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Abner, Charlie; Alfaro, Karen; Atkinson, Bill C.; Ayotte-1, William; Bahr, PatriciaA.; Balu, Brian K.; Bauder, Stephen P; Blue, John B; Brewer,
John M; Brown, Ken L.; Bursian, Henry; Burt, Rick; Butler, Mike; Byrne, Gregory J.; Cash, Steve; Chapman, John; Chitko, Pete J.; CHRISTINE
M. (JSC-MS2) BOYKIN (NASA) (E-mail); Clever, William W.; Davis, Benny; Derry, Stephen M.; DISLER, JONATHAN M. (JON) (JSC-SN);
Dye, Paul F.; Engler, Tom; Erminger, Mark D.; Fagan, Michael; Ferris, Frances; Fisher, Gary; Fricke, Robert W.; Fuller, Mike; Galbreath, Gregory
F.; Gardze; Eric P.; Glanville, RoyW.; Glenn-1, Malcolm; Goldman, Gene; Gomez, Reynaldo J.; Gordon, Steve L; Greenwood, Terry F.; Gregory
Byrne (E-mail); Guidi-1, John; Halsell-1, James; Ham, Linda; Harris, Y olanda; Hawkins, Tyrell; Haynes, Dena S.; Herst, Terri; Holderman, Mark
L.; Holmes, Steven G.; Hopson, George; Huff, Joy N.; Ivins, Marsha S.; Jim Ross; Jones-1, Frank; Kaminsky, James; Kelley-1, David; Kienitz,
Fred; Kynard, Mike; Lafleur, Tom C; Laufenberg, Katherine M; Leggett, Kenneth D; Leinbach-1, Mike; Un, Jill D.; Lorelei Lohrli-Kirk; Maddux,
Lewis, Mango, Ed; Martin, David M.; Martinez, Hugo E.; Mayer, Fred F.; McCormack, Donald; Moore, Dennis; Moyer, David; Muddle, William
H.; Muhar, Mark; Murphy, Alan; Nagle, Scott M; Nash, Richard; Newton, John; Oliu-1, Armando; Ortiz-Longo, Carlos V .; Otte, Neil; Otto, Scott;
Owens, Karen K.; Page-1, Robert; Patterson, Joe K.; Preston, Ken; Prevett, Donald E.; Purtle, Lawrence; Ramon, Rudolph; Revay, Kenneth P,
Rieckhoff, Tom; Rivera, Jorge; Rudolphi, Michael; Segert-1 Randall; Smelser, Jerry; Snoddy, Jim; Snyder, Michael W.; Sofge, Al (NASA HQ);
Speece-1, Bob; Stevenson-1, Charlie; Sutton, Marcy; Swan, Bobbie G.; Teehan, Paul; Tepool, Ronad; Tinsley, John; Wallace, Rodney 0.; Walters,
James B.; White, Doug; Williams, Tom; Wilson, David; Wilson, Thomas F.; Wool house, Dwight; Worlund, Len

STS-107 Launch+4 Day Consolidated FilmNideo Report

Attached is a copy of the STS-113 Launch+4 Day Consolidated FilmNideo Report.

i
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During my computer replacement, 1 lost the distribution list and have been working ro restore it. Please review over the list of namesthat thisis
being sent to and verify that the proper individuals are getting it. Also, the following were getting it before and | cannot find e-mail addresses for
them. If you have one, please provide it to me; Bakes, Russell; Conte, Barbara A; Counts, Parker; Feeley, James; Jones, Ferdinand; Kan, Kenneth;
Kopfinger, Philip; Lamkin, Bill; Nichals, Stanley; Robertson, James; Sanofsky, Kerry; Schomburg, Calvin.

