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EMISSION IMPACTS

This appendix presents the methodology used to estimated the CO
emission reduction achieved by the implementation of the proposed wintertime
oxygenated gasoline program.

A. EMISSION REDUCTIONS SUMMARY

Implementation of the proposed oxygenates program will reduce emissions
of CO and VOCs from gasoline fueled vehicles. To estimate the emission
reduction from the proposed program, staff used the Auto/0il regression
analysis at 2 percent oxygen by weight. The control factors were applied to
the CO planning emission inventory was used to estimate 1992, 1994, and 1996
€0 emission reductions in non-attainment areas. For attainment areas staff
assummed that an equivalent percent emission reduction would result by the
use of oxygenates during the winter months in these areas. Table 1 presents
the emission reductions for CO and HC emissions. Implementation of the
proposed program results in a statewide emission reduction of about 1200
tons per day (TPD) for CO and about 20 TPD for VOCs for the winter of
1992/93. These emissions represent about a 10 percent reduction in CO
emissions and about a 3 percent reduction for VO emissions in 1992. NOx
emissions are not expected to be affected.

B. EMISSION REDUCTION CALCULATIONS

1) Staff used the Auto/0il regression to estimate the effects on motor
vehicle emissions of using oxygenated gasoline with an average 2%
oxygen content during the winter months. Table 2 shows the control
factors used to estimate the changes in emissions. Estimates of
the total effects on emissions (in tons per day) for nonattainment
area for 1992, 1994, and 1996 are shown in Tables 3 through 5.

2) Additionally, staff estimated the effect on emissions using the
Auto/0i1 regression for a 2.7% oxygen content (EPA's average
minimum oxygen content is 2.7%). Table & shows the control factors
used to estimate the changes in emissions. The changes in
emissions (tons per day) for this case are shown in Table 7 through
Table 9 for 1992, 1994, and 1996, respectively.

3) To evaluate the impact on the use of ethanol on evaporative
emissions, staff used control factors based on data from the Phase

1 gasoline specifications reportl. The control factors represent
a 1 psi increase (from 11 to 12 RVP).

1. State of California, Air Resources Board, Reformulated Gasoline:
i i , Staff Report and Technical Suppert
Document, August 13, 19%0.
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'4) Staff assumed that to meet the requirements of the proposed
wintertime oxygenates program, a 75% MTBE, 25% ethanol mix would be

used.

Based on these assumptions, staff estimated the emission reductions as
shown in Table 1.
TABLE 1

SUMMARY OF PROJECTED TOTAL EMISSION REDUCTIONS
FOR THE MONTHS OF NOVEMBER THROUGH FEBRUARY

(Tons/Day)
Area 1992 1994 1996

CO Non-Attainment

co 800 700 600

voc 21 18 16

NOx - - -
C0 Attainment ,

co 400 400 400

voc 11 10 9

NOx - - -
Statewide

co 1,200° 1,100 1,000

vOC 32b 28 24

NOx - - -

a Represents 10 percent reduction over baseline emissions
b Represents 3 percent reduction over baseline emissions.
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Table 2

2.0 % OXYGEN CONTENT/WITH EVAP ADJUSTMENTS
EFFECT OF OXYGENATED FUELS ON EMISSIONS
CONTROL FACTORS BY VEHICLE CLASS

POLLUTAN "CONROL FACTORS.
- NONCAT [LDA2-OL [LDA3-CL [LDA4 LDA5-3W [LDA6  |MDT HDT

HC EXH -5.7% 5.7% -5.7% -3. -3.2% 0. -5.7% 5.7%
DIURNAL 80.0 75.1% 63. - 26.0% 9.4% 8.0 77.5% 77.5%
[HOT SOAK 10.0 10.0% 9.8% 9.2% 9.0% 9.0% 1009 10.0%
RUNG LOSS 29.7 311 34.4% 456% 505 50.9% 3049  30.4%
cO -10.4 -10.4% -10.4 -8.1% -8.1 0.0% -10.4 -10.4
NOX 0.0% 0.0% 0.0% 0. 0.0% 0.0% 0.0% 0.0
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Table 3

