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Abstract

In the debate over the collapses of the Twin Towerd/11, the shaking of the earth that
accompanied these collapses has played an impaméatThis shaking registered
clearly on seismographs. Less clear, however, tareauses and the times it began. The
National Institute of Standards and Technology essptes the role of the debris from the
collapsing buildings in producing the seismic siignan assessing NIST’s hypothesis |
focus on the collapse of the South Tower and attéomgbetermine the time the collapse
began, the time the debris from the Tower struekgtiound, and the temporal relation of
these events to the shaking of the earth that apaaied the collapse. | consider both the
Lamont-Doherty Earth Observatory’s seismic evidegmog the evidence provided by a
less studied form of seismic instrument, the vigeoera. | also draw on witness
testimony. | conclude that key statements by Ni€Tadse. Major shaking of the earth,
and corresponding seismic signals, started welbteethe debris hit the ground. In fact, it
seems certain that the shaking of the earth stdveddre visible signs of building
collapse. This evidence is incompatible with tHeiad NIST hypothesis of the cause of
the collapse of the Towers.



Introduction

In debates over the collapses of the Twin Tower8/af, the shaking of the earth that
accompanied these collapses has played a sigriificken The collapse of the North
Tower is associated with a seismic disturbance aittcal magnitude of 2.3 and the
collapse of the South Tower, which will be the mfmious of this paper, registered 2.1. [1]
But the questions remain: when did this shakingrheand what caused it? While it may
seem intuitively plausible that the rapid disintg@n of such enormous buildings would
produce seismic signals, it is likely that undardiag the nature and times of the signals
will give us more insight into the destruction bése buildings.

In 2006 the National Institute of Standards andhhetogy, which had produced a lengthy
report in 2005 on the demise of the Twin Towererapted to answer a number of
guestions about the collapses. Here are two ofjtlestions and answers as found in
NIST’s 2006 publication:

5. Why were two distinct spikes—one for each tower-seen in seismic
records before the towers collapsed? Isn't this indative of an
explosion occurring in each tower?

The seismic spikes for the collapse of the WTC Trsvege the result of
debris from the collapsing towers impacting theugueh The spikes began
approximately 10 seconds aftee times for the start of each building’s
collapse and continued for approximately 15 seconldsre were no
seismic signals that occurred prior to the initiatof the collapse of either
tower. The seismic record contains no evidencewoald indicate
explosions occurring prior to the collapse of thwers.

6. How could the WTC towers collapse in only 11 secosdWTC 1)
and 9 seconds (WTC 2)—speeds that approximate that a ball
dropped from similar height in a vacuum (with no ar resistance)?

NIST estimated the elapsed times for the first goitgpanels to strike the
ground after the collapse initiated in each ofttheers to be approximately
11 seconds for WTC 1 and approximately 9 secondg/foC 2. These
elapsed times were based on: (1) precise timirigeoiitiation of collapse
from video evidence, and (2) ground motion (sei3mignals recorded at
Palisades, N.Y., that also were precisely timebcated for wave
transmission times from lower Manhattan (see NCSTABR)... [2]

Question 5 posits seismic “spikes” that precedectilapses of the Towers. [3] NIST
replies that there are no such spikes precedingpsd initiation and therefore there is no
evidence of pre-collapse explosions in the seisgtord. The seismic spikes, says NIST,
indicate activity that occurred well after the bregng of the collapses and were caused by
debris striking the ground.



NIST’s statement is not free of ambiguity. NIST da®t actually say there were no
relevant seismic signals at all produced as thiglingis came down, but it appears to be
using the term “seismic spikes” to refer quite gaiig to the major seismic signal
produced in association with the collapses of thedrs. In saying that the spikes were
caused by debris hitting the ground, it apparentghes to imply that there were no
significant seismic signals produced prior to delstrike.

As for Question 6, NIST again deals in ambiguityddes not say what it means by
“collapse,” but merely affirms that the first impaof major debris from the Towers
occurred at the estimated times (9 and 11 seconds).

In this paper, | will explain what | mean by “cgdse initiation” in the case of the South
Tower and will try to reach clarity on the timetbfs event. Then | will establish the time
of debris strike. Next, after establishing the eshbf our investigation into seismic
evidence, | will make a plea for a broad understandf the seismic record, setting forth
the case for the use of video cameras as crudacgiaphs. Then | will examine the
video record of a camera by broadcaster NY1 thadrded the collapse of the South
Tower, and following this | will set forth a hypasis that | believe can explain the
anomalies and difficulties that surround the issiihe shaking of the earth. In support of
my hypothesis | will present corroborating testimdrom witnesses. Finally, | will
summarize the conclusions of the research.

| shall argue that key claims by NIST as given abare false. And although the issue of
explosions will not be central to this article, illvBuggest that the evidence presented in
this paper is incompatible with NIST’s collapse bihesis.

Timeline

The main time estimates associated with the calapshe South Tower as given in
official reports are listed in the following talligmes in all cases are Eastern Daylight
Time): [4]

TIMES ASSOCIATED WITH COLLAPSE OF SOUTH TOWER

VISUAL SEISMIC SEISMIC REVISED
9:58:59 a.m. 9:59:04 a.m. 9:59:07 a.m.
NIST “Adjusted Time Time Reported in FEMA NIST “Time Based on
from Television Study LDEO Recent Analysis”
Broadcasts”

FEMA Report (2002, 1-10) | NIST Final Report 1-5A
NIST Progress Report (2005, p. 22)
(2004, Appendix H, H-15) NIST Final Report 1-5A

(2005, p. 22)

NIST Final Report 1-5A
(2005, p. 22)




The 9/11 Commission report also gives a time 08 %9 a.m. for collapse initiation but
this is not an independent estimate, having bdentirom NIST (“Adjusted Time from
Television Broadcasts” as given in NIST’s 2004 Pesg Report.) [5]

In its early reports NIST gives a time of 9:58&#. based on visual records (“Relative
Time from Visual Analysis”), but it later rejectisis as inaccurate and as superseded by
the 9:58:59 a.m. time (“Adjusted Time from TelewisiBroadcasts”), which is its final

and best visually determined estimate. [6] We megdjet into the issue of what led to the
five seconds being added to the earlier estimate.

So the final visually determined estimate of cadlamitiation—in other words, the time
when the video records indicate collapse begins-8:89%a.m..

