A Popcorn Microwave Standard 574 107.4 348 65.1 521.4 976.4 11.2 210
32B Popcorn Microwave Standard 34.8 50.4 211 30.6 316.6 458.3 6.8 9.9
33 Burner Baseline Gas 455 65.3 N/A N/A N/A N/A 5.8 84
34 Oven Basdline Gas 374 53.0 N/A N/A N/A N/A 7.8 111
N (All gas range tests except oven cleaning) 44 44 42 42 42 42 44 44
Minimum 33 7.5 24 35 2.6 4.7 0.6 15
Maximum 167.8 372.7 166.3 398.2 5214 976.4 16.0 353

& Emission rate calculated using the maximum concentration measured during the cooking test
® No sample due to problem with the data acquisition system on this day of testing




70T

Table 3-31.

PM, 5 Mass Emission Rates during Cooking Tests

Sour ce Strength ) . ) .
Test No. Type Range Conditions Emission Rate (perf(g)](;da)m o EZ?ggosnpgggzr Eprg\ilgors]pgglgr
mg/hr ny/g my/g/hr mgy/BTU
1R Oven Cleaning Gas Standard 359.5 No Food No Food 258
2 Stovetop Stir Fry Gas Standard 2015 69.5 198.6 252
3 Bacon Gas Standard 233.0 167.3 239.0 40.0
4 Tortillas Gas Standard 253.2 103.2 137.6 40.4
5 French Fries Gas Standard 65.9 153 135 85
6 Broil Fish Gas Standard 318.2 2243 305.9 323
7 Bake Lasagna Gas Standard 251.2 452.8 215.6 51.8
8 Oven Cleaning Electric Standard 176.3 No Food No Food 245
9 Stovetop Stir Fry Electric Standard 1751 57.8 165.2 20.7
10 Bacon Electric Standard 86.7 82.8 97.4 53.2
11 Tortillas Electric Standard 617.8 2324 324.3 80.7
12 French Fries Electric Standard 262.2 224 53.8 24.9
13 Brail Fish Electric Standard 2285 164.2 273.7 24.7
14 Lasagna Electric Standard 255 44.0 21.8 7.8
15 Bacon Microwave Standard N/A N/A N/A N/A
16 Lasagna Microwave Standard N/A N/A N/A N/A
17 Stovetop Stir Fry Gas Worst Case 545.7 257.0 302.3 67.4
18 Bacon Gas Worst Case 184.1 192.2 202.3 333
19 Broil Fish Gas Worst Case 137.0 140.9 169.1 13.0
20 Full Meal Gas Standard 147.2 26.1 11.2 10.3
21 Stovetop Stir Fry Gas Test 2 Replicate 924 334 51.3 11.3
22 French Fries Gas Test 5 Replicate 46.2 13.0 89 6.1
23 Bake Lasagna Gas Test 7 Replicate 89.0 1535 76.1 16.6
24 Fry Beef Gas Cast Iron Pan 43.4 16.6 475 9.7
24R Fry Beef Gas Cast Iron Pan 74.9 28.8 41.2 174
25 Pork Roast Gas Aluminum Pan 8.9 13.9 4.6 2.6
26 Fry Beef Gas Exhaust Ventilation 256.9 99.4 2839 46.5




SOT

o SourceStrength Food-specific | Power-specific
Test No. Type Range Conditions Emission Rate (peffgéda)m of | Emission Factor | Emission Factor
mg/hr my/g my/g/hr my/BTU
27 Pork Roast Gas Exhaust Ventilation 15 23 0.8 0.4
28 Fry Beef Gas Range Hood Shields 26.8 10.3 29.3 6.6
29 Pork Roast Gas Range Hood Shields 66.5 82.9 27.6 18.1
30 Stovetop Stir Fry Gas Vegetable Oil 221.8 72.1 123.6 28.3
31 Fry Beef Gas Pan Lid 179.4 64.1 98.6 47.5
32 Popcorn Microwave Standard N/A N/A N/A N/A
N (without oven cleaning tests 1 and 8) 28 28 28 28
Minimum 15 23 0.8 0.4
Maximum 617.8 452.8 324.3 80.7
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Table 3-32.

PM 10 Mass Emission Rates during Cooking Tests

Sour ce Strength ) . ) .
Test No. Type Range Conditions Emission Rate (perf(g)](;da)m o EZ?ggosnpgggzr Eprg\ilgors]pgglgr
mg/hr ny/g my/g/hr mgy/BTU
1R Oven Cleaning Gas Standard 11734 No Food No Food 84.3
2 Stovetop Stir Fry Gas Standard 318.3 109.8 313.6 39.8
3 Bacon Gas Standard 183.9 132.0 188.6 315
4 Tortillas Gas Standard 158.9 64.8 86.4 253
5 French Fries Gas Standard 177.0 41.2 36.3 22.9
6 Broil Fish Gas Standard 302.3 2132 290.7 30.7
7 Bake Lasagna Gas Standard 70.7 1274 60.7 14.6
8 Oven Cleaning Electric Standard 1245 No Food No Food 17.3
9 Stovetop Stir Fry Electric Standard 1361.8 449.7 1284.7 161.3
10 Bacon Electric Standard 180.3 172.2 202.6 110.7
1 Tortillas Electric Standard 9339 351.3 490.3 121.9
12 French Fries Electric Standard 206.5 17.6 424 19.6
13 Brail Fish Electric Standard 574.4 412.7 687.9 62.1
14 Lasagna Electric Standard 135.6 2338 115.9 413
15 Bacon Microwave Standard N/A N/A N/A N/A
16 Lasagna Microwave Standard N/A N/A N/A N/A
17 Stovetop Stir Fry Gas Worst Case 902.9 425.2 500.2 1115
18 Bacon Gas Worst Case 432.7 451.7 4755 78.2
19 Broil Fish Gas Worst Case 623.5 641.4 769.7 59.3
20 Full Meal Gas Standard 303.9 53.9 231 21.3
21 Stovetop Stir Fry Gas Test 2 Replicate 571.7 206.4 317.6 70.1
22 French Fries Gas Test 5 Replicate 82.6 232 15.8 10.8
23 Bake Lasagna Gas Test 7 Replicate 394 68.0 337 7.4
24 Fry Beef Gas Cast Iron Pan 117.4 44.9 128.4 26.3
24R Fry Beef Gas Cast Iron Pan 134.6 51.8 739 31.2
25 Pork Roast Gas Aluminum Pan 205 320 10.7 6.0
26 Fry Beef Gas Exhaust Ventilation 3729 144.2 412.0 67.4
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o SourceStrength Food-specific | Power-specific
Test No. Type Range Conditions Emission Rate (peffgéda)m of | Emission Factor | Emission Factor
mg/hr my/g my/g/hr my/BTU
27 Pork Roast Gas Exhaust Ventilation 314 48.4 16.0 8.6
28 Fry Beef Gas Range Hood Shields 175.8 67.3 192.2 433
29 Pork Roast Gas Range Hood Shields 16.4 20.5 6.8 45
30 Stovetop Stir Fry Gas Vegetable Oil 747.9 243.0 416.6 95.5
31 Fry Beef Gas Pan Lid 98.7 35.3 54.3 26.1
32 Popcorn Microwave Standard N/A N/A N/A N/A
N (without oven cleaning tests 1 and 8) 28 28 28 28
Minimum 16.4 17.6 6.8 45
Maximum 1361.8 641.4 1284.7 161.3
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Table 3-33. Particle Emission Rates Measured with the ELPI during Cooking Tests

