Docket No. SA-5009

Exhibit No. 5-E

NATIONAL TRANSPORTATION SAFETY BOARD

Washington D.C.

Low Level Wind Shear Alert System
CLT
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This data is for CHARLOTTE INTERNATIONAL AlRFOR
for JULY 2 1994 22421

This dala displays for each of the six LLWAS
anemcomelers the speed {knats) and direction (degrees!?
from which the wind is bBlowing for the given Line.
The directicn is in parenlheses.

The sector alarms are also displayed.

NDTE: IFf -9 (-9%9) is displayed for the speed
and direction this means the anemometer is
down for the given tLinme.

Next is a list of the sectors: the main station.
and backup stations #{ and #2.

c i 1 1
NE 2 2 Z
S8E 3 3 3
SW 4 §5 5§
NuW b b &
*#% AA means an alarm #%
*+* XX means no alarm *#

ATC STATIGN STATION STATION STATION STATION STATION SECTOR SECTOR SECYOR SECTOR SECTOR

GUST ¥ ! ¥z 4 3 # 4 - 4 4 C NE S5E SW NY
22e15:17 [+ 7 {150) 5 1138) 2 (153) 5 (164} 4 (141) 9 {179} X XX X3 Xi XX
22:15:127 0 8 (153} 4 (189) 2 {161} S (153) 5 (153) 8 (184) XX XX XX XX XX
22:15:237 0 8 (14%) 3 (191 4 (158) 5 (150} 5 (150) 7 1184} XX XX XX XX %X
22:15:47 0 10 {144) S (187 & (12%) S (148} 7 (1350} 7 (174} XX XX X3 XX CXX
22:15:57 0 11 {147 & (192 5 (13%) 6 (3169 7 1150) 4 (173} p 94 XX 1X XX XX
221161 7 0 12 (14%) & (1848) 3 (1z3) 7 {13%) 7 (144} 6 (1452 XX o XX XX %X
22:16:17 1] 11 (147) & (186) 5 {140) 5 {148) a4 (139) & (1a1) XX XX XX X XX
221146227 0 10 (144) 5 (171} 5 (123 4 (149} 7 (135} & (1467} iX ¥ Xx XX XX
22114137 1} g (143 4 (158> 7 (158 2z {145 7 (131} 5 (172} X XY xx X XX
22114147 0 8 (1512 3 151 & {147 5 (145 7143} 5 (171} Xz XX XX X XX
22316257 ¢} 10 (148; 2 (144) 4 (128 & (1442 & (144) 5 (1500 XX XX XX X X ¥
22:17¢ 7 ] 11 (147 4 {158) 5 (123 5 (150) & (144) 7 is XX iy X% E X XK
22317317 0 12 (1446} 3Ni?1) 4 (141) 9 (156) 7 (150} & (187) XX iX X X X%
22:17:27 0 11 (142 4 (187) 4 (149} g (150} 8 (142 7 (1556} b XX XX KX LK
22:17137 0 11 (140) 3 (180) 2 (144} a (153) B8 (1279 3 (19a4) 1 94 XX XX XX XX
22117147 0 10 (143) z (161 5 (164]) 7 (156} 7 (113 5 (144) Xy w XL XX X4
22117457 0 11 (151) 3 (168) T (180} 4 (161} T ol1lLb} & t1a?7) XX XX XX XX XX
22:18: 7 Q 14 (139) 4 (161) 4 (1438} 4 (161} 7 t138%) 7 (1468) x¥ XX XX XX X%
22:18:17 0 {10 (1486 4 (141) S (164) S (150) a (139 6 (180 XX XX XX L XX
22:18:27 0 10 (146) 3 (153) 5 (140} 4 (1328) 5 (150) 4 (161) XX K- XX XX XX
2211837 0 ? 1153} 3 (135 6 {(123) 3 (143) S (19 4 (128) XX XX X XK XX
22118147 0 11 (147) 3 (125! 8 (149) 3 1153 4 {161) 4 (170 XX X XX XX XX
22:18:57 0] 13 (143) 2 (123} S {127 5 (171) 4 {158) & {170} X4 iX XX X XX
22519 7 0 it 140} 3 (148} 9 1143) 5 (171) 4 (149) 4 (155) X X XX XX XX XX
22319117 0 16 (132 5 (1464) 7 (144} 4 {1239} 3 (153) S {146} %X Xx XX XX KX
22:19:27 0 10 (13n 5 (144) 6 (135 4 1189) 4 {154) & {17 X% XX XX i XX
22:119:37 0 10 (140) & (161) 5 (1461} 6 (194) 4 {158) 4 (189} XX XX XX X% KX
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22129147