The two further times in the table above (9:59:0v.and 9:59:07 a.m.) are both based on
seismic evidence as distinct from video-based Visuaence. NIST asserts that seismic
times are later than the visually determined tilbesause they refer to the moment when
debris strikes the ground. The first of the seisesttmates (9:59:04 a.m.) is the time
originally given by Columbia University’s Lamont-Derty Earth Observatory (LDEO) in
Palisades, New York and thereafter included in20@2 report of the Federal Emergency
Management Agency (FEMA). [7] This time estimate #me rationale behind it have
been available since 2001 and have been corroloitearently, by other seismic
stations. [8] But the final NIST report acceptegised seismic time of 9:59:07 a.m.
(“Time Based on LDEO Recent Analysis”) and takas #s superseding the time of
9:59:04 a.m.[9] How could LDEO have been off by three secomdthe earlier estimate?
What is the rationale for the three second reviBiNIST does not tell us, and the LDEO
report that NIST refers to when justifying this oga has apparently not been made
public. [10]

There is reason to be cautious about the revigetheetime. Notice the difficulty NIST
found itself in prior to the discovery by LDEO thahad been off by three seconds. NIST
was committed to a collapse initiation time of 98Ba.m. There was not much room to
maneuver with this figure since television broadkasth appropriate time-stamps were
publicly available—two of them will be used in thgaper. But LDEO had reported that
the seismic signal began at 9:59:04 a.m. Since NiISHed to claim that the seismic
signal was caused by debris hitting the earthuhtbitself in trouble. If the seismic signal
that began at 9:59:04 was caused by debris stritkieground this left only five seconds
for the debris to make it to the ground—utterly ompible without a violation of the laws
of physics.

So NIST apparently sent LDEO back to the drawingrd@and LDEO returned with an
extra three seconds. As can be seen in NIST’s Za@&tion 6 and response as given
above, NIST settled on nine seconds as the tinadioh sufficient debris hit the ground
to cause a seismic spike. NIST got eight secontlseadifference between the two times
(9:58:59 a.m. as collapse initiation time and #nased LDEO seismic time of 9:59:07
a.m.) and had no difficulty coming up with an ex@exond by referring to margin of
uncertainty in measurement (one second for nettord-stamps and one second for the



seismic times referring to the South Tower’'s cakp [11] NIST has tried to find a way
to create sufficient time between collapse inibiatand debris strike to make it plausible
that the LDEO-recorded seismic signal began whénisistruck the ground.

What did LDEO do to come up with three extra ses@nd

First, recall that although the times recordedfierarrival of seismic waves are extremely
accurate these recorded arrival times are noeatehtre of the controversy. At the centre
of the controversy are “origin times,” the timesemhthe seismologists estimate the
seismic waves were produced. These origin timesatrdirectly recorded but computed.
In order to compute them it is necessary to knamvype of seismic wave being dealt with
and, from this, the expected speed of the wavesiigtance of the point of origin from

the seismometer where the waves’ arrival is rearded the medium (type of rock, and
so on) through which the waves have traveled tdrget their point of origin to the
seismometer, since this medium will affect the slpee

In the present case the LDEO seismologists detedrimat the waves in question were
predominantly short-period Rayleigh waves. Rayleigives are a form of “surface
wave.” They travel near the surface of the eahgistinct from seismic “body waves”
that travel more deeply in the earth. The seismsisgstimated that these short-period
Rayleigh waves would be traveling an average dfdrieters per second from the World
Trade Center to the seismic station in Palisades; Xork. Since the distance between
the two points is 34 kilometers, they gave 17 sdsa@s the time it would take the seismic
waves to make their journey. It was on this basas the time of 9:59:04 a.m. EDT was
initially established as tharigin timefor the South Tower’s seismic signal. The arrival
time of the seismic waves was, therefore, 9:59:41 BDT. [12]

It seems unlikely that the time of 9:59:21 a.m. whanged by LDEO. | assume that what
was changed was the estimate of the speed of Yleiffawaves. If the waves were
assumed to be traveling 2.4 km/s instead of 2 &S would have its extra three
seconds. But did LDEO have good scientific reagomaake this change or was the
change made because NIST requested a few extradsgttIntil NIST and LDEO tell us
how they got the three seconds and what theifficadtion of the procedure is, | do not see
how we can accept the revised figures.

What do we do in the meantime? Unwilling to takeH@MNIST’s new figures on faith,
we are stuck in NIST’s earlier dilemma: we haveydide seconds between collapse
initiation and seismic signal, and no matter howtwist and turn and juggle the figures
this gap is too narrow.

Toward Reliable Times for Collapse Initiation andlis Strike

(i) Collapse Initiation:

What should we accept as indicators of the beggqafrthe collapse of the South Tower?
How shall we get a precise time for this event? Htwall we corroborate our time?



While | do not favour the term “collapse” as deptivie of what happened to the
Towers—I prefer “destruction”— | will accept theeusf the term in this paper without
debate. But this concession does not solve thdgmobf what we should mean by
“collapse initiation.” To what event does this neife the case of the South Tower? We
could use the expression to refer to the first deand movement of the building but there
is another obvious possibility. The top of the $olibwer underwent a number of quite
rapid changes. The earliest and most visible chéragaeve could reasonably associate
with collapse is the deformation of the top of thelding—often referred to as a
“leaning” or “tilt” of the top portion. This “tilt"toward the east and south can be seen
quite distinctly in surviving videos, and with thelp of selected video evidence we can
make a fairly good estimate as to when it begjathis paper, | shall take the beginning
of this tilt as collapse initiation.

Although a judgment is called for when determiniihg beginning of the tilt (the
distortion of the building is gradual; the evenh clean or sharp), | estimate that frame
61 in a video clip from NBC is the first frame irhigh the tilt can confidently be
ascertained. [13] Frame 61 is located at 2.035r&kcmto this video clip.

Collapse Initiation:
NBC video frame 61

Unfortunately, the NBC video, despite its claritygs no time-stamp, so we must find a
way to coordinate events in it with events in vislémat do have time-stamps. (For a
discussion of time-stamps and related method, pperdix A.)



It is possible to discover what | shall call “dmsttive transient events” (DTE) in the video
footage we possess, which allow us to match fragnée accurately between two or more
videos. Two such DTEs suffice to allow us to pldee NBC video, with its clear view of
collapse initiation, on a time-line.

A frame showing three ejections from the northeasther of the South Tower gives us
our first DTE. We can find this event in the NBG@&o and on a time-stamped ABC
video. [14] Although the perspectives differ (thBGlvideo has been shot from the
northeast, whereas the ABC perspective is froomtrth) the match is quite precise,
because this configuration of ejections lasts fdy @about one tenth of a second. [15] The
matching frames recording this DTE are:

NBC 196 (6.540) = ABC 108389 (1:00:16.580).



NBC: three ejections at
6.540 in video clir

ABC: three ejections at
1:00:16.580 in video clig
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The real time of this DTE, as determined throughube of the correct ABC time-stamp
(see note 14) is: 9:59:04.092 a.m. EDT.

Carrying out the required calculations, we arritva aollapse initiation time of (6.540 —
2.035 = 4.505, and 9:59:04.092 — 4.505 =)

9:58:59.587 a.m. EDT.

To seek correction or corroboration we need to &indther DTE that will allow us to use
a separate and independent broadcaster time-stadgteérmine the time of collapse
initiation. We discover that a line of “puffs” ojegtions on the east face of the South
Tower are visible on both the NBC video and a videthe South Tower’s collapse by
broadcaster NY1. [16]

To compare the two video clips, which capture thatB Tower from different directions
(NBC from the northeast and NYI from the south)sihecessary to look at a series of
frames. Appendix B gives 6 frames from each viden @e then choose, with some
confidence, the first frame in each series (frafmenshe NBC clip and frame 1470 in the
NY1 clip) as matching or near-matching frames.