Particles X million/hr in sizefraction of lessthan

Test No. Type Range Conditions
0.1 mm 0.5mm 1.0mm 2.5mm 10mm
1R Oven Cleaning Gas Standard 108 152 158 158 158
2 Stovetop Stir Fry Gas Standard 116 144 144 144 144
3A Bacon Gas Standard 106 139 139 139 139
3B Bacon Gas Standard 97 143 143 143 143
4 Tortillas Gas Standard 101 113 113 113 113
5 French Fries Gas Standard 65 72 72 72 72
6A Broil Fish Gas Standard 140 209 214 214 214
6B Broil Fish Gas Standard 171 309 325 325 325
7 Bake Lasagna Gas Standard 85 101 101 101 101
8 Oven Cleaning Electric Standard 53 71 72 72 72
9 Stovetop Stir Fry Electric Standard 108 133 134 134 135
10A Bacon Electric Standard 32 52 52 52 52
10B Bacon Electric Standard 44 87 88 88 88
11 Tortillas Electric Standard 104 196 198 198 199
12 French Fries Electric Standard 114 134 134 134 134
13A Broil Fish Electric Standard 142 203 205 205 205
13B Broil Fish Electric Standard 181 271 275 275 275
14 Lasagna Electric Standard 5 5 5 5 5
15A Bacon Microwave Standard 2 3 3 3 3
15B Bacon Microwave Standard 3 3 4 4
16 Lasagna Microwave Standard 1 1 1 1 1
17A Stovetop Stir Fry Gas Worst Case 158 201 203 203 203
17B Stovetop Stir Fry Gas Worst Case 150 203 205 205 205
18A Bacon Gas Worst Case 122 206 209 209 209
18B Bacon Gas Worst Case 86 157 161 161 161
19A Broil Fish Gas Worst Case 419 604 605 605 605
19B Brail Fish Gas Worst Case 340 647 650 650 650
20 Full Meal Gas Standard 87 108 110 110 110
21A Stovetop Stir Fry Gas Test 2 Replicate 138 168 169 169 169
21B Stovetop Stir Fry Gas Test 2 Replicate 174 228 229 229 229
22 French Fries Gas Test 5 Replicate 62 74 74 74 74
23 Bake Lasagna Gas Test 7 Replicate ! 57 57 57 57
24 Fry Beef Gas Cast Iron Pan 14 15 15 15 15
24RA Fry Beef Gas Cast Iron Pan 45 438 438 438 438
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. Particles X million/hr in size fraction of lessthan
Test No. Type Range Conditions
0.1 mm 0.5mm 1.0mm 2.5mm 10mm
24RB Fry Beef Gas Cast Iron Pan 20 21 21 21 21
25 Pork Roast Gas Aluminum Pan 8 10 10 10 10
26 Fry Beef Gas Exhaust Ventilation 16 16 16 16 16
27 Pork Roast Gas Exhaust Ventilation 3 4 4 4 4
28 Fry Beef Gas Range Hood Shields 0 1 1 1 1
29 Pork Roast Gas Range Hood Shields 1 1 1 1 1
30A Stovetop Stir Fry Gas Vegetable Ol 165 200 201 201 201
30B Stovetop Stir Fry Gas Vegetable Oil 174 215 217 217 217
31A Fry Beef Gas Pan Lid 0 0 0 0 0
31B Fry Beef Gas Pan Lid 0 0 0 0 0
32A Popcorn Microwave Standard 43 52 52 52 52
32B Popcorn Microwave Standard 56 65 65 65 65
33 Burner Baseline Gas 23 26 26 26 26
34 Oven Basdline Gas 20 22 22 22 22
N 48 48 48 48 48
Minimum 0.2 04 04 04 04
M aximum 418.6 646.7 649.9 649.9 650.0
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Table 3-34. Estimated Mass Emission Rates Measured with the ELPI during Cooking Tests

Test No.

Type

Range

Conditions

nmy/hr in sizefraction of lessthan

0.1 mm 0.5mm 1.0mm 2.5mm 10mm
1R Oven Cleaning Gas Standard 135 258.4 757.7 805.3 4433.7
2 Stovetop Stir Fry Gas Standard 13.1 94.7 124.8 2035 2592.4
3A Bacon Gas Standard 12.9 108.2 122.0 139.7 1002.7
3B Bacon Gas Standard 135 161.1 185.3 208.0 1191.9
4 Tortillas Gas Standard 114 34.9 38.8 56.1 450.3
5 French Fries Gas Standard 6.1 23.6 27.6 43.7 335.6
6A Broil Fish Gas Standard 17.8 385.3 8314 913.8 3387.8
6B Broil Fish Gas Standard 20.8 867.9 2307.0 2591.4 10410.3
7 Bake Lasagna Gas Standard 9.0 57.6 74.3 85.4 489.2
8 Oven Cleaning Electric Standard 6.1 84.6 1735 200.4 668.7
9 Stovetop Stir Fry Electric Standard 12.1 107.6 268.2 574.2 2920.8
10A Bacon Electric Standard 4.0 935 119.4 122.0 532.2
10B Bacon Electric Standard 6.7 231.3 340.1 358.4 959.2
11 Tortillas Electric Standard 16.8 439.2 696.3 820.0 2946.1
12 French Fries Electric Standard 133 57.7 70.7 874 861.9
13A Broil Fish Electric Standard 17.1 283.9 455.9 492.7 1289.2
13B Broil Fish Electric Standard 224 426.2 843.7 9724 1849.0
14 Lasagna Electric Standard 0.5 23 20 12 151.3
15A Bacon Microwave Standard 0.2 35 9.2 17.0 113.3
15B Bacon Microwave Standard 0.3 4.6 135 28.8 121.0
16 Lasagna Microwave Standard 0.1 1.0 17 19 18.7
17A Stovetop Stir Fry Gas Worst Case 154 202.6 321.3 3175 3175
17B Stovetop Stir Fry Gas Worst Case 15.2 276.3 439.1 435.1 435.1
18A Bacon Gas Worst Case 17.4 406.4 636.6 724.0 2139.1
18B Bacon Gas Worst Case 115 406.5 668.9 763.1 1820.9
19A Broil Fish Gas Worst Case 53.8 637.3 721.2 757.7 757.7
19B Broil Fish Gas Worst Case 48.5 14135 1678.4 1751.2 1751.2
20 Full Meal Gas Standard 89 108.7 2422 2829 1259.8
21A Stovetop Stir Fry Gas Test 2 Replicate 14.0 114.2 152.1 259.2 2337.0
21B Stovetop Stir Fry Gas Test 2 Replicate 17.7 2225 313.8 498.1 3105.1
22 French Fries Gas Test 5 Replicate 7.2 325 36.6 47.6 407.7
23 Bake Lasagna Gas Test 7 Replicate 55 16.2 16.7 16.7 20.1
24 Fry Beef Gas Cast Iron Pan 11 26 3.0 7.1 135.2
24RA Fry Beef Gas Cast Iron Pan 4.6 10.8 12.4 20.0 449.8
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. my/hr in sizefraction of lessthan
Test No. Type Range Conditions
0.1mm 0.5mm 1.0mm 2.5mm 10mm
24RB Fry Beef Gas Cast Iron Pan 24 6.2 6.8 115 125.4
25 Pork Roast Gas Aluminum Pan 11 4.7 4.7 53 21.9
26 Fry Beef Gas Exhaust Ventilation 1.0 23 23 0.0? 0.0?
27 Pork Roast Gas Exhaust Ventilation 0.3 0.8 0.0? 0.0? 0.0?
28 Fry Beef Gas Range Hood Shields 0.2 10 0.0* 0.0° 1086.9
29 Pork Roast Gas Range Hood Shields 0.0 0.0 0.0? 0.0? 69.6
30A Stovetop Stir Fry Gas Vegetable Qil 16.2 134.9 269.4 425.7 2909.0
30B Stovetop Stir Fry Gas Vegetable Oil 16.4 173.6 271.2 296.1 7724
31A Fry Beef Gas Pan Lid 0.1 04 17 7.7 2583.7
31B Fry Beef Gas Pan Lid 0.1 0.4 22 16.4 4859.7
32A Popcorn Microwave Standard 4.3 33.7 46.4 57.5 253.6
32B Popcorn Microwave Standard 43 337 46.4 575 253.6
33 Burner Baseline Gas 34 8.0 9.5 12.2 313.0
34 Oven Basdline Gas 23 8.1 9.0 7.7 7.7
N 48 48 45 44 46
Minimum 0.0 0.0 17 12 177
Maximum 53.8 14135 2307.0 2591.4 10410.3

