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Figure 3.1. Comparison of observed (red traces) and simulated (black and blue) traces of the crosswind
plume profiles (at 500 m height in the CBL) of NOy, O3 and HNO3 for three selected traverses of the TVA
Cumberland powerplant plume sampled by the NOAA-WP3 aircraft on 12 July 1999. The three traverses
are for different plume releases, and hence not of the same Lagrangian air parcel. For each traverse (one
row of panels), the plume release time is shown in the upper left corner of the leftmost panel, along with
plume age (t) and downwind distance (x) from the source at sampling. The blue and black traces in each
panel correspond to LRPM simulations based on CB4-CMAQ (blue) and CB4-2003 (black) chemical
mechanisms.
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Figure 3.2 Simulated crosswind plume concentrations of selected species in the Cumberland powerplant plume in
TN for plume release at 1000 on 12 July 1999, at plume age = 2h: CB4-CMAQ (solid traces) v. CB4-
2003 (dotted traces. Q(NOx) ~ 266 kmol/h, Q(RVOC) = 0.



Cumberland Power Plant Plume, 12 July 1999, 1000 release, plume age = 6h

oy B ETH
40F T T T T oo — T T T T T T T 10 T L B e e e
: r=1.012 =453 ] r=0.536
E a0 f - 3 sl ]
a0 3 - ;
3 5 OF q =
g f o= i = &f ]
-1 1 7 eof i
g E a 3 [}
H E H E g 4t a
L5 E D oEdE E L5
: 40f 3 ?
|:|E................... S0EL A T S o
—1a -5 4] 5 0 —1a -5 ] 5 1G —1a -5 4] 5 1c
Croaswind coordingte, 7 {km) Crooswind saordingta, 7 {km) Croarwind spordingte, 7 (km)
Hinc L OLE
40E T T T T T T 7 10 T T T
: r=1.224 14 r=0.6157 r=1.040
: 12 - Ef .
30 F - ]
= f H0p S =
[ [N o KR 4
o o =
= & gL =
] o 5]
I 5 B[ 5 4r ]
L¥} L¥F] L¥}
4+
] r 7]
2r E
E o 1 1 L ] 1}
=10 =5 o} 5 10 =10 == o L 12 =10 =5 o} 5 1]
Croaswind coordinote, 7 {km) Croaewind coordingta, 1 {km) Croaswind soordingba, (k)
Ho HN3 FORM
)1 L B S S B S B e e 4 L LI B s e me w o 10 L e e e e e i e my e,
: r=0.358 14F r=0.540 r=0. 606
: ] Bf .
anf 3 ]
= E = 1 =
% F [ E c &F B
L F o ] =
) r - ] B
] E & 1 o
3 E - 1 I3
L¥} E L¥] ] L¥]
1of E ]
E ] r ]
ok T o . . . 1 I . . .
—1a —& 4] 5 0 —1a -5 ] 5 1G —1a -5 4] 5 1c
Crosswind coordinote, T {km) Croeewind coordinata, i {km) Croeswind coordindgte, 1 (k)
HGd HoOz—HNOZ HOZ
40E T T T T T 7 100 T T T
: r=1.271 4 r=0.635 r=0.570
: 12F - ED [ .
30f : :
= f = 10 1=
e £ 1 & e 1
< af 1 < B 17
s F e s f EN-
S f G 1 &8
10 ;‘
o : P n 1) Y T 1 L 1 L P n o L
=10 =5 o} 5 10 =10 -5 [} 5 1 =10 =5 o} 5 1]

Croaswind coordinote, 7 {km)

Croeswind coordinata, 7 {km)

Croaswind soordingte, Y {km)

Figure 3.3 Simulated crosswind plume concentrations of selected species in the Cumberland powerplant plume in
TN for plume release at 1000 on 12 July 1999, at plume age = 6h: CB4-CMAQ (solid traces) v. CB4-

2003 (dotted traces. Q(NOx) ~ 266 kmol/h, Q(RVOC) = 0.
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Figure 3.5 Data-model (LRPM) comparison of crosswind plume concentrations of selected species in the Sweeny
plume sampled in traverse T1 at a downwind distance of ~23km and plume age of ~1.7h (plume release
at ~1130 and plume sampling at ~1310), for the following plant emission rates: Q(NOx) = 24.6 kmol/h,
Q(ETH) = 3.6 Q(NOx) and Q(OLE) =2.0 Q(NOx). The red trace is based on aircraft data, the black
traces are based on LRPM simulations using CB4-CMAQ (solid) and CB4-2003 (dotted). The r-value
shown in the upper right corner of each panel is the ratio of the peak plume concentrations in excess of
the background value (average of left and right backgrounds) as calculated using CB4-2003 as
compared to that using CB4-CMAQ.
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Figure 3.6 Crosswind plume concentrations of selected species in the Sweeny plume at plume age of 3h in the
same Lagrangian model run as shown in Figure 3.1.
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Figure 3.7 Data-model (LRPM) comparison of crosswind plume concentrations of selected species in the Sweeny
plume sampled in traverse T2 at a downwind distance of ~50km and plume age of ~3.7h (plume release
at ~1010 and plume sampling at ~1355), for the following plant emission rates: Q(NOx) = 24.6 kmol/h,
Q(ETH) = 3.6 Q(NOx) and Q(OLE) =2.0 Q(NOx). The red trace is based on aircraft data, the black
traces are based on LRPM simulations using CB4-CMAQ (solid) and CB4-2003 (dotted). The r-value
shown in the upper right corner of each panel is the ratio of the peak plume concentrations in excess of
the background value (average of left and right backgrounds) as calculated using CB4-2003 as
compared to that using CB4-CMAQ.
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Figure 3.8 Lagrangian simulation of the Sweeny “powerplant” plume of 8/28/2000 for Q(ETH) = 0 = Q(OLE):
comparison with CB4-CMAQ and CB4-2003.
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Figure 3.9 Simulated plume-centerline concentrations as a function of downwind distance for a hypothetical
Sweeny plume release at 1000 on 8/28/2000 based on CB4-CMAQ (solid) and CB4-2003 (dotted).
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Figure 3.10 Simulated plume-centerline concentrations as a function of downwind distance for a hypothetical
Sweeny “powerplant” plume release ( Q(RVOC) =0 ) at 1000 on 8/28/2000 based on CB4-CMAQ
(solid) and CB4-2003 (dotted).
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Figure 3.11 Lagrangian simulations of crosswind plume concentrations in the “Sweeny” plume released from the
Tennessee site of the Cumberland Steam Plant, at plume age of 3h, for the meteorological and
chemical background conditions of 7/12/99 in Tennessee.
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Figure 3.12 Lagrangian simulations of crosswind plume concentrations in the “Sweeny powerplant” plume
(Q(RVOC) = 0) released from the Tennessee site of the Cumberland Steam Plant, at plume age of
3h, for the meteorological and chemical background conditions of 7/12/99 in Tennessee.
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