NBC frame 75 (2.503 sec. into clip)

Incipient
ejections

E.:-.



NY1 fr. 1470 (49.049 sec. into clip)

Incipient
ejections

Frame 1470 in the NY1 video clip represents a fié9.049 seconds into the clip. Since
the NY1 time-stamp flips to 9:59 at 48.315 secanttsthe clip (frame 1448), we can
determine that the real time represented by fra#1® 1s (49.049 - 48.315 = 0.734, and
9:59:00.000 + 0.734 =) 9:59:00.734 a.m. We nowgpiimthe NBC times and calculate
that collapse initiation must be at (2.503 — 2.635468, and 9:59:00.734 - 0.468 =)

9:59:00.266 a.m. EDT.

Using ABC-NBC matching frames we derived a collajpsgation time of 9:58:59.587.
The two collapse initiation figures differ by orly679 seconds, so, assuming we have
been correct in our choice of the first frame inakhcollapse initiation is represented, we
can be quite confident in our estimate of collapgetion time.

NIST’s figure of 9:58:59 a.m. EDT for collapse iatton is surprisingly close to the range
of times | have calculated, especially since NI&$ hot been as forthcoming as it should
have been about its method of reaching its figilgnough my times are slightly later
than NIST’s | will not quibble over the differencleat will, for the purposes of this paper,
take NIST's estimate of collapse initiation as aate. The differences at issue are too
small to affect the conclusions reached in thisepap

What have we gained from this procedure? We hdkenaparent, replicable method for
determining the time of collapse initiation, withtdils NIST has not given. We can now
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have confidence in NIST’s collapse initiation tifioe the South Tower (similar research
shows NIST to be equally accurate for the collapgmtion time of the North Tower),
[17] and we have a method that we can extend to otleet®and video clips

(ii) Debris Strike:

We can now ask if NIST has been as careful in deteng the time of debris strike as it
has been in estimating the time of collapse indrat

There are several ways to pursue this investigabionlet us begin by taking NIST’s own
figures and estimates and asking how well theydstgmwhen we bring new video
evidence to bear.

There is a well known video clip, the provenancevbich is unknown to me, in which the
South Tower’s collapse is recorded from a positinrihe ground quite close to the
Tower. [18] Firefighters are seen in the foregroahthe beginning of this clip, and | shall
therefore refer to this as the “Firefighter videdliere is a very interesting soundtrack
accompanying the recording, which confirms thatuideo is playing in real time. [19]
This video will help us with our next DTE.

But first let us look at a frame from a CBS helitapvideo clip that NIST offers us in its
report. [20] The frame shows two focused ejectimmshe south face of the South Tower,
and NIST has attached to this frame a time of @&@.m. (Black arrows with
accompanying black text have been added by me.)
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NIST CBS frame: 9:59:06 a.m.

Debris

front @—wunu—
Top ;/ Streamer
ejection

Bottom
/ ejection

The two ejections are ahead of the collapse frahbhe is much lower than the other. We
can also see a “streamer” moving down the south féleese, as well as relative positions
and distances and the configuration of the colldpsd, give us our DTE.

The Firefighter video has a frame that closely im@scthis, recording the same DTE. It is
frame 195 (6.507 seconds into the clip). The stezaappears in the CBS frame to be
lower than the top ejection and appears in theighter video to be higher than the top
ejection, but | believe from other elements infila@nes that this is a result of radical
difference in perspective.
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Firefighter video:
frame 195 (6.507 sec.)

Streamer
-
Top

ejection
-

Bottom
ejection

Now that we have coordinated these clips, we cakeragime estimate for debris strike.
One of the great advantages of the Firefighterovzidehat it shows the debris wave very
clearly as it plunges to the ground, and it alsmrds the sound of the debris wave
striking the earth.

Frame 345 (11.512 seconds into the clip) showsldeis front descending on the
Marriott Hotel, also known as WTC 3, and poisedttike the ground.
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Firefighter video:
the debris front

Debris

~

| believe that the first main debris strike toolkq® less than a second after this frame. |
say this on the basis of measurements of the digbrisand of its speed as it passes the
242 foot tall Marriott Hotel. [21]

Let us suppose that the debris front struck thempld.5 seconds after this frame. In this
case, debris strike occurred at 11.512 + 0.5 =12s@conds in the clip. But we have
determined, using NIST’s time estimate and our matcframes, that 6.507 in the clip =
9:59:06 a.m. Therefore, the debris strike must lweeirred at (12.012 — 6.507 = 5.505,
and 9:59:06 + 5.505 =)

9:59:11.505 a.m. EDT.

But if collapse initiation occurred at 9:58:59 aam.NIST says, the time it took for the
debris to strike the ground after collapse initiativas (9:59:11.505 — 9:58:59 =) 12.505
seconds.

We recall that NIST has said:

“NIST estimated the elapsed times for the firseert panels to strike the ground after
the collapse initiated in each of the towers t@pproximately 11 seconds for WTC 1 and
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approximately 9 seconds for WTCThese elapsed times were based on: (1) precise
timing of the initiation of collapse from video eence, and (2) ground motion (seismic)
signals recorded at Palisades, N.Y., that also wezeisely time-calibrated for wave
transmission times from lower Manhattan (see NCSTA®R)...” (my emphasis)

NIST is wrong by more than three seconds, a sungtslarge figure under the
circumstances and given the importance of theseersat

But is it not possible that “the first exterior s’ preceded the debris wave seen in our
video clip? We have no reason to be interestedishar that particular panel. NIST has
made its estimate on the basis of seismic sigealthe debris of interest to us must be
sufficiently massive to create seismic waves. Weelevery reason to believe the first
significant wave of debris has been captured inr¢hevant frames of the Firefighter
video.

Now we must consider the seismic evidence. NISE fagt while it estimated collapse
initiation from visual evidence, as we have alsoam this essay, it estimated debris
strike from seismic evidence obtained from the Latxidoherty Earth Observatory in
Palisades, N.Y., 34 km from the WTC. Why NIST woalbose to use this seismic
evidence instead of visual evidence obtained dioske WTC (as in the Firefighter
video) is not clear. But let us now turn to NISE&smic evidence to see how convincing
it is.

Seismic Evidence
(i) NIST, FEMA and LDEO Establish the Context:
In its 2005 report, NIST glosses over a seriouscdity. It says:

Times listed in Table 3-1 for the collapses oftthie towers based on the
television records and the revised LDEO analyspeapto differ
significantly. These differences are likely dualifferent definitions used
for the collapse times. The times based on visoalyais refer to the time
when the collapse of a tower first became evid&htle the times based on
seismic records likely indicate the time when thiérfg debris first struck
the ground. [22]

Notice the repeated use of the term “likely.” Aesén the Questions and Answers quoted
earlier, by 2006 NIST was speaking with confideabeut the cause of seismic signals,
yet scarcely a year earlier it had been using kel Wlikely.” What was NIST trying to

say here? Was it saying it had to guess the imesitof LDEO experts or the authors of
the FEMA report? No guesswork should have beenssacg: NIST is given by U.S. law
the power to subpoena witnesses. [23] Or was ihgahe seismic signal might have been
caused by something other than debris strike?, lfre® would be an important admission,
quite at odds with the confident assertions of 2006
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If we consult the 2002 FEMA report and study itHaqmse times we will find that FEMA,
basing itself on the LDEO seismic study, does agtthat the debris hit the ground at
9:59:04 a.m. but that the South Tovkexgan to collapsat 9:59:04 a.m. [24] According to
FEMA, the start of the South Tower’s collapse dmelgtart of the seismic signal were
simultaneous.