@ Data correction for background data resulted in zero or negative value.




Table 3-35. Aldehyde Emission Rates

- Emission Source Food-_sp_ecific SPpoeVz:ﬁIC
Test No. Type Range Conditions Rate Strength (per| Emission Emission
gram of food) Factor Factor
mg/hr my/g my/g/hr nmg/BTU
1 Oven Cleaning Gas Formaldehyde 49.8 N/A N/A 9.4
Acetaldehyde 521 N/A N/A 9.9
Propanal 17.3 N/A N/A 33
Butanal 8.7 N/A N/A 16
Benzaldehyde 19 N/A N/A 04
Pentanal 175 N/A N/A 33
Hexand 158 N/A N/A 3.0
6 Broil Fish Gas Formaldehyde 48.0 339 46.2 49
Acetaldehyde 34.7 245 334 35
Propanal 10.7 75 10.3 11
Butanal 4.2 29 4.0 04
Benzaldehyde 32 23 31 0.3
Pentanal 7.6 54 7.3 0.8
Hexanal 10.0 7.0 9.6 1.0
8 Oven Cleaning Electric Formaldehyde 26.6 N/A N/A 37
Acetaldehyde 39.3 N/A N/A 55
Propanal 10.3 N/A N/A 14
Butana 4.8 N/A N/A 0.7
Benzaldehyde 15 N/A N/A 0.2
Pentanal 9.7 N/A N/A 14
Hexana 9.1 N/A N/A 13
13 Broil Fish Electric Formaldehyde 59.5 2.7 712 6.4
Acetaldehyde 50.0 35.9 59.9 54
Propanal 158 114 18.9 17
Butana 6.7 4.8 81 0.7
Benzaldehyde 18 13 21 0.2
Pentanal 11.3 8.1 135 12
Hexana 15.9 114 19.0 17
25 Pork Roast Geas Formaldehyde 6.9 10.8 36 20
Acetaldehyde 0.0* N/A N/A N/A
Propanal 04 0.7 0.2 0.1
Butanal 0.2 04 0.1 0.1
Benzaldehyde 0.0 0.0 0.0 0.0
Pentanal 0.6 1.0 0.3 0.2
Hexana 20 31 10 0.6
27 Pork Roast Geas Formaldehyde 10.5 16.1 53 29
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Power -

Emission Source  |Food-specifid ifi
Test No. Type Range Conditions Rat Strength (per| Emission Esr%?c' .'Cn
€ gram of food) Factor SSI0
Factor
mg/hr nmy/g my/g/hr my/BTU
Acetaldehyde 39 6.0 2.0 11
Propanal 0.6 0.9 0.3 0.2
Butana 0.3 0.5 0.2 0.1
Benzaldehyde 0.0 0.0 0.0 0.0
Pentanal 0.9 14 0.4 0.2
Hexana 3.0 4.7 15 0.8
N 6 6 6 6
Minimum 0.0 0.0 0.0 0.0
Maximum 59.5 2.7 71.2 9.9

& Data correction for outdoor data resulted in zero or negative value.
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Table 3-36. PAH Emission Rates

Source Food-specific [Power -specifiq
Test No. Type Range Compound Emission Rate| Strength (per| Emission Emission
gram of food) Factor Factor
pa/hr hg/g hg/g/hr hg/BTU

21 Stovetop Stir Fry Gas naphthalene 253.1 91.4 140.6 311
acenaphthylene 0.0 0.0 0.0 0.0
acenaphthene 0.0 0.0 0.0 0.0
fluorene 13.7 4.9 7.6 17
phenanthrene 19.9 7.2 11.0 24
anthracene 0.0 0.0 0.0 0.0
fluoranthene 8.4 3.0 4.6 1.0
pyrene 6.9 25 3.8 0.8
benz(a)anthracene 0.0% 0.0? 0.0% 0.0?
chrysene 0.0% 0.0° 0.0° 0.0°
benzo(b+j+k)phenanthrene 1.7 0.6 1.0 0.2
BeP 14 0.5 0.8 0.2
BaP 1.0 0.3 0.5 0.1
indeno[123-cd] pyrene 0.0 0.0 0.0 0.0
benzo(ghi)perylene 0.0 0.0 0.0 0.0
coronene 0.0% 0.0% 0.0% 0.0%

17 Stovetop Stir Fry Gas naphthalene 109.6 51.6 60.7 135
acenaphthylene 0.0 0.0 0.0 0.0
acenaphthene 1.6 0.7 0.9 0.2
fluorene 6.0 2.8 3.3 0.7
phenanthrene 3.8 1.8 2.1 0.5
anthracene 0.0 0.0 0.0 0.0
fluoranthene 0.0 0.0 0.0 0.0
pyrene 4.9 2.3 2.7 0.6
benz(a)anthracene 0.0 0.0 0.0 0.0
chrysene 1.0 0.5 0.6 0.1
benzo(b+j+k)phenanthrene 0.0% 0.0° 0.0° 0.0°
BeP 0.6 0.3 0.3 0.1

