
AESOP Flight 

Flight #10 1990713 

Sensor or system 	 Number or Name 

INE 	 1 
Accelerometer 	 1 
Temperature Probe 	 2 
Dew Point Probe 	 2 
Altitude (for vertical wind) 	 Pressure Altitude 
Static Pressure 	 Rosemount Fuselage 
Dynamic Pressure 	 Rosemount Fuselage 
Time Source 	 Micro 99 
Constants File 	 C03992.CON 

Notes: 

The radar altimeter (RA159) had a spike at takeoff and was replaced by RA232 from 1652:01-1738:20. A spike 
was occurred at 2253:12-2255:57 and was replaced by RA232. A spike also occurred on landing and RA159 was 
set to zero from 2356:49-2403:00. 

Dewpoint (DW2) exceeded ambient temperature (AT2) several times due to precipitation. 
DW2 appears to be less responsive in such dry conditions 1721:00-1732:30. A spike in DW2 due to balancing was 
removed and patched 1726:00-1729:30. A second spike was removed and patched due to an overshoot after a climb 
(1731:30-1732:30). 

Takeoff 	Landing 
Aircraft static pressure 	 997.0 	994.7 

Corrected tower pressure 	 1019.3 	1016.9 

The aircraft INE positions were renavigated with respect to GPS. 

SPECIAL NOTE!!! 	Locations 80, 81 and 82 of record five on the standard tape contain 
vertical ground, vertical air and vertical speeds, respectively, computed 
using Dave Jorgensen's vertical wind algorithm 
It is recommended that these values be used for vertical wind analysis. 

Flight Meteorologist: Stan Czyzyk, (813) 828-3310 ext. 3086 
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Flight plan :13 July 1999 
Johnsonville and Cumberland Plume Study 
and Nashville Urban Survey 

Winds are forecast to be in general from theN, but light and variable during midday 

Johnsonville (36 02N, 88 00W) 20 ktons NOx / y, 
Cumberland (36 23N, 87 39W) 175 ktons NOx / y 

default climb rate 1500 ft/min 

pA 

Preflight : --:00 am CDT 	n 

Pt 0: Nashville (36 08N, 86 41W) lor C °  
Doors closed: 	 540  
Takeoff: 12 CDT c°  eA do 

	

lo° 	 --redttOn-s,  
Head to Pt. 1 (36 29N, 87 23W) (73 km, 11 min) 
On way to Pt. 1 climb to 10 kft, Include holding pattern for Calibration at 10 kft (20 min) 

Descend to 6 kft for second Calibration (5 min) 
After calibration descend in route to arrive at Pt. 1 at 1500 ft AGL 

12:40-16:40 Cumberland and Johnsonville 
Pt. 1- Pt. 24 
(plume pattern 3 hrs 05min, time for vertical stacks 60 min ) 

Intercept the power plant plume at 12 upwind and downwind distances 
Collect WAS hydrocarbon samples in the Cumberland and Johnsonville plume plus 
occasional outside samples 

Short Vertical Stack 10 km downwind of Cumberland 	(20 min) 
After crossing the Cumberland plume at 1500 ft AGL, reverse direction and cross the 
plume repeatedly at 2-3 additional altitudes within the PBL and 1-2 altitudes above 
the PBL. (total of 4 additional heights) 
The length of the legs will be determined by the width of the plume. 

Continue with plume pattern at 1500 ft AGL. 

==> Short Vertical Stack 10 km downwind of Johnsonville 	(20 min) 
After crossing the Johnsonville plume at 1500 ft AGL, reverse direction and cross the 
plume repeatedly at 2-3 additional altitudes within the PBL and 1-2 altitudes above 
the PBL. (total of 4 additional heights) 
The length of the legs will be determined by the width of the plume. 

Continue with plume pattern at 1500 ft AGL. 

Short Vertical Stack 55 km downwind of Johnsonville 
After crossing the Johnsonville plume at 1500 ft AGL, reverse direction and cross the 
plume repeatedly at 2-3 additional altitudes within the PBL and 1-2 altitudes above 



the PBL. (total of 4 additional heights) 
The length of the legs will be determined by the width of the plume. 

Continue with plume pattern at 1500 ft AGL. 

After end the plume pattern: Head to Pt. 25 	— 	pA 	(-110 km, 20 min) 
On way to Pt. 25 climb to 10 kft , Calibration in route at constant altitude (15 min) 

17:00-18:20 Nashville Urban Pattern (default Wind from 300 deg) Pt. 25-Pt.38 (-84 min) 
Rotation of urban pattern will be adjusted 7/ 13 am according to latest forecast. 
Low LeVel Passes Upwind, Over and Downwind from Nashville (-7 km increments) 

Flight Altitude: 1500 ft AGL 

==> Collect .. in-situ HC samples inside and outside of the urban plume. 