ESTIMATED EMISSION REDUCTIONS 1992
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(2% Oxygen Content)
AREAWIDE SUMMARY OF EMISSIONS REDUCTIONS
AREA A1 A2 A3 A4 AS A6 A7 A TA9 A10 IXEl A2 TOT
[TEVAP 21.03 6.08 0.87 295 0.24 1.10 0.80 0.79 0.62 0.35 1.64 018 3695
[EXAOG | -16.71 427 0.80 -2.34 0.38 -1.06 £0.98 -0.83 0.57 0.39 2.12 021 -30.63
TROQ 4.32 1.81 0.07 0.61 -0.05 0.05 0.16 0.05 0.05 0.04 0.27 0,02 6.32
[CO 433,38 | 10840 -20.14| -60.48 078 | 2594 -2321| -2062] -1392 907 | 51.04 591 | -781.90
NOX 0 0 0 0 0 0 0 0 0 0 0 0 0.00
AREAWIDE EMISSIONS
AREA _ |AT A2 A3 A AS A6 A7 A3 A9 A10 ATl Al2 TOT
[TEVAP €4.91 18.88 2.31 8.40 0.85 2.95 1.87 2.08 1,69 0.94 5.11 029f 11026
EXROG | 33089] B387| 1587 | 4852 764 2102| 1904]| 1651 11,37 7.75]| 42.35 413 607.06
[TROG 39580 10273| 18.28| 54.92 849 2397 2081 1859 | 13.08 869] 47.48 442| 717.32 |
cO 448066 | 111414 | 21032 | 62644| 10199 26086 | 241.20| 21439| 14526| 94.98| 533.99| 6219 | 8097.42
NOX 41330 10433 17461 57.19 979 2637| 2263| 2025]| 13.13 7.73]| 4523 129 73180
_ PERCENT REDUCTIONS
T EVAP 324%  323% 978% 3519 399" 374% 4289 3779 3669 369%  36.1% 635 33.5%
EX ROG 5069 519 504  50% 509 504 5.19  -50%  50% 508 509  50%  5.0%
[T ROG 1.1% 1.8% 0.4% V.09 0.5% 0%  08%  -0.3% 04% 054 064  -0.5% 0.9%
co 97% 079 969 065 969 96% 86% 96% 964 964 964 959  H.7%9
NOX 0.0% 00d  00%  0.0% 0069  0.0% 0.0 004  0.0% 0.0% 0.0% 0.0%  0.0%
Al= SOUTH COAST AIR BASIN
A2= SAN DIEGO AIR BASIN
A3= SAN FRANCISCO COUNTY
Ad= SANTA CLARA COUNTY
AS5= SOLANO COUNTY
AS= FESNO COUNTY
AT= KERN COUNTY
A8= SAN JOAQUIN COUNTY
A9= STANISLAUS COUNTY
A10=  BUTTE COUNTY
All=  SACRAMENTO COUNTY
A12=  EL DORADO COUNTY



Table 4
ESTIMATED EMISSION REDUCTIONS 1994
{2% Oxygen Content)
AREAWIDE SUMMARY OF EMISSIONS REDUCTIONS
AREA Al A2 A3 Ad AS A6 A7 A8 A9 A10 Al A12 TOT
T EVAP 16.67 5.10 0.65 230 0.28 0.87 0.64 0.64 0.50 0.27 1.45 0.16 29.52
| EXROG -14.16 -3.83 0.64 -1.93 0.33 .88 -0.80 -0.69 -0.48 -0.33 -1.78 0.17 -25.81
TROG 251 1.47 0.01 0.37 -0.05 -0.01 0.15 0.05 0.02 £0.05 0.33 -0.02 3.1
cO -397.28 -97.62 -17.54 5372 -9.25 ~23.33 -20.86 -18.64 -12.62 -8.31 46,59 5351 -711.12
NOX 0 0 [4] 0 0 0 0 0 0 0 0 0 0.00
AREAWIDE EMISSIONS
AREA Al A2 A3 A A5 AB A7 A8 A9 A10 Al |A12 TOT
T EVAP 57.02 17.14 1.98 7.39 0.79 2,63 1.69 1.91 1.55 0.86 454 0.27 or.77
EX ROG 297.52 75.35 13.65 40.88 6.97 18.65 16.70 14.62 10.11 6.95 37.84 356 | 54271
T ROG 354.54 92.49 15.64 48.27 7.76 21,18 16.39 16.53 11.66 781 4238 3.83] 64048
[+ 422182 ] 103142 ] 18887 | 575.79 99.14 ] 24995) 22323 199.71 135.64 8964 | 50226 58.07 | 7575.54
380.82 97.49 15.48 51.69 949] 2322 20.82 18.72 12.04 7.14 41,70 1.12] 679.71
PERCENT REDUCTIONS
TEVAP 202% 297 3319 31.1% 3559 332%] 381 33 32.0% 31. 32. 54. 30.2%
EXROG 4. -4.8% -4, -4.7% -4, 4.7 48% 4 -4.7% 4.7 -4, 4, -4,
T ROG 0.7 1.6% 0.1 0.8% 0,79 -0.0% 0.8% 0. 0.2% 0.7 0.8% -0. 0.6%
CO ~9.4% -9.5% -9, 9, -9. -9.3% B3 9. 93% 9. -9.3% 9. -9.4%
NOX 0.0% 0. 0. [+ 0.0% 0.0% 0.0% 0.0% 0.0 0.0% 0.0% 00%  0.0%
At= SOUTH COAST AIR BASIN
A= SAN DIEGO AIR BASIN
A3= SAN FRANCISCO COUNTY
= SANTA CLARA COUNTY
AS= SOLANO COUNTY
AB= FESNO COUNTY
ATl= KERN COUNTY
= SAN JOAQUIN COUNTY
A9= STANISLAUS COUNTY
A10= BUTTE COUNTY
All= SACRAMENTO COUNTY
A12= EL DORADO COUNTY