To put it differently, FEMA thought that the seisnsignal started at the beginning of the
collapse of the South Tower and lasted until dedirige, while NIST appears to have
decided that the seismic signal started at theninégy of debris strike and lasted during
the time it took for all of the debris to rain dowivhy has NIST obscured this very
important difference of interpretation of the seissignal?

As for the Lamont-Doherty Earth Observatory, | gething in its report to indicate how
its seismologists interpreted the figure of 9:59{2%] It is their estimate of the time of
origin of the seismic signal from the collapse—iether the signal started at the
beginning or the middle or the end of the collaihey do not say. And why should they?
They have no particular expertise in what was haipygeat the World Trade Center and
there is no reason to look to them for a detaigerpretation of the figures they came up
with. That has been the duty of FEMA and of NISTt Bixe FEMA report and the NIST
report disagree fundamentally.

If this uncertainty hangs over the figure of 9:398m., then it also hangs over the revised
figure of 9:59:07 a.m. NIST apparently wants uac¢oept that the figure refers to debris
striking the ground. But it has given us no reasobelieve that this is LDEQO’s
interpretation and, more importantly, no convinciegson to believe it is the truth.

(i) Accidental Seismometers:

The LDEO report, “Seismic Waves Generated by Aftdrapacts and Building Collapses
at World Trade Center, New York City” says: “Unfamntately, no seismic recordings of
ground motion are currently known to exist at ayveose to the WTC.” [26]

If by seismic recordings we refer to products dioidl seismic stations, the statement is
correct. But we should bear in mind that seismigegamay be recorded in unofficial,
informal or accidental ways. There may have beeformoal recordings of seismic waves
“at or very close to the WTC” by instruments desidrior that purpose, and for this
reason it may be possible to speak of the Palis&s York seismic station 34 km from
the WTC as the closest station. But there wereungnts much closer to the WTC that
recorded earth vibrations produced by the varivests of 9/11. | refer to video cameras
on tripods.

There has been some attention in the 9/11 trutremewt to the trembling of video
cameras and its significance, but many researdizess steered clear of the discussion.
Whatever the reason for this timidity, there igustification for ignoring this fascinating
and important form of evidence.[27]
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In this article | am interested in the overall pattof perturbations associated with the
collapse of the South Tower, and | will concenti@tea very important record left by a
camera belonging to network station New York 1 (NY1

But first a few words are in order about this gahsource and form of evidence.

The most obvious weakness and dangers of relyirh@movements of video cameras
are the following:

There will be cases where the camera trembles batemve have no simple way
of knowing what caused the trembling and whethbag anything to do with the
Towers. It might be caused by a minor, irrelevargng such as the rumbling of a
subway train or a simple jostling of the camera.

Video cameras will, in many cases, record no r@didime, unlike a seismic
station, which will have very accurate times.

There may be little uniformity in the record prodddoy the trembling of multiple
video cameras. Different cameras and differenbttfomay produce different
records. The structure of camera and tripod, tiraite the distance from the
source of the signal—all these may be impossibletermine with accuracy.
There may also be no easy way to match the recdrise camera with those of
another camera or to match any given camera wittiafseismic records.

Despite these difficulties, there are three obviaigantages of these sources of evidence:

The instruments (the video cameras) may be mudecto the source of the
seismic waves than any available seismic stations.

The records, which in some cases include quitegeditnes via time-stamps, may
be open to public scrutiny and interpretation.

The perturbations recorded may be accompaniednyltsineous recording, by the
same instrument, of visual and auditory eventsctvimay provide various sorts of
correction or corroboration.

Let me expand on the third advantage. The off@egdmic records tell us of vibrations in
the earth that are obviously related in some waléacollapses of the Towers—but in
what precise way they are related neither the dsctiremselves nor the seismologists
studying them can tell us. We have video recordb®initiation and progress of the
collapse, and we have separate seismic evidereehtllenge is to connect the two. It is
an enormous advantage to have a recording deategbords perturbations at the same
time as it records visual and auditory materia¢dlily relating to the Towers.

But do we have reason to believe that trembling@idameras on 9/Everproduced
evidence directly connected to objective eventhénTowers, as opposed to various
irrelevant local events? Certainly, we do. Thees for example, five main camera
perturbations recorded by Etienne Sauret’s canrecaraeras on 9/11, and there are good
reasons to believe that most if not all were caudmsedbjective events in the Towers.
These perturbations are discussed in Appendix C.
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The perturbations in Sauret’s footage that are miosttly relevant to this essay are those
associated with the South Tower’s collapse.

If we examine this sequence, the first clear ewidarsf camera trembling appears to come
at frame 2605 (clip time 1:26.920). The perturbatias tapered off by about frame 2860
(clip time 1:35.429). This means the perturbatestd for about 8.509 seconds.

But when does collapse initiation occur in thip@li

The South Tower is obscured by clouds of smoke catylsporadically can we get a clear
view of the perimeter columns with their aluminuladding. The first frame in which |

can definitely say that these vertical columnslkeginning to lean is frame 2252, which
represents a time of 1:15.142 in the Sauret filhee $equence is shot from the north and
we observe the building lean toward the east.

But a closer time for collapse initiation can béngd by finding a DTE that ties the Sauret
video to one of the other videos for which we haweecure timeline. As it happens, we
can observe the vertical fall of the roof of theu®oTower. We can watch as the slanted
white section of roof falls past the airplane damag the north face of the North Tower.
We discover that this event is also clearly visibléhe NBC video clip.

There are uncertainties in the matching of the ¢ijzs (Sauret and NBC) due to the quite
different angles and distances from which the shat® been taken, but we are able to
make a reasonably confident match.

The point at which the lower portion of the slagtimhite roof of the South Tower falls
past the lower portion of the plane damage on drthrface of the North Tower (not
discernable, unfortunately, in the copy of the fednelow, but discernable in the video)
can be taken as corresponding to frame 2345 iS#ueet clip, which occurs at 1:18.245
in the film.
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Sauret Matching Frame (2345)

| estimate that 196 is the frame in the NBC cligttinost closely matches the above
frame. It occurs 6.540 seconds into the clip.