BaP 0.0% 0.0% 0.0% 0.0%
indeno[ 123-cd]pyrene 0.0 0.0 0.0 0.0
benzo(ghi)perylene 0.0 0.0 0.0 0.0
coronene 13 0.6 0.7 0.2

30 Stovetop Stir Fry Gas naphthalene 307.7 100.0 171.4 39.3
acenaphthylene 0.0 0.0 0.0 0.0
acenaphthene 0.0 0.0 0.0 0.0
fluorene 134 4.4 7.5 17
phenanthrene 16.0 5.2 8.9 2.0
anthracene 0.0 0.0 0.0 0.0
fluoranthene 0.3 0.1 0.2 0.0
pyrene 8.3 2.7 4.6 11
benz(a)anthracene 8.4 2.7 4.7 11
chrysene 0.0 0.0 0.0 0.0
benzo(b+j+k)phenanthrene 0.0% 0.0? 0.0° 0.0°
BeP 0.4 0.1 0.2 0.0
BaP 0.3 0.1 0.2 0.0
indeno[123-cd] pyrene 0.0 0.0 0.0 0.0
benzo(ghi)perylene 0.2 0.1 0.1 0.0
coronene 0.0 0.0 0.0 0.0

18 Bacon Gas naphthalene 113.6 118.6 124.8 20.5
acenaphthylene 0.0 0.0 0.0 0.0
acenaphthene 0.0 0.0 0.0 0.0
fluorene 6.4 6.7 7.0 12
phenanthrene 3.1 3.2 34 0.6
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Source Food-specific [Power -specifid
Test No. Type Range Compound Emission Rate| Strength (per| Emission Emission
gram of food) Factor Factor
pa/hr hg/g hg/g/hr hg/BTU
anthracene 0.0 0.0 0.0 0.0
fluoranthene 0.0 0.0 0.0 0.0
pyrene 24 25 2.6 0.4
benz(a)anthracene 0.0% 0.0? 0.0% 0.0?
chrysene 3.2 3.3 35 0.6
benzo(b+j+k)phenanthrene 15 15 1.6 0.3
BeP 0.02 0.02 0.02 0.02
BaP 0.0% 0.0? 0.0? 0.0%
indeno[ 123-cd]pyrene 0.0 0.0 0.0 0.0
benzo(ghi)perylene 0.0 0.0 0.0 0.0
coronene 0.02 0.02 0.0? 0.02
19 Broil Fish Gas naphthalene 293.7 302.1 362.6 27.9
acenaphthylene 0.0 0.0 0.0 0.0
acenaphthene 0.0 0.0 0.0 0.0
fluorene 10.7 11.1 13.3 1.0
phenanthrene 6.6 6.7 8.1 0.6
anthracene 0.0 0.0 0.0 0.0
fluoranthene 0.0 0.0 0.0 0.0
pyrene 8.8 9.1 10.9 0.8
benz(a)anthracene 0.0% 0.0% 0.0% 0.0%
chrysene 0.3 0.3 0.4 0.0
benzo(b+j+k)phenanthrene 0.0° 0.0% 0.0% 0.0%
BeP 4.3 4.4 5.3 0.4
BaP 10.7 11.1 13.3 1.0
indeno[123-cd] pyrene 0.0 0.0 0.0 0.0
benzo(ghi)perylene 4.8 4.9 5.9 0.5
coronene 0.0% 0.0% 0.0% 0.0%
20 Full Meal Gas naphthalene 235 4.2 1.8 1.6
acenaphthylene 0.0 0.0 0.0 0.0
acenaphthene 0.0 0.0 0.0 0.0
fluorene 2.7 0.5 0.2 0.2
phenanthrene 11 0.2 0.1 0.1
anthracene 0.0 0.0 0.0 0.0
fluoranthene 0.1 0.0 0.0 0.0
pyrene 0.5 0.1 0.0 0.0
benz(a)anthracene 0.0 0.0 0.0 0.0
chrysene 0.9 0.2 0.1 0.1
benzo(b+j+k)phenanthrene 0.0% 0.0? 0.0° 0.0°
BeP 0.5 0.1 0.0 0.0
BaP 0.0° 0.0 0.0° 0.0°
indeno[123-cd]pyrene 0.0 0.0 0.0 0.0
benzo(ghi)perylene 0.1 0.0 0.0 0.0
coronene 0.0% 0.0% 0.0% 0.0%
22 French Fries Gas naphthalene 0.0% 0.0? 0.0? 0.0%
acenaphthylene 0.0 0.0 0.0 0.0
acenaphthene 0.0? 0.0? 0.0% 0.0?
fluorene 3.0 0.8 0.6 04
phenanthrene 0.0 0.0 0.0 0.0
anthracene 0.0 0.0 0.0 0.0
fluoranthene 0.0% 0.0% 0.0% 0.0%
pyrene 0.8 0.2 0.2 0.1
benz(a)anthracene 0.0 0.0 0.0 0.0
chrysene 0.0% 0.0? 0.0? 0.0?
benzo(b+j+k)phenanthrene 0.0° 0.0% 0.0% 0.0%
BeP 0.0 0.0 0.0 0.0
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Source Food-specific [Power -specifid
Test No. Type Range Compound Emission Rate| Strength (per| Emission Emission
gram of food) Factor Factor
pa/hr hg/g hg/g/hr hg/BTU
BaP 0.0 0.0 0.0 0.0
indeno[123-cd]pyrene 0.0 0.0 0.0 0.0
benzo(ghi)perylene 0.0 0.0 0.0 0.0
coronene 0.0° 0.0° 0.0° 0.0
N 7 7 7 7
Minimum 0.0 0.0 0.0 0.0
Maximum 307.7 302.1 362.6 39.3
& Correction for outdoor data resulted in zero or negative value.



Table 3-37. Element Emission Rates (ng/hr)

Oven

Oven

Test Type Cleaning Cleaning Pork Fry Beef Fry Beef Fry Beef Full Meal

Conditions Gas Electric Gas Gas Gas Gas Gas
Compound/Test No. 1R 8 25 24 24R 31 20
Sodium 61.1 84.1 67.6 693.7 214.6 380.4 4.1
Magnesium 37.7 0.0 0.0% 541.8 74.7 0.0° 10.5
Aluminum 0.0% 30.7 41.1 647.5 85.2 186.1 52.0

Silicon 2726.7 202.1 153.3 1008.9 787.2 330.0 1359.9
Phosphorous 2545.2 134 5.9 200.5 106.4 475 93.4

Sulfur 693.6 76.7 67.7 46.2 208.5 72.4 506.1
Chlorine 2058.5 176.8 0.0% 118.3 41.6 54.3 80.4
Potassium 1224.2 126.0 0.0% 0.0° 108.7 90.8 43.1

