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Appendix D

Sub-domain modeling Case Studies
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Computationally efficient sub-domain models have been constructed that replicate the
behavior of a full 3-D model photochemical and that replicate the 3-D model’s response
to emission events. Multiple sub-domains were considered.

One set of sub-domains (corresponding to the areas shown in Figures 49, 50 and 51) was
matched to CAMx simulation FY07i CS03_harCap GOES1 (Future Year 2007, Control
Strategy 3 with additional highly reactive VOC reductions, with meteorology modified
using GOES data, but not including the mixing height correction, simulation at 4 km
horizontal resolution). These sub-domains will be referred to as FY 071 CS03_ harcap
GOES1 Deer Park 8/25, FY 07 CS03 harcap GOES1 Deer Park 8/30, FY 07
CS03 harcap GOES1 Baytown 8/28 and FY 07 CS03 harcap GOES1 Chocolate Bayou
8/28. Upwind and downwind sub-domains in each of these areas will be denoted by the
suffix source and plume, respectively.

Another set of sub-domains (corresponding to the areas shown in Figures 49, 50 and 51)
was matched to CAMx simulation FY07i CS03 harCap GOESI1 (1 km) (Future Year
2007, Control Strategy 3 with additional highly reactive VOC reductions, with
meteorology modified using GOES data, but not including the mixing height correction,
simulation at 1 km horizontal resolution). These sub-domains will be referred to as FY
071 CS03_harcap GOES1 1km Deer Park 8/25, FY 07 CS03 harcap GOES1 lkm Deer
Park 8/30, and FY 07 CS03 harcap GOES1 1km Baytown 8/28. Upwind and downwind
sub-domains in each of these areas will be denoted by the suffix source and plume,
respectively.

A third set of sub-domains (corresponding to the areas shown in Figures 49, 50 and 51)
was matched to CAMx simulation FY071 CS03 harCap GOES2 (Future Year 2007,
Control Strategy 3 with additional highly reactive VOC reductions, with meteorology
modified using GOES data, including the mixing height correction, simulation at 4 km
horizontal resolution). These sub-domains will be referred to as FY 071 CS03 harcap
GOES2 Deer Park 8/25, and FY 07 CS03_harcap GOES2 Deer Park 8/30. Upwind and
downwind sub-domains in each of these areas will be denoted by the suffix source and
plume, respectively. This is the set of sub-domains most consistent with the attainment
demonstration.

A fourth set of sub-domains (corresponding to the areas shown in Figures 49, 50 and 51)
was matched to CAMx simulation FY07i CS03 _harCap GOES2 (1 km) (Future Year
2007, Control Strategy 3 with additional highly reactive VOC reductions, with
meteorology modified using GOES data, including the mixing height correction,
simulation at 1 km horizontal resolution). These sub-domains will be referred to as FY
071 CS03_harcap GOES2 lkm Deer Park 8/25, and FY 07 CS03_harcap GOES2 1km
Deer Park 8/30. Upwind and downwind sub-domains in each of these areas will be
denoted by the suffix source and plume, respectively.

A fifth set of sub-domains was matched to CAMx simulation FY 07d CS03 (Future Year
2007, Control Strategy 3, with meteorology modified using GOES data, but not including
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the mixing height correction). These sub-domains will be referred to as FY 07d CS03
GOESI1 Deer Park 8/25, FY 07d CS03 GOES1 Deer Park 8/30, and FY 07d CS03
GOES1 Chocolate Bayou 8/28. Upwind and downwind sub-domains in each of these
areas will be denoted by the suffix source and plume, respectively. These simulations
have been done at 4 km resolution.

A sixth set of sub-domains was matched to CAMx simulation FY 07d CS04 (Future Year
2007, Control Strategy 4, with meteorology modified using GOES data, but not including
the mixing height correction). These sub-domains will be referred to as FY 07d CS04
GOESI1 Deer Park 8/25, FY 07d CS04 GOES1 Baytown 8/28, and FYd 07 CS04 GOESI1
GOESI1 Deer Park 8/30. Upwind and downwind sub-domains in each of these areas will
be denoted by the suffix source and plume, respectively. These simulations have been
done at 1 km resolution.

For each set of sub-domain analyses, the following information is provided:
e Map of sub-domain

e Process analysis data from the full 3-D model and the base case sub-domain
model

e Response of the sub-domain model to added emissions
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Results for
fy07d.cs04.goes1
(1km resolution)

and
fy07d.cs03.goes1
(4km resolution)

8/25 Deer Park (fy07d.cs04.1km.goes]1)
8/28 Baytown (fy07d.cs04.1km.goes1)
8/28 Chocolate Bayou (fy07d.cs03.4km.goes]1)
8/30 Deer Park (fy07d.cs04.1km.goes]1)
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825.source.1km.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

Oz + hg 3.12 OH cycles
25.41 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.68 [OH] recreated
38.54 ppb 120.25 ppb [VOC] reacted = 112.90 ppbV 81.71 ppb
aldehydes + hg (NO -> NO,) / VOC=| 1.4641
13.13 ppb
I RO, + NO >NO, + RO; r(d) = 1653 ppb |
+H20
old [O4] aloft —,l O3+ NO ->NO, + Oy r(dt) = 1.54 ppb | 12.70 ppb
1.54 ppb l
NO, from Other Paths NO -> NO, [Os]p / [NO,JhE ¥ 0.905
new [NOZ2] 0 ppb 166.87 ppb
9.49 ppb | 13.11 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pyo = 0.77 [NO2] + hv [O5] produced
38.87 ppb 169.27 ppb [NO reacted = 26.22 ppbV 137.81 ppb 124.69 ppb
[NO] recreated [NO] fm new NO2
130.39 ppb 7.41 ppb
J
[NO] from [NO] from [NO] bal 4.354 NO cycles
new NO new NO,
31.46 ppb 7.41 ppb 0.10 ppb
111.99
[O;] v trans
10.64 ppb
[O4] init
35.62 ppb 1
old O3 + NO [Os] h trans [Os] depo
1.54 ppb  114.41 ppb 4.63 ppb
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825.source.1km.box.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O;+h= 3.35 OH cycles
23.96 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.702 [OH] recreated
34.80 ppb 116.58 ppb [VOC] reacted = 104.73 ppbV 81.78 ppb
aldehydes + h= (NO -> NO,) / VOC=| 1.4849
10.84 ppb
| RO, + NO ->NO, + RO; r(df) = 155.52 ppb |
+H20
old [Og aloft — [ 0;+NO>NO, + Oy 1(0) = 288 ppb | 11.98 ppb
2.88 ppb l
NO, from Other Paths NO -> NO, [Os]p / [NO,]Jh== 0.903
new [NO2] 0 ppb 159.09 ppb
9.72 ppb | 12.24 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.725 [NO2] + hv [O5] produced
44.49 ppb 161.63 ppb [NO] reacted = 27.61 ppbV 124.30 ppb 112.05 ppb
[NO] recreated [NO] fm new NO2
117.14 ppb 7.16 ppb
J
[NO] from [NO] from [NQ] bal 3.633 NO cycles
new NO new NO,
37.33 ppb 7.16 ppb 0.42 ppb
$ 100.07
[O5] v trans
18.51 ppb
[O5] init
36.49 ppb !
old O3 + NO [O;] h trans [O5] depo
2.88 ppb 108.5 ppb 4.36 ppb
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camx403.20000825.fy07d.UT.cs04.ipr
camx403.20000825.fy07d.UT.cs04.irr
825.plume.1km.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O3+ hn 2.938 OH cycles
26.77 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.66 [OH] recreated
39.64 ppb 116.44 ppb [VOC] reacted = 108.16 ppbV 76.80 ppb
aldehydes + hn (NO ->NO,)/VOC=| 1.435
12.87 ppb
| RO, + NO ->NO, + RO; r(dt) = 155.21 ppb |
+H20
old [O,] aloft —.| O3 +NO ->NO, + O, r(dt) = 5.47 ppb | 13.38 ppb
5.47 ppb l
NO, from Other Paths NO ->NO, [Olp / [NOJhni=  0.88
new [NO2] 0 ppb 160.76 ppb
12.95 ppb | 13.53 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pyo = 0.635 [NO2] + hv [O5] produced
- .
59.67 ppb 163.34 ppb [NO;] reacted = 27.89 ppbV 112.03 ppb 98.50 ppb
[NO] recreated [NO] fm new NO2
103.67 ppb 8.35 ppb
|
[NO] from [NO] from [NO] bal 2.738 NO cycles
new NO new NO,
51.32 ppb 8.35 ppb 0.12 ppb
85.12
[O;] v trans
20.94 ppb
[O;] init
37.51 ppb !
old O3 + NO [O4] h trans [O;] depo
5.47 ppb 95.089 ppb 4.50 ppb
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825.plume.1km.box.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O; +hg
27.64 ppb

new [OH]
40.95 ppb

aldehydes + hg
13.30 ppb

3.156 OH cycles

Propagation and Termination
[OH] reacted Poy = 0.683
129.24 ppb [VOC] reacted = 117.77 ppbV
(NO -> NO,) / VOC=| 1.4518

I RO, +NO ->NO, +RO; r({d) = 170.99 ppb |

[OH] recreated
88.30 ppb

+H20
old [O4] aloft —,l O3 +NO->NO, + Oy r(dt) = 4.91 ppb | 13.82 ppb
4.91 ppb l
NO, from Other Paths NO -> NO, [O3]p / [NO Jhg = 0.89
new [NO2] 0 ppb 176.66 ppb
13.45 ppb | 14.34 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.667 [NO2] + hv T [O5] produced
59.80 ppb 179.71 ppb [NO;] reacted = 34.39 ppbV 129.04 ppb 114.70 ppb
[NO] recreated [NO] fm new NO2
119.91 ppb 9.13 ppb
[NO] from [NO] from [NO] bal 3.005 NO cycles
new NO new NO,
50.67 ppb 9.13 ppb -2.02 ppb
100.87
[O;] v trans
28.65 ppb
[O4] init
37.49 ppb !
old O3 + NO [O3] h trans [O;] depo
4.91 ppb 118.54 ppb 4.63 ppb
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Draft
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ppb or ppb/hr

ppb or ppb/hr

Draft
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ppb or ppb/hr

ppb or ppb/hr
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cs04.828.deer_park.source.1km
camx403.20000828.fy07d.UT.cs04.ipr

ETH

15.0 +

10.0 +

* \_f-/

0.0 e : ! [E—
-5.0 +
-10.0 +
-20.0
0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans Cell_VChg Depo
cs04.828.deer_park.source.box.1
camx403.20000828.fy07d.UT.cs04.ipr
20.0
ETH —
15.0 +
10.0 +
5.0 + j
]
0.0 - —— . ; ; : —
_|_|_|_
501
-10.0 + |
-15.0 +
-20.0
0 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans Cell_VChg Depo

D-30



ppb or ppb/hr

ppb or ppb/hr
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ppb or ppb/hr

ppb or ppb/hr

Draft
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camx403.20000828.fy07d.UT.cs04.ipr
camx403.20000828.fy07d.UT.cs04.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