Head to Nashville Pt. 0 (36 08N, 86 41W) 

On return to BNA include low level pass over Cornelia Fort 
Arrive in Nashville at — 18:30 
Flight Time is estimated as —> 6hrs 30 min 

NEL-0 
 /C°°  14SL 
	

2, pm 6DT 

r 

/5  0 



Point lat_071399 Ing_071399 lat_deg_0713 lat_min_CY Ing_deg_071 Ing_min_0 

0 36.13 -86.68 36 7.8 -86 41 
1 36.48 -87.38 36 29 -87 23 
2 36.48 -87.88 36 29 -87 53 
3 36.3 -87.99 36 18 -87 59 
4 36.3 -87.49 36 18 -87 29 
5 36.19 -87.43 36 12 -87 26 
6 36.19 -88.1 36 12 -88 6.1 
7 36.08 -88.21 36 4.5 -88 13 
8 36.08 -87.43 36 4.5 -87 26 
9 35.94 -87.38 35 56 -87 23 

10 35.94 -88.21 35 56 -88 13 
11 35.8 -88.27 35 48 -88 16 
12 35.8 -87.32 35 48 -87 19 
13 35.67 -87.27 35 40 -87 16 
14 35.67 -88.32 35 40 -88 19 
15 35.53 -88.38 35 32 -88 23 
16 35.53 -87.21 35 32 -87 13 
17 35.4 -87.21 35 24 -87 13 
18 35.4 -88.44 35 24 -88 26 
19 35.26 -88.44 35 16 -88 26 
20 35.26 -87.15 35 16 -87 9.3 
21 35.13 -87.15 35 7.7 -87 9.3 
22 35.13 -88.44 35 7.7 -88 26 
23 34.99 -88.44 34 60 -88 26 
24 34.99 -87.1 34 60 -87 5.9 
25 36.06 -87.23 36 3.6 -87 14 
26 36.63 -86.53 36 38 -86 32 
27 36.43 -86.51 36 26 -86 31 
28 36.05 -86.99 36 3 -86 59 
29 36 -86.93 36 0.17 -86 56 
30 36.38 -86.46 36 23 -86 27 
31 36.34 -86.4 36 20 -86 24 
32 35.96 -86.87 35 57 -86 52 
33 35.91 -86.81 35 55 -86 49 
34 36.29 -86.34 36 17 -86 20 
35 36.24 -86.28 36 15 -86 17 
36 35.86 -86.75 35 52 -86 45 
37 35.71 -86.8 35 42 -86 48 
38 36.28 -86.09 36 17 -86 5.4 
39 36.13 -86.68 36 7.8 -86 41 



1A
3
O

N
V

IC
AJ

O
D

 .L
A

V
IID

N
IV

 
N

O
1

0
32

11
0 .L

H
9I

1d
 

S
C

H
E

D
U

L
E

D
 / A

C
T

U
A

L T
A

K
E

O
F

F
 Z

 

A
d
O

3
N

V
I.

  A
O

 3
Itr

a
 

6
6
 A

7h
s
  
I
 

.9 

0 
en 

=.1\ 

E 

ks 
Z.  

-a 
m 

A -n 
\ .2" I-

0 
I 
—I 
r 
0 

U
a

L
V

D
IA

V
N

 

co 0) 

r- 
0 z 

m  m 

rt < 

I ICI 



O 
,N 

N 
m 
0 

m ca 

O z 30
1i

11
1v

 .c
 

0) M A 
m 

N
O

W
S

0
d
 1

X3
/%

1 

N
O

LL
IS

O
d 

1X
3N

 

0 

0 
z 

O
N

IN
IV

W
3N

 3
3

N
Y

N
N

O
N

3 

M Z 

a 

O
N

V
O

S
 N

O
  s

in
o

s 

N 

MEM 

MEM 
ME 	I:: 

• EMORd• 
MONO NOM EM OM 

MONUMEM 
MEKINIM 	MEMMEMMOMM MENEM 	MEEMEMIMEW 
NANO 	EMMMMMMMlri 
MISIMIffi 	 EN■1.1- KAMM= ■

1

E

1

NE

1

EM

:m

ENMI

o

E

mI  

M

l

M

l

M 

 E
mw

MUm

E

m
ar n

L 
MEM 	

1

EMI 
mi

MIME 

m110 ma
EM mMaMOO uOMMINMM1 MM 

 

MMEMPOMMINEMEMEEKAMMEM 
ME MMMM M MEMMEMEMMINIMME 
IINNUMMUMAIMMEMEUMPEMEM 
MEMEMEMEMEIMMEMUMMEMEMEM 
• MI MEMERAMMUM • 

z 
r 
O 
C) 



—88 —87.5 	—87 

Raw INS1 Longitude, 

—86 —88.5 —86.5 

N43RF OZONE99 -- 13 July 1999 UTC 

36.8 

36.6 

36.4 

o  36.2 
ai 

36 

(7) 
z 35.8 
Ca 

cc 
35.6 

35.4 

35.2 

35 

4000 

E 3000 

7E 
„T 2000 

2 1000 

19:26:40 	20:50:00 
UTC Time, hh:mm:ss 

22:13:20 	23:36:40 18:03:20 

0 

Wite  



36 -87 

35.5 -87.5 

-88.5 Iatg, deg Iongg, deg 

4000, • 

3500, 

3000, 

E 2500, 

12000 

T it a. 1500 _c 

1000, 

500, 

0 
37 

36.5 
-86.5 

-86 

-88 

OZONE99 990713Is_P 16:51:41-00:03:40 UTC: 3-D FLIGHT TRACK 1/8 



Johnsonville 

Flight plan : 13 July 1999 
Cumberland and Johnsonville Power Plant, Nashville Urban Study 
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