-C.6-



ESTIMATED EMISSION REDUCTIONS 1996

Table 5
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{29 Oxygen Content)
AREAWIDE SUMMARY OF EMISSIONS REDUCTIONS
AREA_[A1 A2 A3 A4 AS AS A7 AB AS A0 ATl A2 TOT
[TEVAP 1324{ 433 050 180| 022| 066| 049| 051 035| o021 113] 0.11] 2350
EXROG | -11.71| 304| ©O50] -156] ©027| ©071| ©064| 06| ©039|] 07| -145] 0.13| -2125
TROG 152 128 ©000| ©024| ©005] ©005] 06| 06| ©000| ©006| ©032| 002| 233
co 34325| 6620 | -1478| -4632| 805| 2031 -1816| -1632| -11.06| -7.32| 4103| 478 61757
NOX 0 0 0 0 0 0 0 0 0 0 0 0] o060
[ AREAWIDE EMISSIONS
AREA A1 AZ A3 A A5 |As AT A8 Tm A0 ATl AT2 TOT
TEVAP 5084 1591 177 668| 072| 235 152| 174 141 075] 407| 023| 8809
EXROG | 26504 | 6772 11.56| 3569 607| 1621| 1480 {278 883| 617| 3342] 304| 48115
TROG | 315868 8363| 13.35| 4237| 679| 1856] 1602| 1482| 1034 692 3749| 3.27| 56924
co 3611.73| ©94763| 16724| 52080 ©056| 208.20| 203.76| 183.26| 12483 | 6299 46516 | 54.76 | 6880.82
NOX 3418 | 9134 1383 4707| 869]| 2143 1931| 1740 11.14| 663| 3s82| 098] 63082
PERCENT REDUCTIONS
TEVAP 260W 2729 282 260 299% 283% 321 29 274 279W 2789 475W  268%
[EXAOG 44% __ 45% 43% 44 4.4 44 449 dad 44 43 4% 44" 44
TROG 05%  15% 00N 06W 08 03¢ -10W 04w 00W D 059 079 04%
co 90d _ O.1%  BBN  89%  B89W  B89% 69N B9  80% 86% BENW 879 9.0%
NOX 00% 00 009 o 0, 0. 0. 0 0 009 0 0. 0.
Al=  SOUTHCOAST AIR BASIN
A2=  SANDIEGO AIR BASIN
A3=  SANFRANCISCO COUNTY
Ad4=  SANTA CLARA COUNTY
A5=  SOLANO COUNTY
A= FESNO COUNTY
A7=  KERNCOUNTY
AB=  SANJOAQUIN COUNTY
A9=  STANISLAUS COUNTY
A10=  BUTTE COUNTY
A11=  SACRAMENTO COUNTY
A12=  ELDORADO COUNTY



Table 6

2.7% OXYGEN CONTENT/WITH EVAP ADJUSTMENTS
EFFECT OF OXYGENATED FUELS ON EMISSIONS
CONTROL FACTORS BY VEHICLE CLASS

POLLUTAN ___CONTROL FACTORS )

NONCAT [LDA2-OL |LDA3-CL [LDA4 LDAS-3W [LDA6 MDT HDT
HC EXH -7.6% -7.6% 7.6%  43%  4.3% 0.0% -7.6% -7.6
DIURNAL 80.0% 75.1% 63.9%  26.0% 9.4% 00% 7759 775
[HOT SOAK 10.09  10.0% 9.8%  9.2% 9,0% 0.04d 10 10.0%
RUNG LOSS 29.7%  31.1 344% 456% 505% < 00% 304% 3049
CO -13.8% -13.8 -13.8%  -10.8%  -10.8% 0.0% -13.8 -13.8%
NOX 1.29 1.2% 1. 0.5%  0.0% 0.0% 1.29% 0
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Table 7