828.deer_park.source.1km.cycles
O3+h 3.123 OH cycles
19.19 ppb
Propagation and Termination
new [OH] [OH] reacted Pop = 0.68 [OH] recreated
24.41 ppb 76.23 ppb [VOC] reacted =  69.89 ppbV 51.81 ppb
aldehydes + h (NO -> NO,) / VOC=| 1.3619
5.22 ppb
| RO, +NO ->NO, + RO; (df) = 95182 ppb |
+H20
old [Og] aloft — | 0; +NO ->NO, + 0y, r(d) = 366 ppb | 9.60 ppb
3.66 ppb
NO, from Other Paths NO -> NO, [Oz]p / [NO,Ih= 0.856
new [NO2] 0 ppb 98.881 ppb
7.16 ppb | 9.65 ppb
J, +org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.615 [NO2] + hv [O5] produced
-
38.68 ppb 100.34 ppb [NO reacted =  11.83 ppbV 66.13 ppb 56.47 ppb
[NO] recreated [NO] fm new NO2
61.66 ppb 4.46 ppb
J
[NO] from [NO] from [NO] bal 2.594 NO cycles
new NO new NO,
34.21 ppb 4.46 ppb 0.00 ppb
f 46.88
[O3] v trans
38.36 ppb
[04] init [Oy] final
41.72 ppb 1 43.99 ppb
old O3 + NO [O3] h trans [O;] depo
3.66 ppb 77.843 ppb 5.79 ppb
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828.deer_park.source.1km.box.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O3+ hu 3.567 OH cycles
20.24 ppb
Propagation and Termination
new [OH] [OH] reacted Pop = 0.72 [OH] recreated
26.99 ppb 96.25 ppb [VOC] reacted =  91.96 ppbV 69.27 ppb
aldehydes + hu (NO -> NO,) / VOC=| 1.3708
6.75 ppb
I RO, +NO ->NO, + RO; (df) = 126.06 ppb |
+H20
old [Og] aloft — | 0; +NO->NO, + 0y, r(d) = 3.85ppb | 10.12 ppb
3.85 ppb
NO, from Other Paths NO -> NO, [Oz]p / [NO Jheg= 0.893
new [NO2] 0 ppb 130.54 ppb
6.55 ppb | 10.35 ppb
J, +org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.687 [NO2] + hv [O5] produced
41.51 ppb 132.59 ppb [NO reacted =  17.86 ppbV 95.66 ppb 85.31 ppb
[NO] recreated [NO] fm new NO2
91.08 ppb 4.57 ppb
J
[NO] from [NO] from [NO] bal 3.194 NO cycles
new NO new NO,
36.94 ppb 4.57 ppb 0.21 ppb
f 75.19
[O3] v trans
39.45 ppb
[04] init [Oy] final
42.57 ppb 1 46.08 ppb
old O3 + NO [O3] h trans [O;] depo
3.85 ppb 105.42 ppb 5.87 ppb
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ppb or ppb/hr
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Draft
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Draft
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ppb or ppb/hr

ppb or ppb/hr
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ppb or ppb/hr

ppb or ppb/hr
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ppb or ppb/hr

ppb or ppb/hr
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camx403.20000828.fy07d.UT.cs04.ipr
camx403.20000828.fy07d.UT.cs04.irr
828.deer_park.plume.1km.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

05+ hl
18.79 ppb

new [OH]
23.83 ppb

aldehydes + hl
5.04 ppb

old [O4] aloft —,I

2.96 ppb

new [NO2]

7.15 ppb

new [NO]
36.29 ppb

[NO] from [NO] bal
new NO

31.78 ppb

[NO] from
new NO,
4.51 ppb

?

0.01 ppb

D-44

3.09 OH cycles
Propagation and Termination
[OH] reacted Poy = 0.676 [OH] recreated
73.65 ppb [VOC] reacted =  67.62 ppbV 49.81 ppb
(NO ->NO,) / VOC=| 1.3499
RO, +NO -> NO, + RO; (d)) = 91.288 ppb |
+H20
0; +NO->NO, + 0, r(d)= 296 ppb | 9.40 ppb
NO, from Other Paths NO -> NO, [Ozlp / [NOZ]hK‘F 0.854
0 ppb 94.28 ppb
| 9.45 ppb
J, +org/HO2
Propagation and Termination
[NQ] reacted Pno = 0.621 [NO2] + hv [O5] produced
-
95.67 ppb [NO] reacted = 11.35 ppbV 63.89 ppb 54.44 ppb
[NO] recreated [NO] fm new NO2
59.38 ppb 4.51 ppb
J
2.636 NO cycles
45.04
[O3] v trans
36.13 ppb
[04] init [Oy] final
41.36 ppb 1 44.25 ppb
old O3 + NO [O3] h trans [O;] depo
2.96 ppb 74.275 ppb 5.36 ppb



828.deer_park.plume.1km.box.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

Oy+h
19.86 ppb

new [OH]
26.44 ppb

aldehydes + h
6.58 ppb

old [O4] aloft —,I

3.11 ppb

new [NO2]
6.57 ppb

new [NO]
38.96 ppb

[NO] from
new NO
34.32 ppb

[NO] from
new NO,
4.64 ppb

[NO] bal

0.17 ppb

3.548 OH cycles
Propagation and Termination
[OH] reacted Poy = 0.718 [OH] recreated
93.80 ppb [VOC] reacted =  88.45 ppbV 67.36 ppb
(NO ->NO,) / VOC=| 1.3809
RO, +NO -> NO, + RO; (d}) = 122.15 ppb |
+H20
0; +NO ->NO, + 0, r(d) = 341 ppb | 9.93 ppb
NO, from Other Paths NO -> NO, [Oz]p / [NO,Jh = 0.893
0 ppb 125.9 ppb
| 10.14 ppb
J, +org/HO2
Propagation and Termination
[NQ] reacted Pno = 0.695 [NO2] + hv [O5] produced
127.89 ppb [NOZ reacted =  17.31 ppbV 93.56 ppb 83.42 ppb
[NO] recreated [NO] fm new NO2
88.93 ppb 4.64 ppb
J
3.282 NO cycles
73.49
[O3] v trans
34.11 ppb
[04] init [O] final
42.11 ppb 46.42 ppb
old O3 + NO [O3] h trans [O;] depo
3.11 ppb 98.62 ppb 5.43 ppb
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8/28 plume region

Draft

8/28 plume region
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Draft

FY07d.CS03 Chocolate Bayou 8/28

. )
. Rirpark -
i I dth 5t 23 3
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= a5 1764 FloMnce Park‘
L L)
v {1788 ®
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& 2 & Park . = 145
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L . af o
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5o Patl
33 5t . = i
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- 182
- 004
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YOC: 620.1266 - .
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- West Bay
25 16
Banbury £9.20007, -95.23309 -
lcp ®: 464 * . .
lcp y: -1168 Galvestow
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. . State Park
Copyright @ 2003 Microsoft Corp. andfor its suppliers. All rights reserved —~ Galveston

8_28_00 Process Analysis Box outlined in black. Black Dots represent lower left hand corner of 4km grid cells
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Draft

fy07d.UT.cs030828.choc.source

camx403.20000828.fy07d.UT.cs03.ipr

4.0
3.0 1
20
1.0 +
£
]
2 T ——
o 0.0 et et = ;
) —— —
Q2
o
o
-1.0
-2.0 +
3.0 -
-4.0
0 1 2 3 4 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LST
Conc_| Tot_Emis Chem H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
fy07d.cs03.828.choc.box.source
camx403.20000828.fy07d.UT.cs03.ipr
4.0 —
NO
3.0 1
2.0
1.0 +
£ —\_._\_\_,_,_,_:—’_
]
Q
2 0.0 -
5 —
2 4_0—|§‘_|_
o
o
-1.0 +
-2.0 +
-3.0 T
-4.0
0 1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LST
Conc_| Tot_Emis Chem H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
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Draft

fy07d.UT.cs030828.choc.source

camx403.20000828.fy07d.UT.cs03.ipr

3.0

251 NO2

ppb or ppb/hr

0.0 §

“FI

-0.5 { |
1.0 4
-1.5 {
-2.0

0 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23

Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
fy07d.cs03.828.choc.box.source
camx403.20000828.fy07d.UT.cs03.ipr

3.0

251 NO2

20 +

1.5 1

1.0 +
£
3

Q

> 05+

° _
Q

Q

Q

0.0 : ; i i : T i j i 3 i ;

— _'_'_'_|_‘_|—|J

-0.5 +

1.0+

1.5 +

-2.0

0 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
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ppb or ppb/hr

Draft

fy07d.UT.cs030828.choc.source

camx403.20000828.fy07d.UT.cs03.ipr

6.0
NOY
5.0 +
4.0
3.0 +
2.0 +
1.0 +
—_— e )

0.0 ——— —_— T E————— - ' = —
-1.0 +
20+
-3.0

0 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23

Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans Cell_VChg Depo
fy07d.cs03.828.choc.box.source
camx403.20000828.fy07d.UT.cs03.ipr
6.0
NOY

50 +

4.0

3.0 +
£
3 20+
o
o
5
< 1.0t
B _'_'_‘_‘—'_':il

0.0 1 —— e —— 1 : - ;

-1.0 + —_—

-2.0 +

-3.0

0 1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans Cell_VChg Depo
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ppb or ppb/hr

-3.0 +

-4.0

ppb or ppb/hr

6.0

Draft

fy07d.UT.cs030828.choc.source

camx403.20000828.fy07d.UT.cs03.ipr

ETH

I\

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT

Conc_| Tot_Emis Chem H_trans V_trans Cell_VChg Depo

fy07d.cs03.828.choc.box.source

camx403.20000828.fy07d.UT.cs03.ipr

6.0

ETH —

4.0

3.0 +

1.0 +

0.0 { T ' : ; ; y : y : ; : ; ; . . . I

-1.0 + —

-2.0

-3.0

-4.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT

Chem

Conc_| Tot_Emis

H_trans V_trans Cell_VChg Depo
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ppb or ppb/hr

ppb or ppb/hr

10.0

Draft

fy07d.UT.cs030828.choc.source

camx403.20000828.fy07d.UT.cs03.ipr

8.0 1

6.0 +

4.0

20

0.0 1

OLE

2.0 +

\

10

1 12
Hours, LDT

13

14

15 16

17

18 19 20

Conc_|

Tot_Emis

Chem

H_trans

V_trans

Cell_VChg

10.0

fy07d.cs03.828.choc.box.source

camx403.20000828.fy07d.UT.cs03.ipr

8.0 +

6.0 +

4.0

20

0.0 1

-2.0 +

OLE

10

1 12
Hours, LDT

13

14

18 19 20

21

22

23

Conc_|

Tot_Emis

Chem

H_trans

V_trans

Cell_VChg

Depo
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ppb or ppb/hr

ppb or ppb/hr

Draft

fy07d.UT.cs030828.choc.source
camx403.20000828.fy07d.UT.cs03.ipr

50.0
o3
s :’\/\
30.0 +
20.0 +
10.0 +
__— |
0.0 e : : :
-10.0 +
-20.0
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 28
Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
fy07d.cs03.828.choc.box.source
camx403.20000828.fy07d.UT.cs03.ipr
50.0
o3
00 | _/—\—_
30.0 +
20.0 +
10.0 +
— — 1 |
0.0 : : : + + - -
|
-10.0 +
-20.0
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
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camx403.20000828.fy07d.UT.cs03.ipr
camx403.20000828.fy07d.UT.cs03.irr
828.choc.source.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

Oz +he° 1.811 OH cycles
13.32 ppb
Propagation and Termination
new [OH] [OH] reacted Popy = 0.448 [OH] recreated
14.60 ppb 26.44 ppb [VOC]reacted =  25.95 ppbV 11.84 ppb
aldehydes + h° (NO -> NO,) / VOC=| 0.7882
1.28 ppb
RO, + NO ->NO, + RO; r(dt) = 20.45 ppb I
+H20
old [O] aloft —,l O3 +NO ->NO, + Oy r(dt) = 0.00 ppb | 6.66 ppb
0.00 ppb l
NO, from Other Paths NO -> NO, [Os]p / [NO,Jhe = 0.621
new [NO2] 0 ppb 20.448 ppb
1.16 ppb | 6.64 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.791 [NO2] + hv [O5] produced
- .
4.33 ppb 20.74 ppb [NO;] reacted = 1.52 ppbV 17.35 ppb 10.71 ppb
[NO] recreated [NO] fm new NO2
16.41 ppb 0.93 ppb
|
[NO] from [NO] from [NO] bal 4.792 NO cycles
new NO new NO,
3.39 ppb 0.93 ppb 0.00 ppb
4.05
[O4] v trans
25.24 ppb
[O4] init R
41.55 ppb ! i
old 03 + NO [O4] h trans [O5] depo
0.00 ppb 28.95 ppb 4.62 ppb
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[O5] final
40.71 ppb



828.choc.source.box.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O3 + ho
13.88 ppb

new [OH]
15.55 ppb

aldehydes + ho
1.67 ppb

[OH] reacted
30.23 ppb

1.945 OH cycles

Propagation and Termination
Pow = 0.486

[VOC]reacted =  28.77 ppbV

(NO -> NO,) / VOC=| 0.8983

RO, + NO -> NO, + RO; r(dt) = 25.842 ppb |

[OH] recreated
14.68 ppb

+H20
old [O5] aloft — | O; +NO->NO, + Oy 1(d) = 0.00 ppb | 6.94 ppb
0.00 ppb l
NO, from Other Paths NO -> NO, [O3]p / [NO,Ih0 E 0.692
new [NOZ2] 0 ppb 25.989 ppb
1.17 ppb | 7.03 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Py = 0.82 [NO2] + hv T [O5] produced
4.75 ppb 26.36 ppb [NO;] reacted = 2.18 ppbV 22.59 ppb 15.56 ppb
[NO] recreated [NO] fm new NO2
21.61 ppb 0.98 ppb
J
[NO] from [NO] from [NO] bal 5.554 NO cycles
new NO new NO,
3.77 ppb 0.98 ppb 0.13 ppb
8.62
[O;] v trans
34.83 ppb
[Og] init
41.80 ppb 1
old O3 + NO [Os] h trans [Os] depo
0.00 ppb 45.012 ppb 5.64 ppb