Calcium 108.1 27.0 73.5 400.2 419.1 295.6 147.6
Titanium 0.0% 8.7 0.0% 115 39.1 9.2 0.4
Vanadium 0.0° 0.0% 0.0% 0.0? 20.9 16.1 3.7
Chromium 392.1 425 5.3 24.3 4.4 0.0 11.4
Manganese 0.0 0.0 0.0 0.0? 0.0 0.0 0.0
Iron 28.2 17.9 30.5 54.7 83.8 35.8 28.1
Cobalt 0.0 0.0 1.3 8.4 0.0 0.3 0.5
Nickel 12.0 8.8 1.8 0.0 0.3 0.0° 0.3
Copper 87.4 13.3 3.7 77.9 69.7 79.4 29.0
Zinc 18.8 13.3 12.2 79.1 47.4 41.9 9.2
Gallium 0.0 0.0 0.0% 8.6 13.1 0.0 0.0%
Arsenic 0.0 0.0 0.7 4.8 0.0 0.0 0.0%
Selenium 0.0% 0.0 1.6 0.0 0.0% 0.0 0.0
Bromine 1101.1 2.2 0.9 21.1 9.2 3.8 63.3
Rubidium 0.0 1.1 0.0 0.0 0.0 0.0 0.0
Strontium 0.0 0.3 1.6 8.0 47 0.1 0.0
Yttrium 0.0 2.1 34 2.2 24 0.0 0.0%
Zirconium 0.0% 2.6 3.0 27.3 17.4 14.7 7.0
Molybdenum 0.0° 3.7 5.9 5.8 26.9 19.9 4.0
Palladium 0.0 0.0 0.0% 0.0? 0.0 0.0 24
Silver 28.7 0.0 5.9 0.0% 0.0 0.0% 0.0
Cadmium 0.0% 16.3 12.7 92.3 315 87.7 8.1
Indium 0.0% 0.0 0.0 169.3 0.0 0.0 18
Tin 3.0 0.0 0.0 0.0 0.0 0.0 0.0
Antimony 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Barium 0.0 35.3 87.0 740.8 0.0 0.0 49.0
Lanthanum 40.9 88.3 187.0 0.0 0.0 0.0% 14.1
Gold 0.0 13.3 9.0 0.0 9.5 0.0 0.0
Mercury 0.0° 8.0 6.5 0.0 0.0 0.0 0.0
Thallium 0.0 0.0% 2.2 40.3 0.0 3.0 14
Lead 0.0 7.0 1.0 0.0 26.2 5.3 0.0
Uranium 0.0% 1.1 4.9 39.9 115 0.0% 15

& Correction for outdoor data resulted in zero or negative vaue.
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3.10 QA DATA SUMMARY
3.10.1 Data Quality Indicator Goalsfor Critical M easur ements

Data Quality Indicator (DQI) goasin terms of accuracy, precision, and completeness were
established for critical measurements in the study plan. Established goals are presented in Table
3-38. Accuracy, expressed as percent bias, was determined by obtaining measurements for
standards of a known concentration. Precision is expressed as percent relative standard deviation
(%RSD) and is calculated by taking the standard deviation of a set of replicate measurements and
dividing by the mean. In cases where duplicate measurements were made, precision is expressed
as arelative standard deviation (%RSD). Completeness was determined by comparing the number
of measurements that fell within DQI goals to the total number of measurements taken for a
particular parameter. The following sections summarize calculated DQI’ s for critical
measurements and discuss data limitations if DQI goals were not met.

Accuracy is expressed as:

PercentBias= % x100 1

Where:
R = instrument response or reading
C = cdlibration standard or audit sample value

Precision is expressed as:

_100x|Q-B|
- (Q+ B)/2

RPD

Where:
Q =resultsfrom 1 duplicate run
B = results from second duplicate run
RPD =relative percent difference

3.10.1.1 Air Exchange Rates

Air exchange rates in the test house were determined using the SFg trace gas decay
method described in ASTM E-741. The GC used to measure SFg concentrations was calibrated
by injecting a calibration standard in concentration from 0.5 to 100 ppb. Daily calibration
checks were performed prior to each test using the 100 ppb standard. Full 6-point calibrations
were performed on 2/3/00, 2/8/00, and 2/23/00 and resulted in the linear regressions data
presented in Table 3-39. Using the equation y= mx + b, concentrations for daily calibration
checks were calculated and the results are presented in Table 3-40. Acceptance criteria for
accuracy and precision were established as +10% and the completeness goal was 100%.
Precision goals for replicate analysis were met, and accuracy goals were met for al but one daily
calibration check. All planned air exchange measurements were performed during the main

studly.
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Table 3-38 DQI Goals for Critical Measurements

M easur ement Method '?(‘)ZcuBrlgg’ (F;;OeCF'{sé%r; Com p()(!/tjt)eness
Air Exchange Rates Tracer Gas Decay +10 +10 100
Particulate (gravimetric) Impactors/Filters +25 +25 95
Particulate (continuous) Electrical LOV(VETF%MG Impactor NA? NA? 95
Elemental Analysis X-Ray Fluorescence +20 +15 95
co Non-dispersive infrared +1% FS +1% FS 95
NO2 Chemiluminescence +1% FS +1% FS 95
Temperature Resistance Temperature Detector +0.3°C +0.5°C 95
Relative Humidity Thin Film Capacitance Sensor 5 5 95

Aldehydes DNPH/Silica Gel/HPLC +20 +15

PAH/Cooking Oils GC/MS +25 +25 95
PAH/GastParticulate GC/IMS +25 +25 95

2. Accuracy and precision data currently not available for this instrument.

Table 3-39. Linear Regressions for 6-Point Sk Calibrations

Calibration Date Correlation Coefficient Slope (m) Y-intercept (b)
02/03/00 0.9993 1.82E-05 -0.91
02/08/00 0.995 2.96E-06 4.25
02/23/00 0.995 2.82E-06 4.65

Table 3-40. SFg Daily Calibration Checks for 100 ppb Standard
Date Area Counts (x) Concentration (ppb) % Bias

02/03/00 5603097 98.9 11
02/05/00 5657343 102.1 2.1
02/09/00 33543580 103.5 3.5.
02/10/00 33020144 102 2.0
02/11/00 33232244 102.6 2.6
02/13/00 33191915 102.5 25
02/15/00 33811088 104.3 4.3
02/16/00 41862741 128.2 28.2
02/24/00 30420565 90.1 9.1
02/25/00 31227019 92.7 7.3
02/26/00 30800011 91.2 8.8
02/27/00 30566693 90.8 9.2
02/28/00 31447851 93.3 6.7
Average 100.2

Standard Deviation 10
% RSD 9.9

Completeness 13/14 passed = 93%
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3.10.1.2 Particulate M atter

The calibration of the microbalance used to weigh particulate filters was checked using a
NIST-certified 10 ng standard weighed after every 10 filters.