NBC Matching Frame (196)
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So our matching frames are:
Sauret Frame 2345 (1:18.245) = NBC Frame 196 (6§.540

Collapse initiation occurs at NBC frame 61 (2.03®hjch is therefore (6.540 — 2.035 =
4.505, and 1:18.245 — 4.505 =) frame 2210 (1:13.#the Sauret clip. This suggests

that the shaking of the earth begins in the Sauif@(1:26.920 - 1:13.740 =) 13.180
seconds after collapse initiation. But we needutatrsict the time it takes for the seismic
waves to reach the camera, which we shall take .8 seconds. [28] This means that the
seismic event at its source begins (13.180 - 0.B2-380 seconds after collapse initiation.

We arrived at a figure of 12.505 seconds for dedirike based on a DTE in the
Firefighter video and a NIST-dated CBS frame. Tigarkes are very close and allow us to
feel quite confident that the perturbations eviderthe Sauret video clip are caused by
debris strike and that the interval between co#apgiation and debris strike is
approximately 12.5 seconds.

These results seem both to affirm and disconfir@T8 conclusions. On the one hand,

the Sauret camera’s behaviour seems to support’slESEertion that significant shaking
of the earth began with debris strike, not bef@ne the other hand, the Sauret camera’s
behaviour suggests that NIST is in error by attldage seconds when it estimates the

time of debris strike.

| shall suggest shortly a means of resolving thisundrum, at least as far as the South
Tower is concerned.

In the meantime, | believe it is clear from theadptesented in this section and in
Appendix C that the shaking of video cameras rangrthe events of 9/11 cannot be
dismissed as irrelevant but must be taken seri@asshy source of evidence.

The Case of the NY1 Video Camera

We now turn to the instance of camera shake tldttise heart of this paper and of my
analysis. The sequence of interest is the secotidsivideo clip from broadcaster New
York 1 (NY1). It is shot from a video camera appdiyeset up on a tripod on the ground
to the south of the Twin Towers. The camera is teoiup at the Towers at a fairly steep
angle and visibility is generally good, althougipimus black smoke obscures the top of
the South Tower and does not permit a clear vieaobépse initiation.

As of the time of writing of this article, the clgan be found here:

http://www.youtube.com/watch?v=srBvZE-i-vOQ&featuntmnnel page

and here:

http://ca.video.yahoo.com/watch/5477202/14412896
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During this sequence we hear an exchange betwetoaRat Kiernan and Kristen
Shaughnessy, a reporter on the scene. Shaughsessiywith the camera nor can she see
the image being broadcast. She is at a differemattion using a pay phone during this
exchange. [29] But she has a clear view of thelS®atver and is close enough that she
will soon have to run for her life.

Shaughnessy asks, “Do you have...any shots rightafi@t?” Kiernan replies, “You
know...we’ve got a shot looking up from the growatdhe Tower there.”

A few moments later Shaughnessy interrupts Kiernan:

“Oh! It's just coming down, Pat! It is just comimpwn! It's exploding! It is billowing!
Pat, the debris is flying--I'm gonna run.”

That is the last we hear of Shaughnessy on the Kapman, obviously stunned, continues
as best he can.

When watching this sequence, note:

There are early ejections of matter from the eidst af the South Tower. These
turn into great clouds descending evenly and atdpewn the south (near) side of
the building.

As the Tower comes down, it gives off a roar, whtblanges in tone and increases
its volume as the first wave of debris hits theuga.

The camera shakes.

There is nothing subtle about the shaking of thimera. It has been commented upon by
several viewers of the sequence on YouTube. [304dh viewers have noted two
separate phenomena. First, there is a very bgglgiof the camera a few seconds before
any sign of collapse. Second, there is a more dratmambling of the camera that is in
progress by the time Shaughnessy finishes herrsmntdt is just coming down” and that
continues without interruption through the resthedf sequence.

By simply pressing the pause button we can disttermain points in this sequence. The
initial, sharp jiggle of the camera appears to leapgt 45-46 seconds into the NY1 clip.
Shaughnessy’s “Oh!” and the first ejections of raftom the east side of the building
appear to occur at 49-50 seconds. The first madrcantinuing shake of the camera
seems to take place at 52-53 seconds. The increased of the collapse that appears to
signal the debris striking the ground is heard:@2 + 1:03 into the clip.

To achieve more accuracy we will want to examirtgvidual frames and make

appropriate measurements. Then we can convelintles bn the video clip to real times
via the time-stamp. But the challenge this clipsprés to NIST is already clear. The
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shaking of the earth may increase in severity agl#ébris hits the ground, but it starts well
before this.

Has the camera, so much closer to the action tteRalisades seismometer, caught a
shaking that the official seismometer has missed?a® NIST misinterpreted the seismic
signal from Palisades?

To answer these questions, our first task is toth shaking of the NY1 video camera.
Having downloaded the clip to our hard drive, aadgihg used VirtualDub to break it into
frames of approximately 33 milliseconds each, waosle a point on a building visible in
the frame and plot the movement of that point netaiio the bottom edge of the picture
frame during the sequence. We are not, of couteting the movement of the building
but of the camera. In order to make sure we damss crucial information, we take one
measurement of the point, using Screen Calipergdoh frame in the sequence. We
nominate frame 310, during the fade-in, as thdistapoint of the sequence and frame
2063 as the end point. This gives us 1753 fram#s as many separate measurements.

NY1l: Distance Measured

When we enter the data on Excel, the following grisgoroduced:
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NY1 video camera perturbation
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Let us now add four key times, concentrating onpibetion of the sequence in which
perturbation is greatest. [31] Bear in mind tha& tY 1 video clip has a time-stamp and
that we have corroborated it through cross-refengnio the ABC time-stamp.
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NY1 video camera perturbation:
close-up
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We can now make a few observations.

(1) The camera movement at 9:58:56 a.m. EDT, whladws up as a jiggle of the camera,
is extremely sudden and brief, and it occurs ablee seconds before collapse initiation.
On close inspection, it appears likely that the ement at 9:58:56 is part of a series of
less dramatic disruptions beginning several seceadser still:
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(2) The prolonged bout of camera-shaking begirex #fe brief event just discussed and
directly before collapse initiation as visually eéehined.

(3) The original LDEO estimate of the beginninglué seismic signal, accepted by
FEMA, does not correspond either to the first beiera shake or the beginning of the
sustained sequence, but it does appear to corrégpasely to a major spike (9:59:04).
(4) The largest spike in the series (9:59:11) appacorrespond to debris strike.

Since the Sauret camera began shaking 12.380 seafied collapse initiation, we may
hypothesize that the trembling of this particulamera was not triggered until the largest
seismic spike (9:59:11), caused by debris strikle@turring approximately 12 seconds
after collapse initiation. The times are not petrfeecause, not knowing the distance of the
NY1 camera from the South Tower, | have not taksoant of the time required for the
travel of seismic waves. But, bearing in mind tifeecences in camera site, apparatus,
and so on, and keeping in mind that the Tower dichit the ground as a discrete and
rigid body, our results are probably within a rezsdae margin of error.

The real times given in the above NY1 chart wijuge adjustment if and when it is
possible to determine the location of the camerh tam this, the distance of the camera
from the South Tower.