D-56

[Og] final
40.83 ppb



Draft

[spclethens]ahou3

[spclethens]ahou ]

8/28 chocolate bayou source region

8/28 chocolate bayou source region
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Draft

8/28 chocolate bayou source region

8/28 chocolate bayou source region

'Sum of daymax|

44

x
8
E
=S
)

o

5
£
S

(7]

44.15

44.1

43.95

44.05

bhr

——9
—=—10

12

—*—13

——14
——15

a
o
~

%)
«©
o

@
]
<

<~
(qdd) g0 xew Areq

bhr

——9
—=—10

12

—*—13

——14
——15

o
)
<

<
(qdd) g0 xt

3.95

0 ©
L]
<

Q ~
e Areq

43.75

43.75

43.7

43.65

Total Event Release (lbs)

Total Event Release (lbs)

“Source

1SS101 1

Sensitivity of daily max to the Propene em

=

15)
.nhUnV.v)
tf.m
© O
W on
2 gl
=.2 g
Smm
dma
o o
0O B
D2

~—

O =
=35
% & F
AN S QO
.(0
oz
< 2=
= 29
© § =
.= O
S =
B.Em
v E 3
M:wd
g o«

O
Oml
hO_
Chm
[

o0
CEE
‘o €
-
.mog_m
o Q7
= o |

8/28 chocolate bayou source region

x
8
E
3
)

o

5
€
S

(7]

44.05

43.95

<
)
<

(qdd) g0 xew Area

43.85

43.8

43.75

43.7

Total Event Release (lbs)

D-58



25

Draft

fy07d.UT.cs03.0828.choc.plume

camx403.20000828.fy07d.UT.cs03.ipr

2.0

NO

£
]
Q
o
5
Q2
o
=05+
-1.0 +
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-2.0 +
-2.5
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Hours, LST
Conc_| Tot_Emis Chem H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
fy07d.cs03.828.choc.box.plume
camx403.20000828.fy07d.UT.cs03.ipr
25
20l NO
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1.0 +
« 05
=
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2> 0.0 —_— ——
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2.5

Draft

fy07d.UT.cs03.0828.choc.plume

camx403.20000828.fy07d.UT.cs03.ipr

ppb or ppb/hr
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Draft

fy07d.UT.cs03.0828.choc.plume
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ppb or ppb/hr

Draft

fy07d.UT.cs03.0828.choc.plume
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ppb or ppb/hr
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Draft

fy07d.UT.cs03.0828.choc.plume
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camx403.20000828.fy07d.UT.cs03.ipr
camx403.20000828.fy07d.UT.cs03.irr
828.choc.plume.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O+ h(
13.72 ppb

new [OH]
15.06 ppb

aldehydes + h(
1.35 ppb

1.633 OH cycles

Propagation and Termination
[OH] reacted Poy = 0.388
24.60 ppb [VOC]reacted =  24.21 ppbV
(NO -> NO,) / VOC=| 0.6755

RO, +NO ->NO, + RO; r(dl) = 16.352 ppb |

[OH] recreated
9.54 ppb

+H20
old [O] aloft —,l O3 +NO ->NO, + Oy r(dt) = 0.00 ppb | 6.86 ppb
0.00 ppb l
NO, from Other Paths NO -> NO, [Os]p / [NO,Jh( = 0.561
new [NO2] 0 ppb 16.352 ppb
0.96 ppb | 6.84 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.879 [NO2] + hv T [O5] produced
2.01 ppb 16.65 ppb [NO;] reacted = 1.28 ppbV 15.50 ppb 8.66 ppb
[NO] recreated [NO] fm new NO2
14.64 ppb 0.86 ppb
[NO] from [NO] from [NO] bal 8.287 NO cycles
new NO new NO,
1.15 ppb 0.86 ppb 0.01 ppb
1.80
[O4] v trans
27.44 ppb
[O4] init
42.40 ppb !
old 03 + NO [O] h trans [O;] depo
0.00 ppb 29.777 ppb 5.05 ppb
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828.choc.plume.box.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O3 + ho 1.652 OH cycles
13.99 ppb
Propagation and Termination
new [OH] [OH] reacted Popy = 0.395 [OH] recreated
15.44 ppb 25.50 ppb [VOC]reacted =  25.66 ppbV 10.06 ppb
aldehydes + ho (NO -> NO,) / VOC=| 0.6606
1.45 ppb
I RO, + NO > NO, + RO; r(dl) = 16.954 ppb |
+H20
old [O5] aloft —,l 0, +NO ->NO, + O, r(d) = 0.00 ppb | 6.99 ppb
0.00 ppb l
NO, from Other Paths NO -> NO, [O5]p / [NO,Jho = 0
new [NOZ2] 0 ppb 17.052 ppb
0.95 ppb | 0.00 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pyo = 0.883 [NO2] + hv [O;] produced
2.04 ppb 17.37 ppb [NO;] reacted = 1.42 ppbV 16.19 ppb 0.00 ppb
[NO] recreated [NO] fm new NO2
15.33 ppb 0.85 ppb
J
[NO] from [NO] from [NO] bal 8.519 NO cycles
new NO new NO,
1.18 ppb 0.85 ppb 1.79 ppb
-6.99
[O;] v trans
28.53 ppb
[O4] init
42.40 ppb 1
old O3 + NO [Os] h trans [Os] depo
0.00 ppb 31.555 ppb 5.37 ppb
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Draft
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Draft
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Draft

FY07d.CS04 Deer Park 8/30

-
_Rice Farm Ro *

® Larme
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8_30_00 Process Analysis Box outlined in black. Black Dots represent lower left hand corner of 1 km grid cells
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ppb or ppb/hr

Draft

fy07d.UT.cs04.0830.source.1km

camx403.20000830.fy07d.UT.cs04.ipr
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ppb or ppb/hr
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ppb or ppb/hr

ppb or ppb/hr
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ppb or ppb/hr
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ppb or ppb/hr

ppb or ppb/hr
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ppb or ppb/hr

ppb or ppb/hr
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camx403.20000830.fy07d.UT.cs04.ipr
camx403.20000830.fy07d.UT.cs04.irr
830.source.1km.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O3+h 3.502 OH cycles
19.38 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.714 [OH] recreated
31.93 ppb 111.82 ppb [VOC] reacted = 108.44 ppbV 79.89 ppb
aldehydes + h (NO ->NO,)/VOC=| 1.463
12.54 ppb
| RO, + NO -> NO, + RO; r(dt) = 158.64 ppb I
+H20
old [Og] aloft — | 0; +NO ->NO, + O, r(d) = 0.00 ppb | 9.69 ppb
0.00 ppb
NO, from Other Paths NO -> NO, [Oz]p / [NO,JhC= 0.918
new [NO2] 0 ppb 158.3 ppb
11.47 ppb | 10.81 ppb
J, +org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.781 [NO2] + hv [O5] produced
-
35.11 ppb 160.56 ppb [NO reacted =  24.73 ppbV 134.54 ppb 123.72 ppb
[NO] recreated [NO] fm new NO2
125.45 ppb 9.09 ppb
J
[NO] from [NO] from [NO] bal 4.573 NO cycles
new NO new NO,
26.02 ppb 9.09 ppb 0.33 ppb
114.03
[O3] v trans
48.05 ppb
[04] init [Oy] final
29.89 ppb 1 102.92 ppb
old O3 + NO [O3] h trans [O;] depo
0.00 ppb 83.637 ppb 8.77 ppb
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830.source.1km.box.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O3+h 3.671 OH cycles
19.15 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.728 [OH] recreated
31.82 ppb 116.79 ppb [VOC] reacted = 116.43 ppbV 84.98 ppb
aldehydes + h (NO -> NO,) / VOC=| 1.3984
12.67 ppb
| RO, + NO -> NO, + RO; r(dt) = 162.81 ppb I
+H20
old [Og] aloft — | 0; +NO ->NO, + 0, r(d) = 1.03 ppb | 9.57 ppb
1.03 ppb
NO, from Other Paths NO -> NO, [Oslp / [NO,Jh F 0.922
new [NO2] 0 ppb 164.41 ppb
11.22 ppb | 10.37 ppb
J, +org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.758 [NO2] + hv [O;] produced
-
40.41 ppb 166.97 ppb [NO reacted = 27.72 ppbV 135.20 ppb 124.83 ppb
[NO] recreated [NO] fm new NO2
126.56 ppb 8.64 ppb
J
[NO] from [NO] from [NO] bal 4.132 NO cycles
new NO new NO,
31.77 ppb 8.64 ppb -0.05 ppb
115.26
[O3] v trans
29.39 ppb
[04] init [Oy] final
29.53 ppb 1 112.42 ppb
old O3 + NO [O3] h trans [O;] depo
1.03 ppb 54.374 ppb 8.54 ppb
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Draft

8/30 source region

8/30 source region
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Draft

8/30 source region

8/30 source region
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Draft
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Draft
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Draft

fy07d.UT.cs04.0830.plume.1km

camx403.20000830.fy07d.UT.cs04.ipr

6.0

4.0

2.0

ppb or ppb/hr

OLE

0.0 +

-2.0 T

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
Hours, LDT

20

21

22

23

Conc_|

Tot_Emis Chem H_trans V_trans Cell_VChg

Depo

7.0

fy07d.cs04.830.plume.box.1km

camx403.20000830.fy07d.UT.cs04.ipr

6.0

5.0

4.0

3.0

2.0

ppb or ppb/hr

0.0

-1.0

-2.0

-3.0 +

OLE

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Hours, LDT

20

21

22

23

Conc_|

Tot_Emis Chem

H_trans V_trans

Cell_VChg

Depo

D-84



ppb or ppb/hr

ppb or ppb/hr

Draft

fy07d.UT.cs04.0830.plume.1km
camx403.20000830.fy07d.UT.cs04.ipr
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camx403.20000830.fy07d.UT.cs04.ipr
camx403.20000830.fy07d.UT.cs04.irr
830.plume.1km.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O3+ hN 3.326 OH cycles
23.88 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.699 [OH] recreated
38.59 ppb 128.36 ppb [VOC] reacted = 119.21 ppbV 89.77 ppb
aldehydes + h\ (NO -> NO,) / VOC=| 1.4995
14.72 ppb
| RO, +NO ->NO, + RO; (df) = 178.76 ppb |
+H20
old [O4] aloft —.| O3 +NO ->NO, + Oy r(dt)= 0.00 ppb | 11.94 ppb
0.00 ppb
NO, from Other Paths NO -> NO, [Oz]p / [NO,JhN= 0.918
new [NOZ2] 0 ppb 178.32 ppb
12.10 ppb | 13.09 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.829 [NO2] + hv [O5] produced
- 1
30.89 ppb 180.92 ppb [NO] reacted = 30.10 ppbV 160.22 ppb 147.12 ppb
[NO] recreated [NO] fm new NO2
150.04 ppb 10.18 ppb
J
[NQ] from [NO] from [NO] bal 5.858 NO cycles
new NO new NO,
20.71 ppb 10.18 ppb 0.22 ppb
135.19
[Og] v trans
66.57 ppb
[O4] init [Og] final
29.81 ppb ] 101.45 ppb
old O3 + NO [O5] htrans [O;] depo
0.00 ppb 134.29 ppb 1.41 ppb
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830.plume.1km.box.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O;+h 3.359 OH cycles
23.48 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.702 [OH] recreated
37.40 ppb 125.61 ppb [VOC] reacted = 120.32 ppbV 88.21 ppb
aldehydes + h (NO ->NO,)/VOC=| 1.426
13.92 ppb
| RO, + NO -> NO, + RO; r(dt) = 171.57 ppb |
+H20
old [O,] aloft —.l O3 +NO ->NO, + O,; r(dt)= 0.00 ppb | 11.74 ppb
0.00 ppb
NO, from Other Paths NO -> NO, [Os]p / [NOyJhT= 0.913
new [NO2] 0 ppb 171.75 ppb
8.60 ppb . 13.00 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.817 [NO2] + hv [O3] produced
[ S
31.86 ppb 174.39 ppb [NO] reacted = 30.38 ppbV 149.68 ppb 136.67 ppb
[NQ] recreated [NO] fm new NO2
142.54 ppb 7.14 ppb
J
[NO] from [NO] from [NO] bal 5.475 NO cycles
new NO new NO,
24.72 ppb 7.14 ppb -1.48 ppb
124.93
[O4] v trans
81.06 ppb
[Og] init [O4] final
3059 ppb | 1 108.54 ppb
old O3 + NO [O3] h trans [O;] depo
0.00 ppb 130.32 ppb 1.42 ppb
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Draft