Collocated samples were used to assess precision for PM» s and PM 1o gravimetric
measurements. Only PEMSs, used for PM sampling in the kitchen, were available for collocated
sampling to determine method precision. Precision of the MS& T samplers used in the LR,
MBR, and outdoors could not be determined due to the limited number of samplers available.
Collocated measurements were performed with PEMs and the MS& T samplers during a number
of tests. But, because these were different sampling methods, the collocated measurements did
not represent true method precision measurements, and the results are not reported.

Results for the collocated PEM samples collected in the kitchen are presented in Table
3-41. The PM, s duplicate sample collected during Test No. 1 was lost due to high loading on
the filter, which resulted in a pump failure. The RSD for the other PM> 5 duplicate was 30%,
which did not meet the precision goa of 25% RSD. Three duplicate samples for PM 1 collected
with the PEMS had RSDs of 32, 12, and 96%. Only one of the three samples met the data
quality goa of 25% RSD. The completeness goal of 90% was not met. During Test No. 23, for
which the RSD was 96%, there was only 16 pug of PM mass on the filter.

Table 3-41. Precision Summary of Duplicate Particulate Filters

Test No. — L ocation Type Z:gn;::rs;/ D(:J'g/'ncgt)e %RSD Notes
1 (oven cleaning)— K PM 5 3651 Invalid — Pump failed
1R (oven cleaning) — K PM 5 2459 1604 30
Completeness (0/2 passed) = 0%
2 (stovetop stir fry) —K PM 19 329 209 32 66 g on filter
20 (full meal) —K PM 10 888 745 12
23 (bake lasagna) — K PM 19 167 316 % 16 my on PEM filter

Completeness (1/3 passed) = 33%

The poor precision may be related to problems with maintaining the target flow rate for
the PEM samplers. Throughout the main study, there was poor stability of the flow rate for the
pumps used on the PEMs. The flow rates for the MS& T and PEM samplers are listed in Tables
3-42 (PM25) and 3-43 (PM10). The values listed are the percent differences between the flow
rate at the start of sampling and that measured at the end of the sampling period. Asshown in
the tables, the flows were relatively stable for the pumps used with the MS& T impactors, with
the difference between the starting and ending flow rates generally lower than 5%. However, the
difference was substantially higher for the pumps used on the PEMs. The starting and ending
flows generally differed by greater than 20%. In some cases, such asin Test No. 1 (oven
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cleaning), the flow decreased substantially during the test due to high particle loading on the
filter. In other cases, the change in flow cannot be easily explained based simply on the amount
of mass on the filters. The substantial decrease in the pump flow rates during sampling may be
related to accumulation of grease droplets on the filters, but there is no data available to
document that hypothesis. In general, the flow differences between the start and end of sampling
were lower when samples were collected with the PEMs at locations other than in the kitchen.
The problem persisted throughout the main study. Three different pumps were used for sample
collection with the PEMs. Because the problem occurred with all three pumps, the field team
leader elected to continue the testing despite the problem.

The poor performance of the pumps used for particle sampling with the PEMs in the
kitchen is recognized to be a serious problem in this study. The problem adversely impacts the
quality of the data from a quantitative standpoint because the accuracy of the data cannot be
determined. For calculating the sample volumes, it was necessary to assume that the decrease in
flow over time was linear. If thisis not the case, the results could be substantially different. If
the flow rate decreased in the early phase of atest, the sample volume would be over-estimated,
resulting in calculated concentrations that are lower than actual. However, if the flow dropped
off near the end of atest, due to particle or grease loading on the filter, the sample volume would
be under-estimated, causing the concentrations to be over-estimated.

The precision problems with the PEM may aso be related to the type of aerosol, which in

the kitchen most likely consisted of large amounts of water and grease droplets. Data for
collection efficiency for this type of aerosol with the PEM inlets has not been published.

Table 3-42. Variation in PM2 5 Sampler Pump Flow Rates during The Cooking Tests

Test No. | Location | % Diff.2 || Test No. | Location | % Diff.* | Test No. | Location | % Diff.2
MS& T Samplers (20 L/min Flow Rate)
1 ouT 4% 11 MBR 2% 23 MBR 1%
1 LR 92% 11 ouT 9% 24 ouT 7%
1 MBR 87% 12 LR 1% 24 LR 2%
2 LR 1% 12 MBR 2% 24 MBR 2%
2 MBR 0% 13 LR 3% 25 LR 0%
3 LR 4% 13 MBR 2% 25 MBR 3%
3 MBR 4% 13 ouT 6% 26 LR 2%
3 ouT 12% 14 ouT 0% 26 MBR 0%
4 ouT 8% 14 LR 3% 26 ouT 9%
4 LR 0% 14 MBR 2% 27 LR 1%
4 MBR 0% 17 LR 3% 27 MBR 1%
5 LR 0% 17 MBR 1% 28 MBR 2%
5 MBR 0% 18 LR 3% 28 LR 4%
6 LR 75% 18 MBR 2% 28 ouT -1%
6 MBR 7% 18 ouT 0% 29 LR 3%
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Test No. [ Location | % Diff.2 || Test No. | Location | % Diff.* | Test No. | Location | % Diff.?

7 ouT 4% 19 MBR 2% 29 MBR 1%
7 LR 6% 19 LR 0% 30 ouT 10%
7 MBR 3% 20 LR 5% 30 LR 3%
8 ouT 8% 20 MBR 4% 30 MBR 2%
8 LR 6% 20 ouT 14% 31 MBR 2%
8 MBR 2% 21 LR 0% 31 ouT 3%
9 LR 0% 21 MBR 1% 31 LR 4%
9 MBR 2% 22 ouT 5% 1R ouT 8%
10 LR 1% 22 LR 4% 1R LR 71%
10 MBR 3% 22 MBR 1% 1R MBR 93%
11 LR 1% 23 LR -2% 24R LR 2%

24R MBR 2%

24R ouT 12%

PEM Samplers (4 L/min Flow Rate)

1 K 78% 11 K 49% 23 K 18%
1 K 56% 12 K 49% 24 K 33%
2 K 14% 13 K 17% 25 K 18%
3 K 33% 14 K 69% 26 K 45%
4 K 32% 14 LR 19% 27 K 26%
4 LR 34% 17 K 13% 28 K 24%
5 K 26% 17 K-Cook 9% 29 K 28%
6 K 26% 18 K 8% 30 K 18%
7 K 55% 19 K 8% 30 ouT 14%
8 K 53% 20 K 27% 30 K-Cook 8%
9 K 9% 21 K 15% 31 K 5%
9 MBR 30% 22 MBR 15% 1R K 29%
10 K 52% 22 K 5% 1R K 28%