ESTIMATED EMISSION REDUCTIONS 1892

(2.7% Oxygen Content)
AREAWIDE SUMMARY OF EMISSIONS REDUCTIONS
AREA  [A1 A2 A3 A4 A5 AG A7 AB A9 A0 A1l A2 TOT
T EVAP 21.03 6.08 0.87 2.95 0.34 1.10 0.80 0.79 0.62 0.35 1.84 0.18| 3695
EXROG | -22.30 5.70 .07 3.12 0.51 .41 128 341 0.76 052 283 0.28| 40.89
T ROG 1.28 0.38 0.19 0.17 0.7 0.31 .48 0.33 0.14 2017 0.98 0.09 3.94
CO 57580 | 14401| 2677 | 8036| -13.00| 3447 | 3084 2739| -1850]| -1206| -67.83 -7.86 | -1038.88
NOX 3.44599 | 0.90487 | 0.15158 | 0.48905 | 0.08413 | 021023 | 0.90487 | 0.16793 | 0.11155 | 0.0638 | 0.38433 | 0.01196 6.93
AREAWIDE EMISSIONS
AREA. | Al A2 A3 Ad A5 AB A7 AB A9 A10 Al A2 TOT

T EVAP 84.91 18.86 2.31 8.40 0.85 2.95 1.87 208 1.69 0.94 5.11 0291 11026
EX ROG 330.89 83.87 15.97 46.52 764 2102 19.04 16.51 11.37 2.75 42.35 4.13 | 607.06
TROG 39580 | 10273 18.28 54.92 8.49 23.97 20.91 18.59 13.06 8.69 47.46 442 | 71732

CcO 448066 | 111414 21032 ] 62844 ] 101.99] 269.86| 24120 21439 | 145.28 9498 | 533.99 62.19 | 8097.42
NOX 41340 10433 17.46 57.19 9.78 25.37 22,63 2025 13.13 7.73 45.23 1.28| 73780
PERCENT REDUCTIONS -
{TEVAP 32.4% 32.3% 37.8% 35.19% 39. 37.4% 42.8 37.7%  36. 36.9% 36.1% 63.5% 33.5%
ROG 6.7% -6.8% 6.7% 6.7% -6.7% 6.7% 6.7 6.7% £.7% -6.7% 6.7% 6.79% 6.7%
T ROG 0.3% 0.4% -1.1% -0.3% -2.0° -1.3 2.3 -1.8 -1.1% -2.0% 2.1 2.1 -0.5%
CO 1299  -129%  12.7%  -128% 1279  -128% -128 “128%  -127%  -127%  -127% -12, -12.8%
NOX 0.8% 09% = 0.9% 0.9% 0.9% 0.8% 4.0 0.8% 0.8% 0.8% 0.8% 0.9% 0.9%

Al= SOUTH COAST AIR BASIN

= SAN DIEGO AIR BASIN
Ad= SAN FRANCISCO COUNTY
Ad= SANTA CLARA COUNTY
AS= SOLANO COUNTY

= FESNO COUNTY
AT= KERN COUNTY

= SAN JOAQUIN COUNTY
A9= STANISLAUS COUNTY
A10= BUTTE COUNTY
All= SACRAMENTO COUNTY
Al2= EL DORADO COUNTY



ESTIMATED EMISSION REDUCTIONS 1994

Table 8

{2.7% Oxygen Content)

_ AREAWIDE SUMMARY OF EMISSIONS REDUCTIONS

AREA | A1 A2 A3 A4 A5 AB AT AS A9 A10 AT Al2 TOT

T EVAP 16.67 510 0.65 2.30 028 0.87 0.64 0.64 0.50 0.27 145 0.15] 29,52

EXROG | -18.92 485 0.56 258 .44 1.18 -1.06 0.93 0.64 0.44 2.38 022| -34.49

T ROG 225 | 025 0.20 0.28 0.16 0.30 0.42 0.28 .14 0.96 053 008 496

co 52810 | -129.75| -23.32| -7143| -1230] 3101| 27.74| 2479| -1677] -1105] 6185 742! 94533

NOX 2.67437 | 0.72286 | 0.11350 | 0.37321 | 0.07082 | 0.16176 | 0.72286 | 0.1306 | 0,08626 | 0.04945 | 0.29872 | 0.00884 5.41

[ AREAWIDE EMISSIONS

AREA _[Al A2 A3 Ad A5 A6 AT AB A9 A0 ATl Al2___[TOT

T EVAP 57.02] 17.94 7.98 7.39 0.79 263 169 191 155 0.96 454 027 | 91.77

[EXROG | 29752| 7535| 1366| 4088 97| 1855| 1670| 1462| 1011 685| ar.84 356 54271

T ROG 35454 | 9249 | 1564 | 48.27 776| 2118 1839| 1653| 11.66 781 4238 383 | 640.48

co 422182 | 103142 | 18887 | 575.79| 9914 | 24005 20323 199.71| 13564 | 89.64| 50226 | 56,07 | 7657554 |

NOX 38082 | 0749] 1546| 51.69 943 | 2322 2082| 1872] 1204 714 |  41.70 112 | 679.71
PERACENT REDUCTIONS .