8/30 plume region

8/30 plume region
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Draft

8/30 plume region

8/30 plume region
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Draft

Results for
fy07i.cs03 harCap.goesl
(4km resolution)

8/25 Deer Park (fy07i.cs03_harCap.4km.goes1)
8/28 Baytown (fy071.cs03 harCap.4km.goes1)
8/28 Chocolate Bayou (fy07i.cs03 harCap.4km.goes1)
8/30 Deer Park (fy07i.cs03 harCap.4km.goes1)
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August 25 - Future Year 2007 (fyo7i.cs03_harCap)
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c=03har Cap 823 source dkm
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cam 1403 2000082547 LUT.ce03_hancap jpr
cam 1403 20000825 LUT.ce 03 _hancap i

Draft

Radcal Cyded MO Cycles Ozone
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Draft

8/25 source region

8/25 source region

bhr

Sum of daymax|

© >
3 8
(qdd) g0 xew Area

%
&
g
)

°

s
E
>

7]

(qdd) g0 xew Area

Total Event Release (Ibs)

Total Event Release (Ibs)

8/25 source region

ission

magnitude in “Source region” of Deer Park, Aug. 25, 4km

ly Max Ozone to the Propene emi

ty of Dai

itivi

Sens

K
3
g
3
b
E
5
@

96

95.5

hour of

inning
1hr, bottom-left,

: Legend shows the begi

resolution (GOES1 Met)

fevent =

ion o
duration=2hr, top-right duration=3hr)

t (top-left, durat

€mission even

95

n T 0
i ® 3

(=]
(qdd) g0 xew Aireq

©

925

92

91.5

Total Event Release (Ibs)

D-97



Draft

spclethenemass|5000)

8/25 source region

6 Sum of daymax
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2 94.5
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el
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93
925

92

9 10 11 12 13 14 15
Beginning Hour of Emission

bhr

Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Source region” of Deer Park, Aug. 25, 4km resolution (GOES1 Met): All emissions are
5000 Ibs. Legend shows the number of hours of emission event
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Draft

[bhr[12]nhour[ 1]

8/25 source region

6 Sum of daymax

spc

—e—ethene
—#—propene

Daily Max O3 (ppb)
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e~ —

Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Source
region” of Deer Park, Aug. 25, 4km resolution (GOES1 Met): All emissions are between
12:00 to 13:00. Legend shows the number of hours of emission event
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Plume region” of Baytown, Aug. 28, 4km resolution (GOES1 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in

“Source region” of Chocolate Bayou, Aug. 28, 4km resolution (GOES1 Met): All
emissions are 5000 lbs. Legend shows the number of hours of emission event
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between 09:00 to 10:00. Legend shows the number of hours of emission event
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Source
region” of Deer Park, Aug. 30, 4km resolution (GOES1 Met): All emissions are between
15:00 to 16:00. Legend shows the number of hours of emission event
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Draft
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Plume region” of Deer Park, Aug. 30, 4km resolution (GOES1 Met): All emissions are
5000 Ibs. Legend shows the number of hours of emission event
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Draft
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13:00 to 14:00. Legend shows the number of hours of emission event
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Draft

Results for
fy07i.cs03 harCap.goesl
(1km resolution)

8/25 Deer Park (fy07i.cs03_harCap.1km.goes1)
8/28 Baytown (fy07i.cs03 harCap.lkm.goes1)
8/30 Deer Park (fy07i.cs03_harCap.1km.goes1)
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Draft

August 25 - Future Year 2007 (fyo7i.cs03 _harCap.1km goes1)
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ppb or ppbihr

ppb or ppblhr

Draft

cs03harCap.825.source.1km

camx403.20000825 fy07i.UT.cs03_harCap.1km.ipr
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Ppb or ppb/hr

ppb or ppb/hr

Draft

cs03harCap.825.source.1km

camx403.20000825./071.UT.cs03_harCap.1km.ipr
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ppb or ppblhr

ppb or ppbihr

Draft
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camx403.20000825.fy07i.UT.cs03_harCap.1km.ipr
camx403.20000825.fy07i.UT.cs03_harCap.1km.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

825.source.1km.cycles
03+h) 3.147 OH cycles
21.53 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.682 [OH] recreated
32.36 ppb 101.82 ppb [VOC] reacted =  93.14 ppbV 69.46 ppb
aldehydes +h) (NO -> NO,) / vOoc={ 1.5036
10.82 ppb
[ RO, +NO -> NO, + RO; r(dt)= 140.05 ppb |
+H20
old [O;] aloft ————| 0; +NO->NO, + O r(d)= 1.54ppb | 10.77 ppb
1.54 ppb l
NO, from Other Paths NO -> NO, [Oslp / INOZh) = 0.902
new [NO2] 0 ppb 141.73 ppb
9.54 ppb | 11.08 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.727 [NO2] + hv [O5] produced
39.35 ppb 144.05 ppb [NO] reacted =  25.06 ppbV 111.75 ppb 100.67 ppb
[NO] recreated [NO] km new NO2
104.70 ppb 7.05 ppb
[NO] from [NO] from [NO] bal 3.661 NO cycles
new NO new NO,
32.30 ppb 7.05 ppb 0.12 ppb
89.91
[O3] v trans
14.23 ppb
[O4] init [05] final
35.49 ppb 44.63 ppb
old 03 + NO [O3] h trans [O;] depo
1.54 ppb 96.032 ppb 4.04 ppb
Radical Cycle/ NO Cycle/ Ozone
825.source.box. 1km.cycles
O3 +h 3.334 OH cycles
22.75 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.7 [OH] recreated
33.75 ppb 112.51 ppb [VOC] reacted = 103.47 ppbV 78.77 ppb
aldehydes +h (NO ->NO,)/VOC=| 1.489
11.00 ppb
[ RO, +NO -> NO, + RO; r(dt)= 154.06 ppb |
+H20
old [O;] aloft —————| 0; +NO->NO, + O r(d)= 1.64 ppb | 11.37 ppb
1.64 ppb l
NO, from Other Paths NO -> NO, [Oslp / [NO,Jh 1= 0.911
new [NO2] 0 ppb 156.38 ppb
7.87 ppb | 11.62 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.765 [NO2] + hv [O5] produced
37.34 ppb 159.18 ppb [NO] reacted =  29.19 ppbV 127.97 ppb 116.35 ppb
[NO] recreated [NO] km new NO2
121.84 ppb 6.13 ppb
|
[NO] from [NO] from [NO] bal 4.263 NO cycles
new NO new NO,
31.21 ppb 6.13 ppb  -2.11 ppb
104.97
[O3] v trans
10.16 ppb
[05] init | [04] final
36.25 ppb 45.97 ppb
old 03 + NO [O3] h trans [O;] depo
1.64 ppb 106.16 ppb 4.16 ppb
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Draft
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Draft
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Draft

spclethenemass|5000)

8/25 Deer Park source region
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Source region” of Deer Park, Aug. 25, 1km resolution (GOES1 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/25 Deer Park source region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Source
region” of Deer Park, Aug. 25, 1km resolution (GOES1 Met): All emissions are between
11:00 to 12:00. Legend shows the number of hours of emission event
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Pppb or ppb/hr
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Draft
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Ppb or ppb/hr

ppb or ppb/hr

Draft

cs03harCap.825.plume.1km

camx403.20000825.707i.UT.cs03_harCap.1km.ipr
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Pppb or ppb/hr

Ppb or ppb/hr

Draft
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camx403.20000825.fy07i.UT.cs03_harCap.1km.ipr
camx403.20000825.fy07i.UT.cs03_harCap.1km.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

825.plume.1km.cycles
Oz+h 2.953 OH cycles
23.03 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.661 [OH] recreated
33.99 ppb 100.38 ppb [VOC] reacted = 91.35 ppbV 66.39 ppb
aldehydes +h ~ (NO -> NO,) / VOC=| 1.4657
10.96 ppb
RO, + NO -> NO, + RO; r(dt)=  133.9 ppb |
+H20
old [Og] aloft —| 03+NO ->NO; + 05, r(dt)= 565ppb | 11.51 ppb
5.65 ppb
NO, from Other Paths NO -> NO, [Osp / [NOh = 0.877
new [NO2] 0 ppb 139.65 ppb
13.16 ppb | 11.50 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.596 [NO2] + hv [O;] produced
57.42 ppb 142.12 ppb [NO] reacted =  26.40 ppbV 92.68 ppb 81.18 ppb
[NO] recreated [NO] km new NO2
84.70 ppb 7.98 ppb
|
[NO] from [NO] from [NO] bal 2.475 NO cycles
new NO new NO,
49.44 ppb 7.98 ppb 0.18 ppb
69.66
[O3] v trans
19.47 ppb
[O4] init [05] final
37.27 ppb ] 46.35 ppb
old 03 + NO [O3] h trans [O;] depo
5.65 ppb 77.524 ppb 3.70 ppb
Radical Cycle/ NO Cycle/ Ozone
825.plume.box. 1Tkm.cycles
O3 +h 3.18 OH cycles
23.34 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.686 [OH] recreated
34.44 ppb 109.52 ppb [VOC] reacted =  97.85 ppbV 75.08 ppb
aldehydes +h (NO -> NO,) / VOC=| 1.4739
11.11 ppb
[ RO, + NO -> NO, + RO; r(dt) = 144.23 ppb |
+H20
old [O;] aloft —————| 0; +NO->NO, + Oy r(d)= 3.97 ppb__ | 11.67 ppb
3.97 ppb l
NO, from Other Paths NO -> NO, [Os]p / [NOJhi = 0.887
new [NO2] 0 ppb 149.24 ppb
11.36 ppb | 11.96 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.637 [NO2] + hv [O5] produced
55.18 ppb 152.15 ppb [NO] reacted =  32.17 ppbV 104.35 ppb 92.39 ppb
[NO] recreated [NO] km new NO2
96.97 ppb 7.38 ppb
[NO] from [NO] from [NO] bal 2.757 NO cycles
new NO new NO,
47.80 ppb 7.38 ppb  -0.51 ppb
80.72
[O3] v trans
17.01 ppb
[O4] init [05] final
36.84 ppb 47.49 ppb
old 03 + NO [O3] h trans [O;] depo
3.97 ppb 85.461 ppb 3.69 ppb
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Draft

spc[ethene|mass[5000]
8/25 Deer Park plume region
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Plume region” of Deer Park, Aug. 25, 1km resolution (GOES1 Met): All emissions are
5000 Ibs. Legend shows the number of hours of emission event
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Draft

[bhr[12]nhour[ 1]
8/25 Deer Park plume region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Plume
region” of Deer Park, Aug. 25, 1km resolution (GOES1 Met): All emissions are between
12:00 to 13:00. Legend shows the number of hours of emission event
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Draft
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Pppb or ppb/hr

ppb or ppbihr

ppb or ppbihr

ppb or ppb/hr

100.0

Draft

cs03harCap.828.baytown.source.
camx403.20000828 fy07i.UT.cs03_harCap. 1km.ipr

-80.0
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Hours, LST
Conc_I Tot_Emis Chem ———H_trans ———V_trans
Cell_VChg Depo monitor 35 monitor 608
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ppb or ppb/hr

ppb or ppblhr
°
5

ppb or ppblhr

ppb or ppbihr

100.0

100.0

Draft

cs03harCap.828.baytown.source.1

camx403.20000828.y071.UT.cs03_harCap.1km.ipr
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ppb or ppblhr

ppb or ppblhr

Draft

cs03harCap.828.baytown.source.1k

camx403.20000828.fy07i.UT.cs03_harCap. 1km.ipr
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camx403.20000828.fy07i.UT.cs03_harCap.1km.ipr