24R K 14%

T (Start flow rate minus end flow rate)

start flow rate] x 100

Table 3-43. Variation in PM 1o Sampler Pump Flow Rates during The Cooking Tests

Test No. | Location | % Diff.2 | Test No. | Location | % Diff.* | Test No. | Location | % Diff.2
MS& T Samplers (20 L/min Flow Rate)
1 LR -4% 11 MBR 1% 24 LR 3%
1 MBR 90% 11 ouT 5% 24 MBR 2%
1 ouT % 12 LR 1% 24 ouT 6%
2 LR 0% 12 MBR 3% 25 LR 1%
2 MBR 2% 13 LR 2% 25 MBR 3%
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Test No. | Location | % Diff.2 | Test No. | Location | % Diff.* | Test No. | Location | % Diff.2
3 LR 4% 13 MBR 5% 26 LR 4%
3 MBR 9% 13 ouT 1% 26 MBR %
3 ouT 16% 14 LR 0% 26 ouT 10%
4 LR 0% 14 MBR 4% 27 LR 2%
4 MBR 3% 14 ouT 0% 27 MBR 1%
4 ouT 8% 17 LR 4% 28 LR 3%
5 LR -2% 17 MBR 1% 28 MBR 3%
5 MBR 6% 18 LR 3% 28 ouT 1%
6 LR 82% 18 MBR 8% 29 LR -2%
6 MBR 100% 18 ouT % 29 MBR 0%
7 MBR 8% 19 LR 0% 30 LR 2%
7 LR 6% 19 MBR 1% 30 MBR 3%
7 ouT 0% 20 LR 6% 30 ouT 25%
8 LR 19% 20 MBR 5% 31 LR 1%
8 MBR 91% 20 ouT 14% 31 MBR 4%
8 ouT 13% 21 LR 2% 31 ouT 7%
9 LR 1% 21 MBR -1% 1R LR 14%
9 MBR 2% 22 LR 5% 1R MBR 9%

10 LR 0% 22 MBR 8% 1R ouT 12%
10 MBR 2% 22 ouT % 24R LR 4%
11 LR 1% 23 LR 0% 24R MBR 3%

23 MBR 0% 24R ouT 14%

PEM Samplers (4 L/min Flow Rate)

1 K 23% 23 K % 23 K 69%
2 K 32% 11 52% 24 K 32%
2 K 23% 12 K 13% 25 20%
3 K 40% 13 K 49% 25 MBR 9%
4 K -2% 14 K 49% 26 K 10%
5 K 43% 17 K 33% 27 K 10%
5 LR 21% 17 K-Cook 27% 28 27%
6 K 33% 17 LR 7% 28 ouT 29%
7 K 20% 18 K 39% 29 K 10%
8 K 34% 19 K 11% 30 K 28%
9 K -4% 20 K 8% 30 K-Cook 15%
10 K 51% 20 K 44% 31 K 26%
10 MBR 41% 21 K 10% 1R K 41%

22 29% 24R K 25%

#[(Start flow rate minus end flow rate)

start flow rate] x 100
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Additional method performance evaluation and validation would be required for this type
of aerosol if additional sampling work is performed on cooking emissions and exposure. In
addition, measurements are being made in ambient sampling studies to determine the effects of
positive and negative sampling artifacts with SV OCs (Cui et a., 1998) and negative artifacts
from nitrate losses (Ashbaugh, et al., 1998). Although effects such as these likely influenced the
results of this study, the basic differences between these studies make comparisons and overall
losses difficult to estimate.

Another source of variability for the PM samples could be the loss of VOCs and SVOCs
during sampling or handling. The samples were collected over periods of 1.5 to 5 hours, during
which loss of SVOCs could occur. Losses may aso have occurred during shipping and
handling. Although the samples were stored in the freezer following sample collection and
transported under refrigeration, SV OCs losses may have occurred during shipment on
commercia aircraft.

Although the quality of the data for gravimetric PM samples collected with the PEMs
does not meet the project criteria, the data are still useful for addressing the primary objective of
the study, which was to gain a better understanding of the impact of cooking on indoor air
concentrations and human exposure. Aswill be discussed in Section 4.0, the house was
generally very well mixed during the tests. The concentrations of CO and NO, inert gases
emitted during cooking, were very similar in the kitchen, LR, and MBR. The air exchange rates
measured in the individual rooms were also very similar, suggesting good mixing in the house.
Although the particles generated during cooking cannot be treated as inert gases, the PM
concentrations in the kitchen may not be substantially higher than in the other rooms because the
house appeared to be so well mixed. It can be expected that the concentrations would be
somewhat higher in the kitchen because of losses due to deposition. Although the data cannot be
used for quantitative estimates of human exposure in the kitchen, the data are till useful for
assessing the potential impact of cooking on human exposure.

3.10.1.3 Continuous Emissions M onitors(CO, NOx)

Continuous emissions monitors were used to measure CO, NO, and NO; for each test.
Daily QC checks were run for each monitor and recorded in the project notebook. Results from
daily QC checks are summarized in Tables 3-44 and 3-45. DQI goals were met for all CEM
measurements with the instrument that cycled through the four measurement locations.

3.10.1.4 Elemental Analysis

Spiked performance evaluation samples were not planned for this measurement
parameter. Internal quality control samples were performed by the laboratory, and all acceptance
criteriawere met. Precision was assessed by comparing results of duplicate samples. One set of
duplicate samples was submitted for elemental analysis, and the results are presented in Table
3-46. The established goal for %RSD was 15%, and the completeness goal was 95%. As can be
seen from the table, 7 of 9 elements met the precision goa for a completeness value of 78%.
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3.10.1.5 PAH and Aldehydes

PAH performance evaluation samples were submitted to the laboratory to assess the
accuracy of the analysis during the pre-test. There were two duplicate samples taken for PAH
analysis to assess method precision, but the mgority of compounds fell below the laboratory’s
calculated uncertainty. Compounds detected above the MDL are presented in Table 3-47.

Table 3-44. CO CEM Daily QC Checks

Date Actual i pm?\/Ieasured % Bias
02/03/00 194 195 0.5
02/04/00 194 194 0
02/05/00 194 19.8 21
02/06/00 194 19.0 -21
02/08/00 194 194 0
02/09/00 194 194 0
02/10/00 194 195 0.5
02/11/00 194 194 0
02/13/00 194 19.6 1.0
02/15/00 194 19.6 1.0
02/16/00 194 19.1 -1.6
02/17/00 194 19.6 10
02/24/00 194 194 0
02/25/00 194 194 0
02/26/00 194 194 0
02/27/00 194 194 0
02/28/00 194 19.1 -1.6
02/29/00 194 19.6 10

Average 194
Standar d Deviation 0.2
Precision (% RSD) 1.0

% Completeness 100
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Table 3-45. NOx Monitor Daily QC Checks