Bob Page
KSC/MK-SIO (321)867-8516

STS-107

Launch+4Day

Consolidated Film/Video Report

KSC, JSC, MSFC and Program Integration
Film/Video Analysis Teams

22 January 2003
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This report consolidates the multi-center post flight photo reviews into a single list of observations for engineering review. This integrates the
photo review process into the IF A / PRACA process to ensure that the identified observations are assessed and dispositioned prior to the next
flight per established problem reporting criteria.

CFVR-107-01
Camera: E204, E208, E212 Time: UTC 016:15:40:21.699

During ascent at approximately 81 seconds MET, debris was seen to originate from an area near the ET/Orbiter forward
attach bipod. Due to lighting conditions in the area, it is not known whether the debris originated as a single item which
broke up or if it originated as several separate items. Four objects are seen or surmised from the data.

Object #1 , the largest of the items, was a light-colored piece of debris which appeared (016:15:40:21.699 UTC) to move outboard in a-Y
direction, then fell aft along the left Orbiter fuselage and struck the underside (-Z) of the leading edge of the left wing (016:15:40:21.882 UTC).
The strike appears to have occurred on or relatively close to the wing glove near the Orbiter fuselage. After striking the left wing, the debris broke
into aspray of white-colored particlesthat fell aft along the underside (-Z side) of the Orbiter left wing. The spray of particles was last seen near
the LSRB exhaust plume.

Object #2, darker and smaller in appearance than the first, is visible in the frame immediately following the appearance of Object #1. Itstravel path
seems to be slightly more outboard and more in the -Z direction than the first. This object actually strikes the wing before Object #1. (A spray of
particlesis seen traversing aft prior to the strike from Object #1 ).

Object #3 is not seen directly in any views. However, evidence of its existence comes from a second spray of particles at
the same time as and parallel to the spray from Object #2.

Object #4 does not appear to strike the Orbiter J but is seen asit crosses over the ET vertical strut. This object may be part of the debris cloud from
Object #2/3.
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KRS IGE & 1dabuls Team

KSC ICE & Debris Team
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Comparison views of the strike areaimmediately before and after the event were examined for indications of damage to
the wing. The resolution on the films and videos is insufficient to see individual tiles. Of the multiple views that should
have been available to view this event, many were unuseable. Based on the resolution of the views available, no
conclusions can be reached on the extent of any damage that may have occurred from this event.

Secondary effects from the spray of materials following the strikes was aso considered. The MER was contacted to
determine the Elevon positions at the time of the strike. Since the Left Inboard Elevon was dlightly down, there is also the
possibility of strikesthere.

Time Elevon Position (deg)

G.m.t. MET (sec) LB LOB
016:15:40:20 80 2.58 -4.87
016:15:40:21 81 1.63 -4.87
016:15:40:22 82 . 0.71 -4 87
016:15:40:23 83 0.24 =3.T1
016:15:40:24 84 0.24 =209

Note: For the elevons, a negative deflection is Up, positive is Down

A preliminary assessment of debris impact conditions predicted an impact to the Orbiter lower surface at location X01049, Y 0185 (results provided
on January 17 i 2003) Impact velocity was estimated to be approximately 750 ft/sec with an impact angle estimated to be less than 20 degrees.
Further analysiswill be performed;
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CFVR-107-02

Camera: E-220, E-222, E-223, E-224 Time: UTC 15:39:33.196

Approximately 33 seconds after T -0 (15:39:33.196 UTC) severa particles are observed falling away from the -Z portion of the LH SRB ETA ring.
Particles are probably pieces of the instafoam closeout on the ETA ring. (E-220, E-222, E-223, E-224)

From Post-Flight SRB Inspection:

The LH ETA ring instafoam closeout exhibited missing foam on the aft side. The areas of missing foam were sooted,
indicating they came off in flight and not as the result of water impact. The largest area was approximately 3 inchesin
diameter by 2-1/2 inches deep. This appears to correlate with the debris seen coming from this area on the tracking films
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(E-220, E-222, E-223, E-224).

Missing instafoam. with
sooting, from the aft side of the LH ETA ring.
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