Draft

Radical Cycle/ NO Cycle/ Ozone

camx403.20000828.fy07i.UT.cs03_harCap.1km.irr
828.baytown.source. 1km.cycles
Oz+he 2.799 OH cycles
17.13 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.643 [OH] recreated
21.23 ppb 59.43 ppb [VOC] reacted =  54.92 ppbV 38.20 ppb
aldehydes + he (NO ->NO,) / VOC=| 1.2589
4.10 ppb
[ RO, + NO -> NO, + RO; r(dt) = 69.148 ppb_ |
+H20
old [O;] aloft ————| 0; +NO ->NO, + Oy r(d)= 42.76 ppb__ | 8.57 ppb
42.76 ppb l
NO, from Other Paths NO ->NO, [Ozlp / [NO,lhe& 0.485
new [NO2] 0 ppb 111.9 ppb
20.43 ppb | 5.52 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.079 [NO2] + hv [O5] produced
104.64 ppb 113.61 ppb [NO,] reacted =  11.64 ppbV 10.61 ppb 5.08 ppb
[NO] recreated [NO] fm new NO2
8.97 ppb 1.64 ppb
|
[NO] from [NO] from [NO] bal 1.086 NO cycles
new NO new NO,
#it### ppb 1.64 ppb -0.01 ppb
-3.48
[Os] h trans [O3] v trans
7.75 ppb 45.51 ppb
[05] init ] [04] final
40.82 ppb ] 44.46 ppb
old 03 + NO [O5] depo
42.76 ppb 4.90 ppb
Radical Cycle/ NO Cycle/ Ozone
828.baytown.source. 1km.box.cycles
Oz+h 3.588 OH cycles
17.92 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.721 [OH] recreated
23.72 ppb 85.08 ppb [VOC] reacted = 74.57 ppbV 61.37 ppb
aldehydes +h ~ (NO ->NO,)/ VOC=| 1.404
5.80 ppb
[ RO, +NO -> NO, + RO; r(dt)= 104.69 ppb |
+H20
old [Og] aloft ——— | 03+NO >NO; + 05, r(dt)= 3453 ppb | 8.96 ppb
34.53 ppb
NO, from Other Paths NO ->NO, [Oslp / [NO,Jh & 0.823
new [NO2] 0 ppb 142.32 ppb
15.64 ppb | 7.81 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.267 [NO2] + hv [O;] produced
106.44 ppb 145.28 ppb [NO] reacted = 22.33 ppbV 43.11 ppb 35.29 ppb
[NO] recreated [NO] fm new NO2
38.84 ppb 4.27 ppb
|
[NO] from [NO] from [NO] bal 1.365 NO cycles
new NO new NO,
#it##H# ppb 4.27 ppb -3.37 ppb
26.33
[O3] v trans
44.25 ppb
[O4] init [05] final
41.35 ppb ] 44.80 ppb
old 03 + NO [O3] h trans [O;] depo
34.53 ppb 33.208 ppb 4.82 ppb
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Draft

spclethenemass|5000)

8/28 Baytown source region
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Source region” of Baytown, Aug. 28, 1km resolution (GOES1 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/28 Baytown source region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Source
region” of Baytown, Aug. 28, 1km resolution (GOES1 Met): All emissions are between
11:00 to 12:00. Legend shows the number of hours of emission event
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ppb or ppb/hr

Draft

cs03harCap.828.bayt.plume.1km

camx403.20000828 £y071.UT.cs03_harCap.1km.ipr

ppb or ppb/hr
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Draft
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ppb or ppbihr

Ppb or ppb/hr

Draft

cs03harCap.828.bayt.plume.1km
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Draft

Radical Cycle/ NO Cycle/ Ozone

camx403.20000828.fy07d.UT.cs04.ipr
camx403.20000828.fy07d.UT.cs04.irr
828.baytown.plume. 1km.cycles
O3 +hg 3.09 OH cycles
18.79 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.676 [OH] recreated
23.83 ppb 73.65 ppb [VOC] reacted =  67.62 ppbV 49.81 ppb
aldehydes + hg (NO -> NO,) / VOC=| 1.3499
5.04 ppb
[ RO, +NO -> NO, + RO; r(dt)= 91.288 ppb_ |
+H20
old [O;] aloft ————| 0; +NO->NO, + O r(d)= 2,96 ppb__ | 9.40 ppb
2.96 ppb l
NO, from Other Paths NO ->NO, [O4]p / INOZIhE & 0.854
new [NO2] 0 ppb 94.28 ppb
7.15 ppb | 9.45 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.621 [NO2] + hv [O5] produced
36.29 ppb 95.67 ppb [NO,] reacted =  11.35 ppbV 63.89 ppb 54.44 ppb
[NO] recreated [NO] fm new NO2
59.38 ppb 4.51 ppb
|
[NO] from [NO] from [NO] bal 2.636 NO cycles
new NO new NO,
31.78 ppb 4.51 ppb 0.01 ppb
45.04
[O3] v trans
36.13 ppb
[O5] init | [04] final
41.36 ppb 44.25 ppb
old 03 + NO [O3] h trans [O;] depo
2.96 ppb 74.275 ppb 5.36 ppb
Radical Cycle/ NO Cycle/ Ozone
828.baytown.plume. 1km.box.cycles
O3 +h 3.512 OH cycles
18.14 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.715 [OH] recreated
23.87 ppb 83.83 ppb [VOC] reacted =  75.59 ppbV 59.96 ppb
aldehydes + h (NO -> NO,) / VOC=| 1.3425
5.73 ppb
[ RO, + NO > NO, + RO; r(d)= 101.48 ppb |
+H20
old [O;] aloft —————| 0; +NO->NO, + O r(d)= 1.55ppb | 9.07 ppb
1.55 ppb l
NO, from Other Paths NO ->NO, [O3lp / [NOJh = 0.9
new [NO2] 0 ppb 105.82 ppb
10.43 ppb | 9.19 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.757 [NO2] + hv [O3] produced
26.22 ppb 108.02 ppb [NO,] reacted =  22.16 ppbV 89.86 ppb 80.67 ppb
[NO] recreated [NO] fm new NO2
81.80 ppb 8.06 ppb
[NO] from [NO] from [NO] bal 4.12 NO cycles
new NO new NO,
18.16 ppb 8.06 ppb  16.31 ppb
71.60
[O3] v trans
47.99 ppb
[05] init | [04] final
43.95 ppb 44.54 ppb
old 03 + NO [O] h trans [O;] depo
1.55 ppb 114.29 ppb 5.88 ppb
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Draft
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8/28 Baytown plume region

8/28 Baytown plume region
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Draft

spc[ethene|mass[5000]
8/28 Baytown plume region

68 o

Daily Max O3 (ppb)

Beginning Hour of Emission

bhr

nhour

——1
—.—2

Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Plume region” of Baytown, Aug. 28, 1km resolution (GOES1 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/28 Baytown plume region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Plume
region” of Baytown, Aug. 28, 1km resolution (GOES1 Met): All emissions are between
12:00 to 13:00. Legend shows the number of hours of emission event
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Draft

August 30 - Future Year 2007 (fyo7i.cs03_harCap.1km goes1)

U .
___Rice Farm Rd

& lapome
Municipal
Altport

AP

ardin
| Ma® . -
(o]

8_30_00 Process Analysis Box outlined in black. Black Dots represent lower left hand corner of 1 km grid cells
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ppb or ppbihr

ppb or ppb/hr

Draft

cs03harCap.830.source.1km

camx403.20000830.7y07i.UT.cs03_harCap.1km.ipr

H
2 201 —
[
5
a 40+
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-10.0 +
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-14.0 1
-16.0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LST
——Conc_| Tot_Emis Chem ———H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
cs03harCap.830.source.box.1Tkm
camx403.20000830.fy07i.UT.cs03_harCap.1km.ipr
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= Conc_| Tot_Emis Chem ———H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
cs03harCap.830.source.1km
camx403.20000830.fy07i.UT.cs03_harCap.1km.ipr
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Hours, LDT
Conc_| Tot_Emis Chem —H_trans V_trans
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ppb or ppb/hr

Draft

cs03harCap.830.source.1km

camx403.20000830./y071.UT.cs03_harCap.1km.ipr
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ppb or ppblhr

ppb or ppbihr

Draft

cs03harCap.830.source.1km
camx403.20000830.fy07i.UT.cs03_harCap. 1km.ipr
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2
g
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Hours, LDT
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camx403.20000830.fy07i.UT.cs03_harCap. 1km.ipr.
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camx403.20000830.fy07i.UT.cs03_harCap.1km.ipr
camx403.20000830.fy07i.UT.cs03_harCap. 1km.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

830.source. 1Tkm.cycles
O3+h 3.447 OH cycles
18.72 ppb
Propagation and Termination
new [OH] [OH] reacted Poy= 0.71 [OH] recreated
30.05 ppb 103.57 ppb [VOC] reacted =  97.40 ppbV 73.52 ppb
aldehydes + h (NO ->NO,)/ VOC=| 1.5022
11.33 ppb
| RO, +NO->NO, +RO; r(d)= 146.3 ppb |
+H20
old [O3] aloft s | 03+ NO->NO, +Oy; r(d)= 0.00 ppb__| 9.36 ppb
0.00 ppb l
NO, from Other Paths NO -> NO, [Os]p / [NOLJh = 0.914
new [NO2] 0 ppb 145.93 ppb
10.97 ppb | 10.36 ppb
1 +org/HO2
Propagation and Termination
new [NOJ [NO] reacted Pno = 0.764 [NO2] + hv [O5] produced
35.01 ppb 148.26 ppb [NO,] reacted = 24.89 ppbV 121.76 ppb 111.40 ppb
[NO] recreated [NO] fm new NO2
113.25 ppb 8.52 ppb
|
[NO] from [NO] from [NO] bal 4.235 NO cycles
new NO new NO,
26.49 ppb 8.52 ppb 0.33 ppb
102.04
[Os] v trans
45.77 ppb
[O4] init [O] final
30.28 ppb 98.48 ppb
old 03 + NO [O5] h trans [O3] depo
0.00 ppb  75.458 ppb 8.36 ppb
Radical Cycle/ NO Cycle/ Ozone
830.source. 1km.box.cycles
O3 + hH 3.594 OH cycles
18.50 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.722 [OH] recreated
29.93 ppb 107.55 ppb [VOC] reacted = 103.16 ppbV 77.62 ppb
aldehydes + hH (NO ->NO,) / VOC=| 1.4396
11.43 ppb
RO, +NO -> NO, + RO; r(dt)= 148.51 ppb |
+H20
old [O;] aloft —————| 0; +NO->NO, + O r(d)= 1.72ppb | 9.25 ppb
1.72 ppb l
NO, from Other Paths NO ->NO, [Ozlp / [NO,]hH= 0.916
new [NO2] 0 ppb 150.89 ppb
10.27 ppb | 10.13 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Py = 0.74 [NO2] + hv [O5] produced
39.92 ppb 153.46 ppb [NO,] reacted =  27.78 ppbV 121.27 ppb 111.14 ppb
[NO] recreated [NO] fm new NO2
113.54 ppb 7.73 ppb
|
[NO] from [NO] from [NO] bal 3.844 NO cycles
new NO new NO,
32.19 ppb 7.73 ppb 0.28 ppb
101.89
[O3] v trans
29.80 ppb
[O5] init | [04] final
29.87 ppb 107.12 ppb
old 03 + NO [03] h trans [O5] depo
1.72 ppb  49.669 ppb 8.39 ppb

D-198



Draft
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8/30 Deer Park source region

8/30 Deer Park source region
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Draft

8/30 Deer Park source region

8/30 Deer Park source region
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Draft

spclethenemass|5000)

8/30 Deer Park source region
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Source region” of Deer Park, Aug. 30, 1km resolution (GOES1 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/30 Deer Park source region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Source
region” of Deer Park, Aug. 30, lkm resolution (GOES1 Met): All emissions are between
15:00 to 16:00. Legend shows the number of hours of emission event
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Draft

cs03harCap.830.plume.1km

camx403.20000830.fy07i.UT.cs03_harCap. 1km.ipr
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ppb or ppbihr

ppb or ppb/hr

Draft

cs03harCap.830.plume.1km

camx403.20000830./y071.UT.cs03_harCap.1km.ipr
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ppb or ppblhr

ppb or ppblhr

Draft

cs03harCap.830.plume.1km

camx403.20000830.y07i.UT.cs03_harCap. 1km.ipr
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camx403.20000830.fy07i.UT.cs03_harCap. 1km.ipr