Preliminary Conclusions:

| began this paper by noting NIST’s claims thageftéhwere no seismic signals that
occurred prior to the initiation of the collapseeather tower,” that the seismic spikes
recorded by the Palisades seismic station occaifsedt 9 seconds after the beginning of
the South Tower collapse, and that these spikes therresult of debris impacting the
ground. We can now evaluate these statements. #igthbDEO presumably recorded no
relevant seismic signal prior to collapse initiatizve have certainly found one on the
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NY1 video clip. And although debris impacting th@gnd did cause a seismic spike, it
now seems that the seismic spikes recorded bydhsaHes seismic station began well
before debris struck the ground (probably betweearsd eight seconds before debris
strike) and considerably less than nine secones thfé beginning of collapse.

Direct Corroboration

| have argued that the earth shook well beforeSingth Tower hit the ground and, indeed,
before visible collapse initiation. But the nexiegtion must be: Is there corroborating
evidence? It may seem, after all, that | am allgnargreat deal to depend on a single
source, the NY1 video clip.

One of the richest forms of information about th&®on 9/11 is witness testimony, so
let us turn to this. Witness testimony tends ta@balitatively thick but quantitatively thin.
We may get accurate and vivid descriptions of kegnés but we will seldom be able to
measure quantities and will in most cases be upahléhis basis alone, to construct a
detailed time-line. But let us see what we cannear

| shall restrict myself to two sources of witnesstimony, the oral histories collected by
the Fire Department of New York (FDNY) and the venit accounts of the Port Authority
Police Department (PAPD). [32] Although | will cadrate on accounts of the South
Tower’s collapse, | will begin with four accountstbe North Tower coming down.

(1)
"As we approached Chambers Street, kept walkifngnstone had told us
about the total collapse [of the South Tower]. Véedpwn to about
Barclay and Vesey Street, which is a block awamftioe overpass, the
bridge overpass that goes across the West Sidentdigih

All you hear is a rumbling in the street. It souddi&e an earthquake.
When | was a younger kid, | was in an earthqualeiafelt like the same
exact feeling. | looked, and | could see the ardemmthe top of the roof
coming straight down.

We all turned and just threw our rollups down atarted running as fast
as we could.”

John Amato (9110421), FDNY, p. 3-4.

Notice in this account the close connection betwieeling and sound. Connecting the
experience to an earthquake, he saydeltiike the same exact feeling,” but he also says,
“It soundedike an earthquake” (my emphasis). It seems timatitumbling” he

experienced (“rumbling” is an extremely common tennthe oral histories to describe the
Towers coming down) refers simultaneously to soamd feeling.

The other thing that is helpful about the aboveoaat of the North Tower’s collapse is
the reference to an event with a known time. Antegtars and feels the rumbling, then
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looks up and sees the antenna coming down. Froeosidf the North Tower’s collapse,
we know that the antenna became lost to sightlvedtire debris struck the ground. [33]
So we know that the shaking he is describing caoldpossibly have been caused by
debris striking the ground. This is an example@# twitness testimony, although not as
precise as we might wish, may be precise enougktablish a very important point.

Three PAPD accounts, also referring to the Norttvdro will be useful to look at next
since each corroborates the above account.

(2)
"Someone said, 'Duck!" Captain Anthony Whitakeibged me and threw
me behind the truck. We huddled behind the trudk@suilding came
down. The sound was deafening. The street was pulike a
trampoline.”

Michael Shuhala, Part 2, p. 60

It is impossible to determine precise times from 8nhuhala account, but we note again
the close connection of sound and shakifftey are simultaneous. It is possible that the
shaking did not begin until debris struck the grbuout there is nothing in this account to
suggest it.

3)
"We regrouped and started back to help the injufsd] as we went back
towards Building #1. After walking two blocks threwnd shook and | saw
the top of Building #1 start to collapse--everyasi@ted to leave the area
for safety.”

Gary Gersitz, Part 3, p. 40

This witness suggests that the shaking of the &sglan at least as early as collapse
initiation.
4)

"l was standing there about 15-20 seconds whenreketsp Fields ran up to

me and said the building was going to come dowe.grbund started to

shake, | looked up and saw the top of 1 WTC stazbllapse. | started to
run..."

B. Pikaard Part 2, p. 17
This account suggests the shaking of the earttedegtcollapse initiation.

Since we are concentrating on the South Towerigitlvestigation, let us now turn to
FDNY and PAPD accounts of the South Tower’s cokaps

(5)
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"l lost track of time. You start to hear this rurmb¥ou hear this rumble.
Everything is shaking. Now I'm like, what the leelild that be. I'm
thinking we're going to get bombed. This is anraid.

You hear this thunder, this rumbling. Then youtkeebuilding start to
come down. Everybody's like, 'Run for your liveés® Building is coming
down!™

Jody Bell (9110335), FDNY, p. 9-11

Again we have “rumbling,” and again it is assodiatet only with hearing but with
feeling (“shaking”). Bell guesses that planes arthe sky (“This is an air raid.”) This
disturbance precedes visual signs of collapse (iTyuai see the building start to come
down”).

(6)
"-- at that time, | heard a rumble, you know, ahdr it was, you know,
really like, almost like an earthquake.

Then what happened was | heard people screaminguamdng and then it
seemed like they were going to -- it was like géinge a trampling. It was
just like bedlam...Then | started to run for safiety, because | looked up
and | saw that the building was going to come dowa.were right across
the street from it...suddenly, | was near that ggrarea, the sky as it
blacks out, and then all of a sudden, it just caloen."

Alexander Loutsky (9110151), FDNY, p. 10, 11

Again we have a reference to a rumble, and by nevswgpect both feeling and hearing
are involved when he makes the comparison to ahaqake. Once again, this
disturbance begins very early: “I looked up andwshat the building was going to come
down.” He does not say how he knew it was goingotme down, but perhaps he saw the
tilting of the top portion of the building.

(7)
"We went approximately one or two blocks when fadl sudden heard this
big roar. It sounded like another plane coming imtsounded like an
earthquake, but it just didn't sound right. So Westarted running, my
partner and I, and we had the commissioner withlas. The next thing |
know we were engulfed in this black cloud of smdke.

Richard McCurry (9110371), FDNY, p. 5
Fire Marshal McCurry’s account does not allow acfge time estimate. We cannot rule
out the possibility that debris was striking thewrd as this disturbance began. But | want

to draw attention to the word “roar,” which is pedily second in frequency only to
“rumble” in the FDNY collapse descriptions. Notathve also have another comparison
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to the sound of a plane, a comparison which, asAg D at the end of this article
makes clear, is extremely common.

(8)
"l was in back of the vehicle and | heard, it soaddike | thought another
plane had struck the building. This loud bang amehtit sounded like a
locomotive, or like when | used to live in HowareaBh, when the planes
used to come in at night, flying right over the $®uEverything started
shaking and | heard like a thunderstorm. Somebadyasned it's coming
down. I don't remember if it was on the radio, hessthe side door of the
bus was open. The back door of the truck--1 coa&laut of. | looked, and
| bent all the way down to look up as far as | ch@nd | could see the
cloud coming. | thought the building was actuadlilihg over. | didn't
know it was pancaking."