0 4 S 4 3 9
22:29:57 D 13 (165) b 3 5 (184} 4 9
22:30: 7 0 11 (163) 7 5 5 (138%) 2z 10
22:130:17 1] F (162} g 4 5 (171} 3 a
22:30:27 0 10 (164) g 3 & (153 2 9
22:30:37 0 10 (164) 3 2 8 (155) 2o 10
27:020:47 0 3 (158 7 4 & (:142) 2 (2 7
22:20:57 c G (7l 7 7 Tooral o i
22:31: 7 o] & otLen} 7 o & (1530 2o 12
22:31:17 0 7 (174 7 7 9 (1el) Loy 12
22331127 0 9 {180} q 5 (1904) 10 (189 S (14déa 9
22:31:37 0 10 (16%) 10 5 (140) g (152 & (130) b
22:31:47 0 2 (160} 11 s (L4l 8 2ab) 7 o1142) 14
22:31:197 0 - 13 (152) i0 5 {147y, 5 {152) To0ia0) iz
22:32: 7 Q 13 (188 10 3 11S0) 7 (183) 4 ¢135) 10
22:32:17 0 10 {160) ? 2 {133 12 (146) 4 (158 .9
22132447 0 {0 (15Q) A 2 (1a8 10 (148) 3 4153 a
22:32:37 0 10 (144) 7 6ot139) g 1183 3 (180} 9
22:32:47 (¢} 2 {149} = 3 {168} § (170 b (158) 13
22:32:57 0 11 (145} ? 5 (154) 2 {147) § {(17C) ]
22333: 7 Q 10 (1558 10 5 (129 9 (153} 10 (178) 15
22133317 0 8 (150} 9 4 (141} 11 (150) 9 (175 13
22333:27 0 & (130} 9 S (184) 11 (143) 8 ({140G) z
22333137 0 7 (143} 7 {1857 10 (148) 12 (144) b (144) 13
22:33:47 g’ 8 (14%5) 9 (184, 9 (153 8 (155) 6 (139) 13
22433357 0 8 (131 g 189 6 (133) 2 (155 4 {128) 9
22:34% 7 0 8 (153) 9 (184) & (147) g (149 4 (128) 11
22:34:17 -0 ? (141) ? (180) 8 {(138) & (144) & (144) 8
22334:27 o 10 {140) 7 (185) 7 {126) 7 {1ih4} g (133) 13
22:34:37 ¢] 10 (155} 7 (1835) 5 {(129) 9 (153} 9 (147} 10
22334147 a ? (147} 6 {145) S5 (153) ? {157} 9 (147} i1
22134157 0 ? {138} 6 {186) 4 (141) 8 (13%5) -8 (149) 12
2231351 7 ] 11 (132} 6 (184) B (149) 7 {140 8 (155} i0
22:35117 0 11 (137) 5 {164) 8 (142) & {159 7 (138 9
22135:27 0 9 (143} 6 {135) 9 (128} & {153) 6 (144} 7
22135:37 0 10 (135} 4 (128} 8 (142) ? (131) b (153) 5
22:35:47 0 14 (152} 5 (13%) 8 (145) 7 {138 b (153) 7
22:35:57 ] 16 (152) 3 (1568) 8 (142) B8 (143) 5 (156} 8
221361 7 0 17 (148} 7 (158} 7 (144) 10 {137) 3 (14 &
22:36:17 0 14 (148) 5 (154} 4 (128 g (149) 3 (133) 5
223834127 0 15 (1473 5 (180) & (144) 10 (145) 4 (14%) &
22:36:37 0 14 (154) B W v & (12%) 10 (133) 6 (147) 7
22:36:47 0 14 (150) S5 (1464) 7 12D 7 (141} &6 (144) a
22:36157 0 13 (147} 4 (151) 7 (13%) ? (147 7 {146) 9
22:37: 7 -0 14 (144} 517 5 (140) 7 (144 & (130} 4
22137517 0 17 348} & (167) 7 (143} & (139) 5 (147) 7 (i85} L XX X X XX
2233727 0 16 (138} & (1ua%) & (144} FERSE LY & (1523} L O{187) [ XX iy ix XX
22137537 o] 16 (123 & (159) S (13% Zo(146) & (144) & {1848) XX XX XX XX XX
22:37:47 o] 16 (119) 4 {1&%) 4 (128) 7143 & (147) 7 (174) XX XX XX X XX
22:37:57 0 16 (117} & 1173) S iz % (135) G (147) 7 (178) XX XX X XX XX
22:38 7 Q 16 (109} -9 (134) S (1E9y e (143) 10 f1ab) 7oLlgS) XX XX XX XX XX
22338317 0 14 ( 99) 10 (123) 5 t148) & (1392 $oe1e?) § (l1e4) XX %X XX XX XX
22:38:227 0 14 ( 95) 10 (171) g {1i9) & (130) 7 (105 7 (18%) XX %X XX XX XX
rine:37 0 14 | 99) 10 (157 5 o{119) 7 (147) PR INEY 7 L1ED) XX XX XX XX XX
22138047 0 14 (102) 3 B WA 7 (11 7 (13%) g (145%) G o(144) 81 XX X7 L XX
23857 o o 97 10 (L7 7o ¢ i3] FARSTEY Toledy b XA Y X XX
223370 7 o 16 (1Q2) 2 {1s4d) 8 (99} g {141 S (10s NI D] XX A X7 XX XX
22:39117 g 15 102) g (1627 7 {104} 74128} 7ot146) boTish) X4 XX XX XX XX
22:39:27 0 16 (104) 12 {166) & (1200 74130 7 {150) 7185} XX X 1X XX XX
22:39:37 (] H (1093} 10 (172) 10 (129) 7 (112} 7 (133 7 (184) XX XX XX XX XX