Draft

Radical Cycle/ NO Cycle/ Ozone

camx403.20000830.fy07i.UT.cs03_harCap. 1km.ir
830.plume.1km.cycles
O3+h 3.279 OH cycles
22.51 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.695 [OH] recreated
35.67 ppb 116.96 ppb [VOC] reacted = 106.07 ppbV 81.29 ppb
aldehydes + h (NO -> NO,)/ VOC=| 1.5365
13.16 ppb
[ RO, + NO -> NO, + RO; r(di)= 162.98 ppb |
+H20
old [O3] aloft s | 05 +NO ->NO, + Oy r(df)=_ 0.00 ppb__| 11.25 ppb
0.00 ppb l
NO, from Other Paths NO ->NO, [Os]p / [NOJh = 0.916
new [NO2] 0 ppb 162.77 ppb
12.31 ppb | 12.26 ppb
l +org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.815 [NO2] + hv [O5] produced
30.65 ppb 165.40 ppb [NO,] reacted =  29.49 ppbV 144.94 ppb 132.68 ppb
[NO] recreated [NOJ ;m new NO2
134.75 ppb 10.19 ppb
J
[NO] from [NO] from [NO] bal 5.396 NO cycles
new NO new NO,
20.46 ppb  10.19 ppb 0.25 ppb
121.43
[O3] v trans
66.70 ppb
[O3] init | [05] final
30.32 ppb ! ! 98.78 ppb
old 03 + NO [O;] h trans [O5] depo
0.00 ppb  124.32 ppb 1.34 ppb
Radical Cycle/ NO Cycle/ Ozone
830.plume. 1km.box.cycles
O3 +h8 3.284 OH cycles
22.23 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.695 [OH] recreated
34.66 ppb 113.82 ppb [VOC] reacted = 106.96 ppbV 79.16 ppb
aldehydes + hg8 (NO ->NO,) / VOC=| 1.4503
12.43 ppb
I RO, + NO->NO, +RO; r(d)= 155.13 ppb |
+H20
old [O3] aloft —————| 05+ NO->NO, +Oy; r(d)= 0.00 ppb__ | 11.12 ppb
0.00 ppb l
NO, from Other Paths NO -> NO, [Oslp / [NO,Jh8 F 0.909
new [NO2] 0 ppb 155.51 ppb
8.40 ppb | 12.22 ppb
+org/HO2
Propagation and Termination
new [NOJ [NO] reacted Pno = 0.803 [NO2] + hv [O5] produced
31.21 ppb 158.15 ppb [NO,] reacted = 29.59 ppbV 133.79 ppb 12157 ppb
[NO] recreated [NO] ;m new NO2
126.94 ppb 6.85 ppb
[NO] from [NO] from [NO] bal 5.067 NO cycles
new NO new NO,
24.36 ppb 6.85ppb  -0.68 ppb
110.46
[Os] v trans
79.03 ppb
[O4] init | [04] final
30.88 ppb 105.20 ppb
old 03 + NO [Og] h trans [0;] depo
0.00 ppb 117.58 ppb 1.34 ppb
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Draft

8/30 Deer Park plume region

8/30 Deer Park plume region
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Draft

spc[ethene|mass[5000]
8/30 Deer Park plume region
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Plume region” of Deer Park, Aug. 30, 1km resolution (GOES1 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/30 Deer Park plume region

Sum of daymax|
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Plume
region” of Deer Park, Aug. 30, lkm resolution (GOES1 Met): All emissions are between
14:00 to 15:00. Legend shows the number of hours of emission event
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Draft

Results for
fy07i.cs03 harCap.goes2
(4km resolution)

8/25 Deer Park (fy07i.cs03_harCap.4km.goes?2)
8/30 Deer Park (fy07i.cs03 harCap.4km.goes?2)
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Draft

August 25 - Future Year 2007 (fyo7i.cs03_harCap.4km.goes2)
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Draft

03harCap.825.source.4k.goes2

camx403.20000825.7y07i.UT.cs03_harCap.4km.ipr
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Draft

03harCap.825.source.4k.goes2
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ppb or ppbihr

ppb or ppblhr

Draft
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camx403.20000825.fy07i.UT.cs03_harCap.4km.ipr
camx403.20000825.fy07i.UT.cs03_harCap.4km.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

825.source.4km.goes2.cycles,
O3 +hn 3.17 OH cycles
20.93 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.685 [OH] recreated
29.19 ppb 92.53 ppb [VOC] reacted =  78.48 ppbV 63.34 ppb
aldehydes + hn (NO ->NO,) / VOC=| 1.5635
8.26 ppb
[ RO, +NO->NO, +RO; r(d)=  122.7 ppb_|
+H20
old [Og] aloft ————| 05+ NO->NO, + 0y r(d)= 2.09 ppb__| 10.46 ppb
2.09 ppb l
NO, from Other Paths NO -> NO, [Oslp/ [NO,Jhn® 0.892
new [NO2] 0 ppb 124.96 ppb
10.29 ppb | 10.60 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.702 [NO2] + hv [O3] produced
37.80 ppb 126.95 ppb [NO| reacted = 21.47 ppbV 96.49 ppb 85.90 ppb
[NO] recreated [NOJ ;m new NO2
89.15 ppb 7.34 ppb
|
[NO] from [NO] from [NO] bal 3.359 NO cycles
new NO new NO,
30.46 ppb 7.34ppb  0.07 ppb
75.43
[O3] v trans
14.68 ppb
[Og] init [04] final
34.68 ppb 44.66 ppb
old O3 + NO [Os] h trans [O5] depo
2.09 ppb 80.844 ppb 3.68 ppb
Radical Cycle/ NO Cycle/ Ozone
825.source.4km.goes2 .box.cycles
O3 +h 3.329 OH cycles
22.21 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.7 [OH] recreated
30.88 ppb 102.80 ppb [VOC] reacted =  85.81 ppbV 71.92 ppb
aldehydes + h (NO ->NO,)/ VOC=| 1.5754
8.67 ppb
[ RO, + NO-> NO, + RO; r(d)= 13519 ppb_ |
+H20
old O3] aloft ————| 05+ NO->NO, + 0y r(d)= 1.98 ppb__ | 11.11 ppb
1.98 ppb l
NO, from Other Paths NO -> NO, [Oz]p / [NO,Jh = 0.901
new [NO2] 0 ppb 137.91 ppb
9.19 ppb | 11.21 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.74 [NO2] + hv [O3] produced
36.43 ppb 140.22 ppb [NO reacted = 24.95 ppbV 110.71 ppb 99.50 ppb
[NO] recreated [NOJ ;m new NO2
103.79 ppb 6.91 ppb
|
[NO] from [NO] from [NO] bal 3.849 NO cycles
new NO new NO,
29.51 ppb 6.91ppb  0.74 ppb
88.39
[O3] v trans
10.04 ppb
[Og] init [04] final
35.53 ppb 46.15 ppb
old O3 + NO [Os] h trans [O5] depo
1.98 ppb 88.573 ppb 3.84 ppb
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Draft
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Draft

8/25 Deer Park source region

8/25 Deer Park source region
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Draft

spclethenemass|5000)

8/25 Deer Park source region

2 Sum of daymax

Daily Max O3 (ppb)
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Beginning Hour of Emission

bhr

15

nhour

——1
—.—2

Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Source region” of Deer Park, Aug. 25, 4km resolution (GOES2 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/25 Deer Park source region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Source
region” of Deer Park, Aug. 25, 4km resolution (GOES2 Met): All emissions are between
11:00 to 12:00. Legend shows the number of hours of emission event
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Draft

03harCap.825.plume.4k.goes2

camx403.20000825 y07i.UT.cs03_harCap.4km.ipr

ppb or ppbihr
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ppb or ppbihr

Draft
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Draft

03harCap.825.plume.4k.goes2

camx403.20000825.y07i.UT cs03_harCap.4km.ipr
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camx403.20000825.fy07i.UT.cs03_harCap.4km.ipr
camx403.20000825.fy07i.UT.cs03_harCap.4km.irr
825.plume.4km.goes2.cycles

Draft

Radical Cycle/ NO Cycle/ Ozone

O3 +hz 3.07 OH cycles
22.78 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.674 [OH] recreated
32.08 ppb 98.47 ppb [VOC] reacted =  88.00 ppbV 66.39 ppb
aldehydes + h= (NO ->NO,)/ VOC=| 1.4766
9.30 ppb
[ RO, + NO-> NO, + RO; r(di)= 129.94 ppb |
+H20
old [Og] aloft ————| 05+ NO->NO, + 0y r(d)= 3.15ppb | 11.39 ppb
3.15 ppb l
NO, from Other Paths NO -> NO, [O;]p / [NO,Jh=.= 0.882
new [NO2] 0 ppb 133.21 ppb
11.29 ppb | 11.27 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.642 [NO2] + hv [O3] produced
48.53 ppb 135.50 ppb [NO reacted = 24.16 ppbV 94.35 ppb 83.07 ppb
[NO] recreated [NOJ ;m new NO2
86.97 ppb 7.37 ppb
|
[NO] from [NO] from [NO] bal 2.792 NO cycles
new NO new NO,
41.16 ppb 7.37ppb  0.08 ppb
71.69
[O3] v trans
16.83 ppb
[04] init ]
37.15 ppb
old O3 + NO [Os] h trans [O5] depo
3.15 ppb 78.191 ppb 3.58 ppb
Radical Cycle/ NO Cycle/ Ozone
825.plume.4km.goes2 .box.cycles
03 +h) 3.255 OH cycles
23.31 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.693 [OH] recreated
33.44 ppb 108.85 ppb [VOC] reacted = 95.99 ppbV 75.42 ppb
aldehydes + h) (NO ->NO,) / vOC=| 1.4857
10.13 ppb
[ RO, +NO->NO, + RO; r(d)=  142.6 ppb_ |
+H20
old O3] aloft ————| 05+ NO->NO, + Oy r(d)= 3.38 ppb__ | 11.66 ppb
3.38 ppb l
NO, from Other Paths NO -> NO, [Os]p / [NO,Jh) = 0.891
new [NO2] 0 ppb 147 ppb
9.95 ppb | 11.86 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.668 [NO2] + hv [O3] produced
49.66 ppb 149.79 ppb [NO reacted = 30.41 ppbV 106.90 ppb 95.04 ppb
[NO] recreated [NOJ ;m new NO2
100.12 ppb 6.78 ppb
[NO] from [NO] from [NO] bal 3.016 NO cycles
new NO new NO,
42.89 ppb 6.78 ppb  0.29 ppb
83.39
[O3] v trans
15.16 ppb
[Og] init
37.45 ppb
old O3 + NO [Os] h trans [O5] depo
3.38 ppb 87.772 ppb 3.64 ppb
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47.39 ppb

[O;] final
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Draft

spc[ethene|mass[5000]
8/25 Deer Park plume region

" Sum of daymax
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Daily Max O3 (ppb)
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nhour

——1
—.—2

Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Plume region” of Deer Park, Aug. 25, 4km resolution (GOES2 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

[nhour[1]bhr[12)

8/25 Deer Park plume region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Plume
region” of Deer Park, Aug. 25, 4km resolution (GOES2 Met): All emissions are between
12:00 to 13:00. Legend shows the number of hours of emission event
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Draft

August 30 - Future Year 2007 (fyo7i.cs03_harCap.4km.goes2)
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ppb or ppbihr

ppb or ppbihr

Draft

03harCap.830.source.4k.goes2

camx403.20000830.fy07i.UT.cs03_harCap.4km.ipr

eprow
sosoob

20

oo b
sobs

100
2.0
140
16.0
18.0
200
220

0 1 2 3 4 5 6 7 8 9 10 41 12 1
Hours, LST

3 14 15 16 17 18 19 20 21 22 23

——cConc_| Tot_Emis

Cell_VChg Depo monitor 35 monitor 608

Chem ———H_trans V_trans

03harCap.830.source.4k.goes2.box
camx403.20000830.fy07i.UT.cs03_harCap.4km.ipr
26.0

220 - NO

ppb or ppbihr
~

0o 1 2 3 4 5 6 7 8 9 10 i1

1213 14 15 16 17 18 19 20 21 22
Hours, £ST

Conc_I Tot_Emis Chem H_trans V_trans

Cell_VChg Depo monitor 35 monitor 608

03harCap.830.source.4k.goes2

camx403.20000830.7y07i.UT.cs03_harCap.4km.ipr

-5.0
-10.0
-15.0
-20.0
-25.0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT
Conc_| Tot_Emis Chem ——H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608
03harCap.830.source.4k.goes2.box
camx403.20000830.fy07i.UT.cs03_harCap 4km.ipr
35.0
25.0
15.0 +
2 50t
5
2
g
5.0 +
-15.0 +
-25.0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hours, LDT
Conc_| Tot_Emis Chem ———H_trans V_trans
Cell_VChg Depo monitor 35 monitor 608

D-230



Draft

03harCap.830.source.4k.goes2

cam>403.20000830./071.UT.cs03_harCap.4km.ipr
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ppb or ppblhr

Pppb or ppbihr

Draft

03harCap.830.source.4k.goes2
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camx403.20000830.fy07i.UT.cs03_harCap.4km.ipr
camx403.20000830.fy07i.UT.cs03_harCap.4km.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