Eric Rodriguez (9110094), FDNY, p. 7

Although we cannot make a precise time estimata ttas account, the time of the
disturbance seems early. There are the famili@reates to planes, thunder and shaking,
and only after this do we have someone screamcitrsing down.” When he speaks of
the cloud coming we do not know if he is referringhe flow of pulverized material that
spread through the streets after collapse or i$ neferring to the vertical descent of the
pulverization wave. His final comments suggestliditter. The account certainly suggests
that the earth shook before debris hit the ground.

9)
"At that time we were looking at the top of theg¢osvand all the rubble
and people coming off, and all of a sudden you ¢heait sounded like
another airplane, or a missile. It was like a slskhake. The whole ground
just vibrated and shook. We just told everybodyig run into a building,
let's go, run, run, run...”

John Rothmund (9110112), FDNY, p. 5-6

Rothmund is describing a shaking of the earth dlcatirred very early, probably prior to
any visible sign of building collapse. He sees taland people coming off the
buildings—this took place over quite a lengthy pdrand does not suggest building
collapse—and then he experiences the hearing atidgevith which we are by now
familiar.

(10)
"The next thing you know, you hear a loud thundgriise. It sounded
like a jet, a big rumble. | start looking arounddahim like, what is that?
The next thing | know, | see the cop just takel'aiflike, where's he going?

Then | see the things on the floor, like Libertyou know, just like the
movies, bouncing up and jumping and shaking. | meanlike an
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earthquake, like a 6 point something or somethikgthat. But you see
stuff on the floor shaking from side to side. ke, oh, my God. | look up
and | was saying, oh, no, the building's goingaibdown.

Q. "So you had a feeling the building was comingmoight away?"
A."Yeah."
Q. "Is that what you first thought?"

A. "Yeah. The sound, it's just loud. At first (§sund) and then you feel
everything around you -- not around you but therfldarou feel the floor
trembling and shaking. You look at the floor, tivg, dhe sand and
everything on the floor shifting from side to sitie. like, oh, man...”

Robert Ruiz (9110333), FDNY, p. 10 ff.

Ruiz hears the rumble and thunder, thinks of thplgne, and clearly experiences the
shaking of the ground (FDNY members often talkhaf tfloor” when many of us would
refer to the “ground”) before the building has el&gun to descend. “I look up and | was
saying, oh, no, the building's going to fall dowH.i's not clear how he knows the South
Tower is going to collapse.

(11)
"Shortly before the first tower came down | remenibeling the ground
shaking. | heard a terrible noise, and then delrst started flying
everywhere. People started running toward the siggirea."

"By the time the debris settled from the first apdle, we started to walk
back east towards West Street, and a few minutexs-tal really don't
remember the time frames because we were so btrsynig to account for
who was in the staging area and who wasn't -- wadadly had the same
thing: The ground shook again, and we heard anotbeible noise and
the next think [sic] we knew the second tower wasing down."

Bradley Mann (9110194), FDNY, p. 5, 6, 7
Mann is confident about the sequence of events;iwime says was the same for both
buildings. The shaking came early—either beforgtdhe same time as, the loud sound.

Only then did the wave of debris come dowhe earth began shaking before visible
signs of collapse.

(12)
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"...at that exact moment | can feel -- or hear nlogse first. | hear a noise.
Right after that noise, you could feel the buildgtart to shudder, tremble,
under your feet.

Somebody said to me, 'What's going on?' | saidatWlgoing on? The
fucking building -- the goddamn building is comamvn'...lI knew what
was coming down. The building | was in was comiogrd..

| remember taking a few steps and trying to rurd gou're either thrown
or blown off your feet....

It was a terrible noise. Besides the building sharddy, the sound was
horrendous. To me it sounded like steel cuttingugh steel.”

Brian O'Flaherty (9110431), FDNY, p. 13-15

Precise times cannot be determined from O’Flahgdgtount, but the shuddering and the
sound are closely connected and certainly seenetzege debris strike.

(13)

"...we started ahead like halfway across West Stuit@ our stuff, and the
ground started shaking like a train was comingau Yooked up, and it
looked like a ticker tape parade off the back eflilding, because all
this stuff started coming down...We came halfwagsacthe street, and the
building was coming down."

Joseph Fortis (9110200), FDNY, p. 7-8

The earth shake either accompanied, or preced#dpse initiation.

(14)

"After that, | helped one lady out of the frontloé Marriott entrance, |
recall. | was on my way back...Then on my way b@atke entrance, | felt
the ground shake, | turned around and ran for rfey li

| made it as far as the Financial Center, like riggefore it, behind the last
Hatzolah ambulance facing the Trade Center, wherctilapse
happened...

| assisted that lady to the Hatzolah ambulance wad on my way back
when we felt the rumble. My partner actually came sf like running up
to me but not all the way. What should | do. | gmtl go get a long board
from the ambulance and that was the last | sawiraf We felt the ground
shake. You could see the towers sway [tower sway®khen it just came
down...”

Lonnie Penn (9110203), FDNY, p. 2-3,5

31



The earth shake seems to have preceded collagisgioni.

(15)

"Just at this time, another firefighter began tdl y& us from across the
street. He was looking up at the Towers and ydtedis to hurry up since
he thought the second Tower was about to fall.tiMoefirefighters and
myself again picked up the injured man and managedhalk three or four
steps when we felt extreme vibration and an intledioise 'like a
thousand freight trains.' | knew instantly that thewer was falling down."

Timothy Norris, PAPD, Part 1, p. 34

Vibration and noise are closely connected in thiant. The earth shake either
accompanied or preceded collapse initiation.

(16)

"As | walked to the window | heard this incredibl@se. It's difficult to
describe what it had sounded or felt like. It wie being in an earthquake
and under a thousand "L" trains all at once. Thieration ran thru me with
violent ground vibrations. | heard Lt. Kassamatislipg for me to get out
of there....[describes running, thinking] | thougthtvas another plane
crashing into the Plaza. | remember thinking thas vas it, | was not
going to make it. | heard a loud wind and glasst&ang around me. An
incredible force of wind and debris crashed thra thezzanine and
knocked me down...

We were walking north on West St. and just as wéhgoe | heard that
noise again. | remember looking up at the North @oand saw the
corners of the building collapsing straight down."

Anthony Croce, PAPD, Part 1, p. 64-67

| have left in the second part of this accountjidgawith the North Tower, because it is
essential to the interpretation of the accountwabae. When discussing the South Tower
he links the noise closely to the “violent grounbrations,” but we do not have enough
information to estimate where in the collapse trsssends and vibrations began. When
dealing with the North Tower, however, he saysdw the “corners of the building
collapsing straight down” after the noise has alydaegun. This indicates that the noise
started early, well before debris strike.

(17)

"We then continued walking down the ramp and towainé parking areas,
looking for people who may be trying to exit. Wevidat | can only
describe [as] a shudder in the building and then tawards the exit. We
ran up the Barclay St. ramp and made a right onésay St. | turned to
look up at the buildings as Tower #2 began collagsi
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Robert Greff, PAPD, Part 1, p. 94

It is not clear what building he is referring tosdmuddering. It is possible he is referring to
the South Tower itself. In any case, several sestwedbre collapse initiation he felt a
building in the vicinity of the South Tower shudder

What have we learned from these accounts?