TEVAP 29.2%]  20.7%  331% 5119 355%  33.2%  38.1%  33.7% 32 31.9%  32.0% 54, 30.

TBXROG 649 64 63% 63N  6ANW 63W 64% _ 63% 639 634 630 63 64N

T ROG 0. 0.9%  -1.3%  06%W 219 149 239  1.7% 1. 249 2. 204 0

co 125% 1269  -12.9%  12.4% 1249 1249 1249 -124%  -12.4 12.8% 209 1239 -12.5%

NOX 0.7% 0.7 0.7 0.7 079 0. 35%  0.7% 0.7 0. 0. 089 O

Al= SOUTH COAST AIR BASIN

A2= SAN DIEGO AIR BASIN

A3= SAN FRANCISCO COUNTY

Ad= SANTA CLARA COUNTY

AS= SOLANO COUNTY

AB= FESNO COUNTY

AT= KERN COUNTY

AB= SAN JOAQUIN COUNTY

A9= STANISLAUS COUNTY

A10=  BUTTE COUNTY

Alt=  SACRAMENTO COUNTY

A12=  EL DORADO COUNTY
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Table 9

ESTIMATED EMISSION REDUCTIONS 1996
(2.7% Oxygen Content}

AREAWIDE SUMMARY OF EMISSIONS REDUCTIONS

A1l

AREA _TA1 A2 A3 A4 AS AB A7 A8 A9 A10 AT2 TOT
[T EVAP 13.03 429|050 1.77 021 066 048] 050| 038 o021 112]  ©011| 2326
EXROG | -1566| 407]| ©067| -208] 03| 05| 08| 0751 0521 D36 19| -018| -2841
TROG 263 022] ©018| 031| ©014| ©029| 038| 025 014| 015] 083} 007] 615
co 45652 | 11463 | -1966| 6162 -1071| 2701| 2416] 2171| -1471| 973| -5459] 636 82139
NOX 201905 | 0.5582 | 0.06245 | 0.27533 | 0.05261| 0212 | 05562 0.09653 | 0.0649 | 0.03729 | 0.22568 | 0.00641 410
AREAWIDE EMISSIONS

AREA AT A2 A3 M AS A A7 A8 A9 A10 A1l Al2 TOT

T EVAP 5094 | 1591 177 6.68 0.72 235 152 1.74 1.41 0.75 4.07 023| 88.09
[EXROG | 26504 | 6772 1158| 3569 607| 1621 1450] 1278] B893| 6.17| 3342| 304| 48135
TROG | 31598 | 8363| 1335] 4237 679| 1856| 1602| 1452| 1034| 682 3749| 2327 569.24
co 3811.73 | 94763 | 16724 | 52080 | ©9056| 208.20| 203.76| 183.26| 12483 | 8299 46516| 54.76 | 6880.92
NOX 36418 | 9134] 383] 47.07 869 2143| 1931 17401 1114 663 9882| 098} 63082

PERCENT REDUCTIONS .

T EVAP 2569 26.0% 28.0W 265% 298 280%  318%  28.9W  270%] 27189 274% 475W  26.4%
EXROG 59%W  60%W  58%W 56X 59X 59%W 599 599 584  658M  58%W 59%  -5.9%
TROG 08% _ 00% 1.0% 07w 219 -16%W -24% 17  -1.3%W 229 22 21 099
co 120% 1249 -118% 118 -11.8%  -118% 1199 -11.8% 1.8 -1.7W 1176 11 -11.9%
NOX 0. 0. 0. 0. 06% 06 2094 O 0. 0 0. 0794 o
Alx SOUTH COAST AIR BASIN

A2= SAN DIEGO AIR BASIN

A3= SAN FRANCISCO COUNTY

Ad= SANTA CLARA GOUNTY

A5= SOLANO COUNTY

AB= FESNO COUNTY

AT= KERN COUNTY

= SAN JOAQUIN COUNTY

A9= STANISLAUS COUNTY

A10=  BUTTE COUNTY

A11=  SACRAMENTO COUNTY

A12=  EL DORADO COUNTY
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I CO PLANNING INVENTORY 1992
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