22:39:47 D 18 (102) 10 (158) 9 {1z2) 8 {118) g (13%) 11 (165) XX XX XX XX
22:3%9:57 0 17 ¢10%) 9 (1&81) 7 (123) 106 (137) 8 (1z27) 12 (167 XX XX XX XX
22:40: 7 . O 1103 2 (160) & (114 12 {137 6 (147} 12 (183} XX XX XX XX
22:40317 7 24 {101) 9 (184) & (108 13 {135) & (139 14 ¢174) XX XX XK X%
2e:40:27 o 24 (1048) 12 (1701} & (108) 12 (423 7o12m 14 4174 X% XX X% XX
22140137 0 1 (100} 14 (174 70113 i (13 7 i1Eh) lz2 47 AA XX %X XX
22140147 0 20 97 12 {133 7 (111 11 {137 01 17 (16%) A XX X% XX
t40:57 0 21 (108) 12 (183 & Lios) 12 {137} 7 (128} 13 (173 RS XX X4 XX
F141: 7 0 21 (1103 13 trse) & 1oh {0 137 A (164) 12 117a) An AR AR XX
$1117 0 19 (104) hO16Y) 70 %5 N SEITN) 10 (iut) L7 1771 AR A AL XX
224127 o) 19 (104 Joist) G 1107} 4 (1a%] IS D ELV R Y Y] fA A X
22:41:37 0 2y (108) 20 (155 1¢ i104) 4 {14%) 12 143 o017 s) e Al Al XY
22141147 0 22 (108D 19 (154) 1o ( 97) B o(314) 13 (1d%) 2301740 HA AR AB iX
22341:357 0 20 (10%5) 18 {(182) 10 (102) 7 (135} % (135) 1 (176) AA AA AR XX
223423 7 0 g (102) 18 {18 3 { 94) 5 (116 10 (140} 23 (181} AR AR AA XX
20142:17 0 17 (143) 15 (184} 5 { 96) 5 (1:15) 8 (135 0 (183 AR AA AR XX
2242327 0 17 {tCH) 18 (13&) 7 (50 & (135) & (1z4) 8 0187 &A AR AR XX
22:42:37 4] 18 (100 15 (18%) g (102) 4 (1419 & (1) 25 {184 AA AR AA XX
22142347 Q 17 (24} 5 174 10 (505 J (1z6}) 16 (118) 28 (174 AA AA AA XX
22:42:57 0 18 ( 98} S (174) 12 { 24} 3 {118} 12 (114 34 (177) AA AA AA XX
22:43:31 7 0 18 ( 943 16 (1752 10 (105) 3 (113 13 (122 34 {(173) AA AA AA AA
22:43:17 0 ta ( 92) 13 (182) 9 (112) 6 (128} 10 (1d2) 33 (170) AA AR AA AR
22:43:27 0 15 ( 87 11 (183) 7 {106) ¥ (i1zd) 7 {11 25 (167 AA AA AA AA
22:43:37 0 18 ¢ 8§3) 13 {158) 5 { 97) g {122 8 {103 25 (1648) AA AA AA AA
223143147 0 17 (78 14 (191) 3 22) 6 {102} g (1) 19 {173y AA AA AA 1 AA
22140157 0 14  78) {5 (187) 7 { %95} 6 1102} L7 1123 16 (182) A4 AA Ah AA
221441 7 0 15 { 87) 15 (190) 7 {101} & {104} 7 (1Z6) 15 (185) AA AA AA AA
221841217 0. 15 ( 92) 16 {184) 7 {101) 3z 8 {1is) 14 (184) AA AA AA AA
22t44:27 0 15 ( 92) 14 {1B83) 4 t 96) 8 uzn 6 {130) 14 (135} AA AA AA AA
22t44:1027 0 14 ( 81 13 (188) 7 t 95) 6 (125} 5 (113 12 (173) - AA AA XX AA
22544147 0 13 € 83 13 (194) 7Tt 93) 9 {131} 5 (11 % (141) AA AA XX AA
22134157 0 13 ( 861 12 (192) 7 { R5) 8. (123) & (118} 8 (160) AN AA X AA