830.source.4km.goes2.cycles
O3 +h 3.499 OH cycles
18.96 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.714 [OH] recreated
29.62 ppb 103.65 ppb [VOC] reacted =  92.14 ppbV 74.03 ppb
aldehydes + h (NO -> NO,) / VOC=| 1.5789
10.66 ppb
[ RO, +NO -> NO, + RO; r(dt)= 14548 ppb |
+H20
old [O;] aloft ————| 0; +NO->NO, + O r(d)= 3.98ppb | 9.48 ppb
3.98 ppb l
NO, from Other Paths NO ->NO, [Oslp / [NO,Jhi 1= 0.911
new [NO2] 0 ppb 149.16 ppb
15.85 ppb | 9.80 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.654 . [NO2] + hv [O4] produced
52.48 ppb 151.61 ppb [NO,] reacted =  24.06 ppbV 109.66 ppb 99.86 ppb
[NOQ] recreated [NO] fm new NO2
99.12 ppb 10.54 ppb
[NO] from [NO] from [NO] bal 2.889 NO cycles
new NO new NO,
4195ppb  10.54 ppb 0.23 ppb
f 90.38
[O3] v trans
32.93 ppb
[04] init | (O3] final
29.25 ppb 103.41 ppb
old 03 + NO [O3] h trans [O;] depo
3.98 ppb 41.839 ppb 6.90 ppb
Radical Cycle/ NO Cycle/ Ozone
830.source.4km.goes2 box.cycles
O3 + hIT 3.624 OH cycles
19.36 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.724 [OH] recreated
30.53 ppb 110.67 ppb [VOC] reacted = 100.05 ppbV 80.13 ppb
aldehydes + h1] (NO ->NO,)/ VOC=| 1.523
11.17 ppb
[ RO, +NO -> NO, + RO; r(dt)= 152.38 ppb_ |
+H20
old [O;] aloft —————| 0; +NO->NO, + Oy r(d)= 555ppb | 9.68 ppb
5.55 ppb l
NO, from Other Paths NO ->NO, [Ozlp / [NO,JhI= 0.915
new [NO2] 0 ppb 158.56 ppb
16.09 ppb | 9.95 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Py = 0.65 [NO2] + hv [O5] produced
56.54 ppb 161.36 ppb [NO,] reacted =  27.86 ppbV 115.45 ppb 105.50 ppb
[NOQ] recreated [NO] fm new NO2
104.82 ppb 10.63 ppb
|
[NO] from [NO] from [NO] bal 2.854 NO cycles
new NO new NO,
4591 ppb  10.63 ppb  -1.49 ppb
f 95.82
[O3] v trans
26.16 ppb
[04] init | (O3] final
28.70 ppb 105.62 ppb
old 03 + NO [O3] h trans [O;] depo
5.55 ppb 36.28 ppb 6.85 ppb
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Draft
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Draft

8/30 Deer Park source region

8/30 Deer Park source region
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Draft

[mass[5000]spoethene]

8/30 Deer Park source region
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Source region” of Deer Park, Aug. 30, 4km resolution (GOES2 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/30 Deer Park source region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Source
region” of Deer Park, Aug. 30, 4km resolution (GOES2 Met): All emissions are between
15:00 to 16:00. Legend shows the number of hours of emission event
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Draft

03harCap.830.plume.4k.goes2

camx403.20000830.fy07i.UT.cs03_harCap.4km.ipr
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Draft

03harCap.830.plume.4k.goes2

cam>403.20000830./071.UT.cs03_harCap.4km.ipr
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6.0

Draft
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camx403.20000830.fy07i.UT.cs03_harCap.4km.ipr
camx403.20000830.fy07i.UT.cs03_harCap.4km.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

830.plume.4km.goes2.cycles
O3 +h 3.336 OH cycles
22.94 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.7 [OH] recreated
35.16 ppb 117.31 ppb [VOC] reacted = 100.73 ppbV 82.15 ppb
aldehydes + h (NO ->NO,) / VOC=| 1.6198
12.23 ppb
RO, +NO -> NO, + RO; r(dt)= 163.16 ppb_ |
+H20
old [O;] aloft ————| 0; +NO ->NO, + O r(d)= 0.00 ppb__ | 11.47 ppb
0.00 ppb l
NO, from Other Paths NO ->NO, [Ozlp / [NO,Jh = 0.909
new [NO2] 0 ppb 162.87 ppb
10.14 ppb | 12.57 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.785 [NO2] + hv [O5] produced
35.55 ppb 165.54 ppb [NO,] reacted =  29.66 ppbV 138.09 ppb 125.52 ppb
[NO] recreated [NO] fm new NO2
130.00 ppb 8.10 ppb
[NO] from [NO] from [NO] bal 4.657 NO cycles
new NO new NO,
27.45 ppb 8.10 ppb 0.14 ppb
114.05
[O3] v trans
215.17 ppb
[05] init | [04] final
31.19 ppb 91.65 ppb
old 03 + NO [03] h trans [05] depo
0.00 ppb  271.48 ppb 2.72 ppb
Radical Cycle/ NO Cycle/ Ozone
830.plume.4km.goes2.box.cycles
O3 +h 3.39 OH cycles
22.61 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.705 i [OH] recreated
34.79 ppb 117.93 ppb [VOC] reacted = 102.33 ppbV 83.14 ppb
aldehydes + h (NO ->NO,) / VOC=| 1.5856
12.18 ppb
[ RO, +NO -> NO, +RO; r(dl)= 162.25 ppb |
+H20
old [O3] aloft s | 0; +NO ->NO, + Oy r(d)=_ 0.00 ppb__| 11.30 ppb
0.00 ppb l
NO, from Other Paths NO -> NO, [Oslp / [NO,Jh & 0.906
new [NO2] 0 ppb 162.61 ppb
8.99 ppb | 12.58 ppb
l +org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.771 i [NO2] + hv [O3] produced
37.88 ppb 165.41 ppb [NO,] reacted =  31.93 ppbV 134.57 ppb 122.00 ppb
[NO] recreated [NO] fm new NO2
127.52 ppb 7.05 ppb
|
[NO] from [NO] from [NO] bal 4.366 NO cycles
new NO new NO,
30.83 ppb 7.05 ppb 0.20 ppb
110.69
[O3] v trans
206.55 ppb
[03] init [O4] fine
32.10 ppb ] 99.74 pp
old 03 + NO [O5] h trans [O3] depo
0.00 ppb 252.701 ppb 2.78 ppb
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8/30 Deer Park plume region

8/30 Deer Park plume region
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Draft

8/30 Deer Park plume region

8/30 Deer Park plume region
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Draft

[mass[5000]spclethene]
8/30 Deer Park plume region
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Draft

Results for
fy07i.cs03 harCap.goes2
(1km resolution)

8/25 Deer Park (fy07i.cs03_harCap.1km.goes?2)
8/30 Deer Park (fy07i.cs03 harCap.1km.goes2)
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Draft

03harCap.1k.825.source.goes2

camx403.20000825.£y071.UT.cs03_harCap.1km.goes2.ipr
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Ppb or ppb/hr

ppb or ppb/hr

Draft

03harCap.1k.825.source.goes2

cam»403.20000825.%071.UT.cs03_harCap.Tkm.goes2.ipr
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ppb or ppblhr

ppb or ppbihr

Draft
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camx403.20000825.fy07i.UT.cs03_harCap.1km.goes2.ipr
camx403.20000825.fy07i.UT.cs03_harCap.1km.goes2.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

825.source.1km.goes2.cycles
Oz+he 3.158 OH cycles
21.06 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.683 [OH] recreated
31.51 ppb 99.51 ppb [VOC] reacted =  90.56 ppbV 68.00 ppb
aldehydes +he (NO -> NO,) / VOC=| 1.5076
10.45 ppb
[ RO, +NO -> NO, + RO; r(dt)= 136.53 ppb |
+H20
old [O;] aloft ————| 0; +NO->NO, + O r(d)= 1.57 ppb__ | 10.53 ppb
1.57 ppb l
NO, from Other Paths NO -> NO, [Ozlp / [NO,Jhe= 0.902
new [NO2] 0 ppb 138.24 ppb
9.54 ppb | 10.79 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.726 [NO2] + hv [O5] produced
38.45 ppb 140.49 ppb [NO] reacted =  24.34 ppbV 109.08 ppb 98.29 ppb
[NO] recreated [NO] km new NO2
102.04 ppb 7.04 ppb
|
[NO] from [NO] from [NO] bal 3.653 NO cycles
new NO new NO,
31.41 ppb 7.04 ppb 0.11 ppb
87.76
[O3] v trans
13.81 ppb
[O4] init [05] final
35.11 ppb 44.45 ppb
old 03 + NO [O3] h trans [O;] depo
1.57 ppb 93.225 ppb 3.91 ppb
Radical Cycle/ NO Cycle/ Ozone
825.source. 1km.goes2.box.cycles
O3+ hrn 3.362 OH cycles
22.33 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.703 [OH] recreated
33.11 ppb 111.31 ppb [VOC] reacted = 101.82 ppbV 78.20 ppb
aldehydes + hr (NO ->NO,)/VOC=| 1.498
10.78 ppb
[ RO, +NO -> NO, + RO; r(dt)= 152.53 ppb |
+H20
old [O;] aloft —————| 0; +NO->NO, + O r(d)= 1.65ppb | 11.16 ppb
1.65 ppb l
NO, from Other Paths NO -> NO, [Oslp / [NOoJhni= 0.912
new [NO2] 0 ppb 154.87 ppb
7.81 ppb | 11.39 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.765 [NO2] + hv [O5] produced
37.07 ppb 157.63 ppb [NO] reacted =  28.74 ppbV 126.64 ppb 115.25 ppb
[NO] recreated [NO] km new NO2
120.56 ppb 6.08 ppb
|
[NO] from [NO] from [NO] bal 4.253 NO cycles
new NO new NO,
30.99 ppb 6.08 ppb  -0.78 ppb
104.09
[O3] v trans
10.11 ppb
[05] init | [04] final
35.98 ppb 45.70 ppb
old 03 + NO [O3] h trans [O;] depo
1.65 ppb 105.45 ppb 4.04 ppb
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Draft
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Draft
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Draft

spclethenemass|5000)

8/25 Deer Park source region
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Source region” of Deer Park, Aug. 25, 1km resolution (GOES2 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/25 Deer Park source region
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Draft
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cam403.20000825.y07i.UT cs03_harCap. 1km.goes2.ipr
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camx403.20000825.fy07i.UT.cs03_harCap.1km.goes2.ipr
camx403.20000825.fy07i.UT.cs03_harCap.1km.goes2.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

825.plume.1km.goes2.cycles
O3 +h 2.955 OH cycles
22.64 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.662 [OH] recreated
33.38 ppb 98.64 ppb [VOC] reacted =  89.52 ppbV 65.26 ppb
aldehydes +h (NO ->NO,) / VOC=| 1.4675
10.74 ppb
[ RO, + NO > NO, + RO; r(d)= 131.37 ppb |
+H20
old [O;] aloft ————| 0; +NO->NO, + O r(d)= 530 ppb | 11.32 ppb
5.30 ppb l
NO, from Other Paths NO -> NO, [Ozlp / [NO,Jhi 1= 0.877
new [NO2] 0 ppb 136.77 ppb
13.29 ppb | 11.20 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.592 [NO2] + hv [O5] produced
56.81 ppb 139.17 ppb [NO,] reacted =  25.86 ppbV 90.37 ppb 79.17 ppb
[NO] recreated [NO] km new NO2
82.37 ppb 8.00 ppb
|
[NO] from [NO] from [NO] bal 2.45 NO cycles
new NO new NO,
48.80 ppb 8.00 ppb 0.18 ppb
67.85
[O3] v trans
18.93 ppb
[O5] init |
36.98 ppb
old 03 + NO [O3] h trans [O;] depo
5.30 ppb 75.47 ppb 3.54 ppb
Radical Cycle/ NO Cycle/ Ozone
825.plume. 1km.goes2 .box.cycles
O3+h 3.196 OH cycles
23.00 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.687 [OH] recreated
33.98 ppb 108.60 ppb [VOC] reacted =  96.51 ppbV 74.62 ppb
aldehydes + h (NO ->NO,) /VOC=| 1.4819
10.98 ppb
| RO, + NO -> NO, + RO; r(dt) = 143.02 ppb |
+H20
old O3] aloft ————| 05+ NO->NO, + 0y r(d)= 3.9 ppb | 11.50 ppb
3.99 ppb l
NO, from Other Paths NO -> NO, [O;]p / [NO,Jh /= 0.888
new [NO2] 0 ppb 148.09 ppb
101.27 ppb | 11.76 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.407 [NO2] + hv [O3] produced
89.57 ppb 150.97 ppb [NO] reacted = 31.91 ppbV 103.38 ppb 91.62 ppb
[NO] recreated [NOJ ;m new NO2
61.40 ppb 41.98 ppb
|
[NO] from [NO] from [NO] bal 1.685 NO cycles
new NO new NO,
4758 ppb 4198 ppb  -1.24 ppb
f 80.1
[O3] v trans
17.10 ppb
[Og] init
36.66 ppb
old O3 + NO [Os] h trans [O5] depo
3.99 ppb 87.285 ppb 3.61 ppb
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Draft
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Draft
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8/25 Deer Park plume region