NO NO, NOx
Date A(;tp‘i)a)j Mfg;‘;;ed % Bias M‘?S;‘k‘);ed % Bias M‘?g;‘é;ed % Bias
02/03/00 1000 990 -1.0 1053 53 991 -0.9
02/04/00 1000 999 -01 1023 23 996 -0.4
02/05/00 1000 1006 0.6 1015 15 1007 0.7
02/06/00 1000 1001 0.1 1013 13 1006 0.6
02/08/00 1000 1023 23 1042 4.2 1028 2.8
02/09/00 1000 970 -2.9 919 -8.1 968 -3.2
02/10/00 1000 969 -3.1 930 -7.0 969 -3.1
02/11/00 1000 1018 18 993 -0.7 1019 19
02/13/00 1000 995 -05 990 -1.0 992 -0.8
02/15/00 1000 1007 0.7 974 -2.6 1010 10
02/16/00 1000 1017 17 991 -0.9 -- --
02/17/00 1000 1020 2.0 1082 8.2 1025 25
02/24/00 1000 1008 0.8 1054 54 1001 0.1
02/25/00 1000 1004 0.4 1048 48 998 -0.2
02/26/00 1000 998 -0.2 1042 4.2 990 -1.0
02/27/00 1000 993 -0.7 1021 21 997 -0.3
02/28/00 1000 1022 22 1062 6.2 1012 12
02/29/00 1000 994 -0.6 1034 34 989 -1.1
AVG 1002 1016 1000
SD 15.6 437 16.7
Precision (% RSD) 16 4.3 17
% Completeness 100 100 100
Table 3-46. Calculated Precision for Elemental Analysis of Duplicate Sample
Element Test 20 (¢g/md) Test 20-Dup (¢g/m?) % RSD
Silicon 3902 3458 85
Phosphorous 263 240 6.7
Sulfur 1521 1286 11.9
Chlorine 804 721 7.7
Potassium 130 147 85
Calcium 447 399 8.0
Iron 105 84 16.2
Copper 92 65 242
Bromine 183 158 10.6
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Table 3-47. Calculated Precision for PAH Analysis of Duplicate Samples

XAD-ID 11 7 6
Site K K K K
Test # 17 17 20 20
Primary/Duplicate Sample Primary Duplicate Primary |Duplicate
Type Stovetop Stir Fry [Stovetop Stir Fry Full Meal | Full Meal
Range Gas Gas Gas Gas
Conditions Worst Case Worst Case Standard | Standard
Peanut Qil Peanut Oil
Compound cg/m? cg/m® avg |stdev [%RSD | c¢g/m® | ¢o/m® | avg |stdev|%RSD
fluorene® 23.3 218 25| 11 4.8 34.2 12.6 2341153 | 655
pyrene’ 19.1 9.0 141 71 | 507 | 154 0.4 7.9 107 | 1350
BeP® 9.6 0.8 52 | 6.2 | 1190 8.1 2.9 55 | 37 | 67.6
coronene” 6.2 12 37 | 35| 948 25 00* | 25 | NA [ NA
2-methylnaphthalene 274 222 248 37 | 150 | 1676 183 92.9 |105.5( 113.6
1-methylnaphthalene 53.6 20.9 373 (231 | 620 174.3 334 |103.9( 996 | 95.9
biphenyl 28.3 37.8 33.0| 67 | 204 69.6 15.8 427 |1 380 | 89.1
1+2-ethylnaphthalene 28.7 234 26.0| 3.7 | 143 40.4 0.0? 404 [ NA | NA
2,6+2,7-dimethylnaphthalene 18.7 271 229 | 59 | 259 49.7 24.8 372|176 | 473
1,3+1,6+1,7-dimethylnaphthalene 56.5 68.2 623 | 82 | 132 92.1 47.8 69.9 | 31.3 | 44.8
1,4+1,5+2,3-dimethylnaphthalene 20.0 14.8 174 3.7 | 211 379 151 26,5 ] 16.1 | 609
1,2-dimethylnaphthalene 0.8 0.0? 0.8 [ NA | NA 15.7 24.4 201 | 6.2 | 30.7
3-methylbiphenyl 298.5 2209 250.7|1 548 21.1 0.02 0.0? NA | NA [ NA
A-trimethylnaphthalene 195 63.6 416|312 | 75.0 115 78.3 449 | 47.2 | 105.2
C-trimethylnaphthalene 10.0 17.2 136 51 | 378 30.3 215 2591 62 | 239
E-trimethylnaphthalene 9.6 18.1 138 | 6.0 | 435 25.0 14.7 199 | 73 | 365
F-trimethylnaphthalene 5.0 8.6 6.8 | 26 | 37.8 16.0 54 107 | 75 | 70.2
2,3,5+1-trimethylnaphtalene 133 255 194 | 86 | 444 30.9 13.6 223|122 | 547
J-trimethylnaphthalene 22.4 28.3 254 42 | 164 320 0.0? 320 [ NA | NA
1,2,8-trimethyl naphthal ene 16.6 9.0 128 | 54 | 419 45 04 24 | 29 | 1205
A-methylfluorene 27.0 5.7 16.4 | 15.0| 91.8 275 10.4 19.0 | 121 | 63.7
1-methylfluorene 33 144 88 | 7.8 | 883 0.0? 0.0? NA | NA [ NA
B-methylfluorene 6.2 25 43 | 27 | 613 34 22 28 [ 09 | 311
B-MePyMeFl 10.8 0.0° 108 | NA | NA 2.2 8.3 53 | 43 | 81.0
4-methylpyrene 0.0? 111 111 | NA | NA 4.2 11 26 | 22 | 838
7-methylbenz(a)anthracene 25 12 19 | 09 | 479 1145 20.5 675 [ 66.5| 98.5
benz(a)anthracene-7,12-dione 04 0.0? 04 | NA | NA 11 57 34 | 33| 95.2
5+6-methylchrysene 0.0? 0.0? NA | NA | NA 49.7 205 351 | 20.7 | 58.9

& Correction with background data resulted in zero or negative value.
®Compounds in bold letters are PAHs.
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No aldehyde performance evaluation samples were planned for the study because of the limited
scope of sampling. Quality control samples prepared in the laboratory for other on-going tests
were analyzed to assess the accuracy of the analysis. The laboratory performed internal quality
control checks that resulted in recoveries that met method acceptance criteria. The data for the
accuracy of the QC lab samples are presented in Table 3-48. The precision of the method could
not be assessed at the field site because the sampling pump failed during collection of the one
duplicate sample that was planned for collection.

Table 3-48. Calculated Accuracy for Aldehydes Analysis of QC Samples

Date ¥ Recovery Avg. STD % RSD
2/17/00 2/18/00 2/26/00
Formaldehyde 102 101 102 102 0 0.3
Acetaldehyde 107 105 106 106 1 0.9
Acrolein 106 104 105 105 1 1.0
Propanal 107 105 105 106 1 13
Butanal 112 106 110 109 3 26
Benzaldehyde 116 106 110 111 5 4.6
Pentanal 109 106 109 108 1 1.3
Hexanal 105 104 106 105 1 11

3.10.2 Duplicate Cooking Tests

Three cooking tests were repeated to assess the variability of emissions during the tests.
The following cooking tests were performed in duplicate:

Stovetop Stir Fry/Gas (Test 2 and Test 21)
French Fries/Gas (Test 5 and Test 22)

Baked LasagnalGas (Test 7 and Test 23)

In addition to the planned tests, Test 24 was repeated because of a problem with the DAS. The
CO, NO, and NO, data were lost for Test No. 24, but data were collected for PM by the
gravimetric and ELPI methods and environmental data. Results for these tests are presented in
the tables in this section and are discussed in Section 4.
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