221451 7 0 12 ( 33) 13 (1794) 5 ¢ 927) 5 (123) 6 (104) T (158) AA AA XX XX
22:45:117 a 11 ( 86) 16 (218 5 { 98) & (102} 5 (81) 9 (149) AA AA XX XX
22:45:27 0 12 ¢ 83 11 (214) 4 { §99) 8 (118} 3 (101) & {158 A4 AA XX XX
22:45:37 0 14 ¢ 81) 10 (214) 5 ( 98) 7 {108} 4 ( 8Q) 9 (135) AA AA XX X¥
22:45:47 0 13 t 78) 2 (z13) S { 90) 4 (90 a8 (100> & (103} AA AA XX XX
22:4%5:37 0 13 { 86) 9 (221} 6 { 83) S { e 9 { 20) S {129 AA AA XX xx
22:144: 7 0 2079 12 (218) 7 { 84) b [ T 9 ( &%) & (125) A AA XX XX
22:4481217 0 12 € 78) 12 12100 5 ¢ 82) 5t 97} 8 {100} 5 {119) AA AA XX X
22384227 0 14 ( 78) 2 (215) 5 ( 82) & ¢ 77) 3 {94) 5 {105) AA AA XX XX
22:44:37 0 13 ¢ 78) 9 {(218) 8 (7% 5 (98 9 t102) 3 {105) Ah AA XX XX
224646247 0 14 ( 79} 10 (202} & ( 83} 3 ¢ g0} 7 0 &4) S (1is) AA Al XX XX
2284457 0 10 ( 93) 10 (219) 5 (82} Z 102 7 0 84) 5 (113 Ah Al XX XX
22:47: 7 0 172 € 96) 13 (207) & ( 724) 2 {116} 8 (&9 g (105 A A Ap Xx XX
22:47:17 0 16 ( 886} 14 (203) 7 0 %5) 20 63 & (12 $ (100} Ab ~A XX XX
22847327 0 14 ( 84) 15 (206) 7 95) -3 {(104) g (1200 10 { 97) AA AA XX XX
22:47:37 0 12 {90} 14 (2086) 7 { 90) 5 (27} 2 (114) 10 ( 23) AA AA XX xX
22347147 0 10 ¢ 93) 13 (212) % { 94) & { 75} 7 (106) & {80} AA AA XX XX
22347:57 0 16 ( 82) 14 (208) 8 {103 g { &z I3 (113 5 98 Al AA rX XX
L2248 7 ] 12 83 M (201} 7 4 %5 5 (98 & 1102 ? (108) AA AA XX XX
EE4E17 Q 2 ¢ 383 14 (199) 9098 5 (¢ en S 0 50} 7 ¢ 95 Al LY XX £X
22:48:27 Q 12 0 83 19 (201 5 0 &1} 5 (97) S0 8 4 (111 AD AA nX £X
22:48:37 0 12 ¢ 90} 14 (199} 4 (90} 7 0 95) 4 {501 1 ¢ 3¢} Ak AR XX XX
“27:48:47 0 13 © 92 14 (200) 3 (%0 5 ( 99) 7 ¢ 84) 5 (98 AA AA XX XX
22:48:57 o 13 { 8&? 14 (199 S 1B 3 (79 707 & (110} AA AA XX XA
22:149: 7 0 12 ( 83) 14 (199) 7 0 23) a 75 4 ( 80) 3 (104) AL AR XX XX
22:49:17 0 1t { g%} 13 (198} & (80 4 (71 3 78} 5 (113) A4 AA XX XX
22:149:27 0 11 ( &8} 12 (202} 6 ( 63) 4 ¢ 0 EON . T & (100) AL AA XX XX
22t149:37 0 12 ( 93) 12 (202) S G 60 a3 (1o Lt g0 3 (116) AR AA XX X
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INFORMATION: HNTSB Inguiries Regarding the paw ARG 2 4 1994
Charlotte~-Douglas International Airport (CLT)
Low Level Windshear Alert System (LLWAS]
Reply t
LLWAS Associate Program Manager for Test prisige
{APMT), ACW-2Q0A