8/25 Deer Park plume region

Sum of daymax|

%
8
E
5
)

o

S
E
5

(7]

bhr
——9

0

©
=3

3

(=]
(qdd) g0 xew Area

o
>

0

=23
(qdd)

3 8
) €0 xew Airea

>

920

89

Total Event Emission (Ibs)

Total Event Emission (Ibs)

[spepropenelnhourf2]

8/25 Deer Park plume region

X
]
E
3|
)
°
k)
13
5
7]

ission

magnitude in “Plume region” of Deer Park, Aug. 25, 1km

ly Max Ozone to the Propene emi

ty of Dai

itivi

Sens

hour of

inning
1hr, bottom-left,

Legend shows the begi

resolution (GOES2 Met)

fevent =

ion o
duration=2hr, top-right duration=3hr)

t (top-left, durat

€mission even

0

=23
(qdd,

3 8
) €0 xeW

o

o
Aiea

>

o
>

@
o

Total Event Emission (Ibs)

D-261



Draft

spc[ethene|mass[5000]
8/25 Deer Park plume region

, Sum of daymax

©
o

nhour

94
——1

—.—2

Daily Max O3 (ppb)
©
@

©
N

91

90

9 10 11 12 13 14 15
Beginning Hour of Emission

bhr

Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Plume region” of Deer Park, Aug. 25, 1km resolution (GOES2 Met): All emissions are
5000 Ibs. Legend shows the number of hours of emission event

D-262



Draft

8/25 Deer Park plume region

s Sum of daymax

spc

—e—ethene
—#—propene

Daily Max O3 (ppb)

Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Plume
region” of Deer Park, Aug. 25, 1km resolution (GOES2 Met): All emissions are between
11:00 to 12:00. Legend shows the number of hours of emission event
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Draft

August 30 - Future Year 2007 (fyo7i.cs03_harCap.1km goes2)

U .
___Rice Farm Rd

& lapome
Municipal
Altport

AP

ardin
| Ma® . -
(o]

8_30_00 Process Analysis Box outlined in black. Black Dots represent lower left hand corner of 1 km grid cells
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pPb or ppbihr

pPb or ppbihr

Draft

03harCap.830.source.1k.goes2

camx403.20000830.fy071.UT.cs03_harCap.1km.goes2.ipr
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Draft

03harCap.830.source.1k.goes2

camx403.20000830.1y07i.UT.cs03_harCap.1km.goes2.ipr

ppb or ppblhr
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ppb or ppblhr

ppb or ppb/hr

8.0

Draft

03harCap.830.source.1k.goes2

camx403.20000830.y07i.UT.cs03_harCap. 1km.goes2.ipr
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Draft

camx403.20000830.fy07i.UT.cs03_harCap.1km.goes2.ipr
Radical Cycle/ NO Cycle/ Ozone

camx403.20000830.fy07i.UT.cs03_harCap.1km.goes2.irr
830.source. 1Tkm.goes2.cycles
03 +ho 3.281 OH cycles
22.69 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.695 [OH] recreated
35.83 ppb 117.56 ppb [VOC] reacted = 106.50 ppbV 81.73 ppb
aldehydes + ho (NO ->NO,)/ VOC=| 1.5357
13.14 ppb
I RO, + NO->NO, +RO; ()= 163.55 ppb |
+H20
old [O3] aloft —————| 05+ NO->NO, +0y; r(d)= 0.00 ppb__ | 11.35 ppb
0.00 ppb l
NO, from Other Paths NO -> NO, [Oslp/ [NOyJho& 0.915
new [NO2] 0 ppb 163.41 ppb
12.54 ppb | 12.38 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.815 [NO2] + hv [O3] produced
30.73 ppb 166.04 ppb [NO,] reacted = 29.65 ppbV 145.70 ppb 133.32 ppb
[NO] recreated [NO] ;m new NO2
135.32 ppb 10.38 ppb
[NO] from [NO] from [NO] bal 5.404 NO cycles
new NO new NO,
20.34 ppb  10.38 ppb 0.25 ppb
? 121.97
[Os] v trans
66.13 ppb
[O4] init | [04] final
30.84 ppb 98.26 ppb
old 03 + NO [Og] h trans [0;] depo
0.00 ppb 125.4 ppb 1.38 ppb
Radical Cycle/ NO Cycle/ Ozone
830.source. 1Tkm.goes2 box.cycles
O3 +h 3.588 OH cycles
18.60 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.721 [OH] recreated
30.02 ppb 107.69 ppb [VOC] reacted = 103.23 ppbV 77.67 ppb
aldehydes + h (NO ->NO,) / VOC=| 1.4396
11.42 ppb
[ RO, + NO > NO, + RO; r(dt)= 148.61 ppb |
+H20
old [O;] aloft —————| 0; +NO->NO, + O r(d)= 1.53ppb | 9.30 ppb
1.53 ppb l
NO, from Other Paths NO ->NO, [Oslp / [NO,Jhi 1= 0.917
new [NO2] 0 ppb 150.78 ppb
5.43 ppb | 9.99 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.763 [NO2] + hv [O5] produced
36.41 ppb 153.40 ppb [NO,] reacted =  27.79 ppbV 121.20 ppb 111.20 ppb
[NO] recreated [NO] fm new NO2
116.99 ppb 4.21 ppb
[NO] from [NO] from [NO] bal 4.213 NO cycles
new NO new NO,
32.20 ppb 4.21 ppb 0.54 ppb
101.91
[O3] v trans
28.98 ppb
[O3] it | (0] final
30.04 ppb 107.02 ppb
old 03 + NO [O3] h trans [O;] depo
1.53 ppb  48.037 ppb 8.21 ppb
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Draft
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Draft

8/30 Deer Park source region

8/30 Deer Park source region
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Draft

spclethenemass|5000)

8/30 Deer Park source region
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Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Source region” of Deer Park, Aug. 30, 1km resolution (GOES2 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event

D-271




Draft

8/30 Deer Park source region
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Source
region” of Deer Park, Aug. 30, lkm resolution (GOES2 Met): All emissions are between
15:00 to 16:00. Legend shows the number of hours of emission event
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Draft

03harCap.830.plume.1k.goes2

camx403.20000830.fy07i.UT.cs03_harCap. 1km.goes2.ipr

ppb or ppb/hr
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ppb or ppbihr
5

Draft
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ppb or ppblhr

ppb or ppbihr
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Draft

03harCap.830.plume.1k.goes2

camx403.20000830.y071.UT cs03_harCap. 1km.goes2.ipr

gf;

23

4.0
o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
Hours, LDT
Conc_| Tot_Emis Chem H_trans V_trans Cell_VChg Depo
03harCap.830.plume.1k.box.goes2
camx403.20000830.y07i.UT.cs03_harCap. 1km goes2.ipr
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3 201
g
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0.0 ey e P
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-4.0
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Hours, LDT
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Hours, LOT
Conc_| Tot_Emis Chem H_trans V_trans
Cell_vChg Depo monitor 35 monitor 608
03harCap.830.plume.1k.box.goes2
camx403.20000830 y07i.UT.cs03_harCap.1km goes2.ipr
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camx403.20000830.fy07i.UT.cs03_harCap.1km.goes2.ipr
camx403.20000830.fy07i.UT.cs03_harCap.1km.goes2.irr

Draft

Radical Cycle/ NO Cycle/ Ozone

830.plume.1km.goes2.cycles
O3 +h 3.457 OH cycles
18.81 ppb
Propagation and Termination
new [OH] [OH] reacted Poy = 0.711 [OH] recreated
30.14 ppb 104.19 ppb [VOC] reacted =  97.93 ppbV 74.05 ppb
aldehydes + h (NO ->NO,) / VOC=| 1.5019
11.32 ppb
[ RO, +NO -> NO, + RO; r(dt)= 147.08 ppb_ |
+H20
old [O;] aloft ————| 0; +NO ->NO, + O r(d)= 0.00 ppb__ | 9.41 ppb
0.00 ppb l
NO, from Other Paths NO ->NO, [Oslp / [NO,Jhi 3 0.914
new [NO2] 0 ppb 146.76 ppb
11.13 ppb | 10.42 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.763 [NO2] + hv [O5] produced
35.28 ppb 149.09 ppb [NO,] reacted =  25.02 ppbV 122.45 ppb 112.03 ppb
[NO] recreated [NO] fm new NO2
113.81 ppb 8.63 ppb
|
[NO] from [NO] from [NO] bal 4.226 NO cycles
new NO new NO,
26.65 ppb 8.63 ppb 0.32 ppb
102.62
[O3] v trans
45.20 ppb
[O4] init [05] final
30.49 ppb 98.28 ppb
old 03 + NO [O3] h trans [O;] depo
0.00 ppb 75.873 ppb 8.38 ppb
Radical Cycle/ NO Cycle/ Ozone
830.plume. 1km.goes2.box.cycles
O3+h 3.272 OH cycles
22.41 ppb
Propagation and Termination
new [OH] [OH] reacted Pon = 0.694 [OH] recreated
34.80 ppb 113.87 ppb [VOC] reacted = 107.29 ppbV 79.07 ppb
aldehydes + h (NO ->NO,) / VOC=| 1.4424
12.38 ppb
[ RO, +NO -> NO, + RO; r(dt)= 154.74 ppb_ |
+H20
old [O;] aloft —————| 0; +NO ->NO, + O r(d)=_ 0.00 ppb__| 11.21 ppb
0.00 ppb l
NO, from Other Paths NO ->NO, [Oszlp / [NO,]h = 0.908
new [NO2] 0 ppb 155.11 ppb
8.65 ppb | 12.34 ppb
+org/HO2
Propagation and Termination
new [NO] [NO] reacted Pno = 0.803 [NO2] + hv [O5] produced
31.04 ppb 157.75 ppb [NO,] reacted =  29.52 ppbV 133.78 ppb 121.44 ppb
[NO] recreated [NO] fm new NO2
126.71 ppb 7.07 ppb
[NO] from [NO] from [NO] bal 5.082 NO cycles
new NO new NO,
23.97 ppb 7.07 ppb 0.26 ppb
110.23
[O3] v trans
79.05 ppb
[05] init | [04] final
31.27 ppb 105.02 ppb
old 03 + NO [O3] h trans [O;] depo
0.00 ppb 118.43 ppb 1.39 ppb
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Draft

[ethene[nhour[3]

8/30 Deer Park plume region

8/30 Deer Park plume region

Sum of daymax|

1245

%
£
)

°

k]
E
5

(7]

125

124

1245

124

bhr
——9

1235

Q 0
N N
q

(qdd) g0 xew Area

]
o

@
o

1235
225

(qdd) g0 xew Area

122

1215

1215

121

1205

Total Event Release (Ibs)

Total Event Release (Ibs)

8/30 Deer Park plume region

ission

magnitude in “Plume region” of Deer Park, Aug. 30, 1km

ly Max Ozone to the Ethene emi

ty of Dai

itivi

Sens

125

hour of

inning
1hr, bottom-left,

Legend shows the begi

resolution (GOES2 Met)

€mission even

f event

ion o
duration=2hr, top-right duration=3hr)

t (top-left, durat

1245
124

1235

@
o

225

(qdd) g0 xew Aireq

N
o

1215

121

1205

Total Event Release (lbs)

D-277



Draft

8/30 Deer Park plume region

8/30 Deer Park plume region
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Draft

spc[ethene|mass[5000]
8/30 Deer Park plume region

Sum of daymax|

125
124.5
124
123.5
123

122.5

Daily Max O3 (ppb)

122

121.5

121

120.5
9 10 11 12 13

Beginning Hour of Release

bhr

15

nhour

——1
—.—2

Sensitivity of Daily Max Ozone to the Ethene emission timing (beginning of emission) in
“Plume region” of Deer Park, Aug. 30, 1km resolution (GOES2 Met): All emissions are

5000 Ibs. Legend shows the number of hours of emission event
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Draft

8/30 Deer Park plume region

Sum of daymax|

125
124.5
124
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123 spc
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122.5

Daily Max O3 (ppb)

122

1215
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Sensitivity of Daily Max Ozone to the emission species (Ethene and Propene) in “Plume
region” of Deer Park, Aug. 30, lkm resolution (GOES2 Met): All emissions are between
14:00 to 15:00. Legend shows the number of hours of emission event
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