LIWAS Associate Program Managex for
Engineering (APME), ANW=-700

The following iz to provide information requested by the
National Transportation Safety Board (FTSB). This information
pertains to the incident that occurred at Charlotte-Douglas
International Airport (CLT) on July 2, 1994.

The following questions were received from NTSB: 1. Are there
any wind sensor giting criteria for the LIWAS? 2. What siting
criteria were used for the CLT LLWAS? 3. Are any of the LLWAS
wind sensors at CLT affected by surrounding trees and/or
buildings? 4. Why did the Northeast guadrant alarm before the
Northwest guadrant?

Answers are provided as follows:
For question #1: Wind sensors for LLWAS are sited to comply with
FAA Order 6560.21A4A, issued December 4, 1989.

For gquestion #2: The CLT LIWAS was sited prior to the issuvance
of Order 6560.21A or any previous editions of that order.

. 8iting criteria which apply to the CLT LINAS are described in

Report FAA~-RD-80-45, FAA-NA-80-1, issued May 1980. That report
deals with shielding of anemometers, but the standards were less
stringent than those now currently utilized. Geonmetry of
networks carried weight in siting the anemometers, but the
logistical aspects of locating them was also very significant.
Hence, many anemometers are co-located at the Middle Marker of
an Instrument Landing System (ILS) when they should ideally be
700 to 1,700 feet outbound from it to comply with standards then
in effect. It is also important to realize, that at the time of
the installation of the CLT LIWAS, the concern was to detect

gust freonts, not microbursts.

Foxr gquestion #3: A Site Performance Evaluation System (SPES)
analysis indicated that LIMAS sensors 3 and 6 wind speeds are
lower than the centerfield sensor. These deviations are due to
sheltering and are significant enough to degrade the system.
SPES also indicated that LIWAS sensors 2, 4 and 5 are slightly



sheltered. The system does not appear to be degraded by the
sheltering at those sensors. Regarding the July 2, 1994
incident, sheltering did not appear to have a significant impact
on the ability of LIWAS to generate timely alerts. In addition,
gensor 6 was not sheltered in the direction of the prevailing
winds on July 2, thus it is not likely that it contributed to
further degradation of the system.

For queation #4: Regarding time sequence of the sector alarms,
LIWAS issued alarms in the following order: Centerfield,
Northeast and Southeast, Northwest, Southwest. The microburst
cutflow reached the Northeast befors the Northwest, therefore
issuing the alarm earlier.

If we can be of any further assistance, please call me at (609)
485-6817, Don Groat at (609)485-5366, Joe Conklin at (609} 485-
5893 or bale Bryan at (609) 641~5544.

hde VoS

chael J Gr co

J. Goslin, ACW-200A
P. Gray, Raytheon
F. Law, UAL
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