The ground trembled--objects on the ground visghlifted and shook--well before
the debris from the collapsing Tower hit the ground

A considerable degree of shaking began not onlgreedebris struck the ground
but before the South Tower began to descend.

The earth shaking was directly associated withxaremely loud noise.

Although it is difficult to determine precise timgsm the witness testimony, these
accounts certainly corroborate in a general wayN¥é video record.

And our third conclusion, having to do with thes#goassociation of sound and shaking,
allows us to extend our enquiry to include indiremtroboration.

Indirect Corroboration: the Sounds of Collapse

The Twin Towers were huge buildings, and it is sunfprising that their rapid destruction
generated a great deal of noise. But this observaktbes not take us very far. We want to
know what specific sounds accompanied the collapsdsvhether these sounds
corroborate our findings about the shaking of thehe

Witness testimony and surviving audio records allesio distinguish three broad and
overlapping sorts of sounds accompanying the cedlsjisee Appendix D for these and
other accounts):

(1) Discrete impulsive sounds typically describsdaoms, bangs, crashes and
explosions.

"l had heard right before the lights went out, dl treeard a distant boom
boom boom, sounded like three explosions. | dorokwhat it was. At
the time, | would have said they sounded like barbbs it was boom
boom boom and then the lights all go out...” (Keévthrphy)

| have catalogued reports of explosions elsewlid4¢.| have only two comments on the
subject to make in this article. First, since sqgraeple seem to think we are faced with a
choice between explosions and the well known “rehbhd “roar,” it is important to
make it clear that these are not competitors. l#kke sorts of sounds were heard.
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Second, | want to mention that “booms” occurringiniy the South Tower’s collapse are
audible on at least two video recordings, one attis the Firefighter video and one of
which is the Sauret video. In the latter, thereeaght booms audible, and at least six of
them precede debris strike. [35]

(2) A “rumble” that includes both sound and feelanyf is characterized both by a deep,
continuous noise and a felt vibration.

See the accounts in the previous section, DireatoBoration, and in Appendix D.

(3) A “roar,” described most commonly as like tlvar of a jet plane, and including both a
deep sound and a higher sound--a whine or whistle.

"...all of a sudden | heard this sound. It sounideda jet, a high, whistling
sound. There was like a rumble behind it. It wks h jet with a
locomotive behind it.” (Mark Mazur)

The rumble and roar were extremely loud (“It wass lttudest noise I've ever heard in my
life,” Robert Larocco). They increased in volumehe early stages of collapse (“you
heard a roar, some sort of a vibration, like anrwvrr, getting louder and louder,” Kevin
McCabe).

Most importantly, as the two following testimons&sw, these sounds began before the
descent of the South Tower. (The witnesses heasdlieds, have a series of thoughts, and
then look up to see the building beginning to.tilt)

(a) "But immediately once | put the oxygen dowhehr the rumble, and |
heard a rumble that we thought was another planat'sTwhat immediately
everyone said, there's a plane coming, there'sianptane coming.

So we all looked up and what we saw was towergkgu2, the south
tower, begin to do this. The top kind of did thislahere was a horrendous
rumble.”

Q. “Now, your hand is showing that it's kind ofeil in one direction.
What direction did it tilt?”

A. “It was tilting towards us, so it had been totiiteng eastward....At that
point we hear the rumble and, you know, this isfigure I'm dead. |
thought this tower was going to topple. So | startun.” (Manuel
Delgado)

(b) "Then I just remember that, distinct noise léeairplane being on a
runway and it's ready to take off. | heard the loo@ring of like the
engines, and | thought another plane was hittiedothilding.
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Someone yelled run. | looked up, and the top otdleer | saw was
starting to move over. It was bending like it wasng to come down.
Everybody started running." (Bruce Medjuck)

The case appears to have been the same with thie Nower: the rumble preceded
downward movement:

"We were probably about a block away when we haagnt rumbling
sound. It sounded like jets were going overheadthend we looked up and
we saw the tower start to fall and we just ran.fahel Morabito)

Appendix D lists further descriptions, in the FDN¥al histories, of sounds
accompanying the collapses of the Towers--excludikosions, which | have dealt with
elsewhere, and focusing especially on the curiongparisons to the sounds of jet planes.
It is obvious from these accounts that the souawld,by implication the closely connected
vibrations, occur well before debris strike. | thi@re regard this witness testimony as
indirectly corroborating the main conclusions reatkhrough the NY1 graph and the
previously discussed directly corroborating evidenc

Conclusions:

If we simply checked time-stamps and exercised@pyate scepticism toward NIST’s
revised seismic estimates we would find good reésoeject NIST’s position that a
significant seismic signal began only when debitishie earth. Innovation in the use of
video cameras would not be necessary. But we hawe fyirther and used video evidence,
especially that embodied in the NY1 video, and aeehbeen able put together an
intriguing profile of the shaking of the earth andsuggest that:

The shaking of the earth seems to have reachedrBnpeak at approximately
9:59:04 a.m. This helps us make sense of LDEO@mai findings.

A second and higher peak came much later. Repiegehe moment when debris
hit the ground, it has been mistakenly represebyedIST as corresponding to the
start of the LDEO seismic signal.

The seismic event actually began before both (felpmints in time and, indeed,
before any visible sign of collapse.

Seeking to corroborate the NY1 video evidence, axeeHooked at witness testimony

from the FDNY oral histories and PAPD accounts, awedave found two kinds of
corroborating evidence, direct and indirect. Thectievidence has confirmed that a quite
intense shaking of the earth began well beforeig@mpact and that some degree of earth
shaking took place before collapse initiation. Trairect (auditory) evidence suggests
that the distinct sounds associated with shakinpetarth began well before debris
impact. Some of these accounts confirm that thedsuand by implication the vibrations,
began before visible collapse of the South Tower.
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| do not pretend to have resolved all the anomaéiteding to the shaking of the earth at
the time of the South Tower’s destruction. | do expect to see these anomalies resolved
until seismologists study the WTC events closelyt Boelieve it is clear that several of
NIST’s key claims are untenable.

| am especially intrigued by the evidence we nowsess that the earth shook before the
initiation of each of the three dramatic buildirgjlapses of 9/11. This article has touched
on some of the evidence relating to the South Tolmghe case of the North Tower we
have both witness evidence and video camera pattarb [36] As for World Trade
Center 7, NIST acknowledges the existence of arseisignal preceding the collapse by
ten seconds: "A seismic signal approximately 16a po the onset of collapse was likely
due to the falling of debris from the collapse (NISCSTAR 1-9 Appendix B)." [37]

The official explanation of the collapses givenNis T is not compatible with these pre-
collapse perturbations. For example, although tt&TNhypothesis of a gravity-driven
“progressive collapse” of the Towers does necdssitajor impact between the upper and
lower portions of the buildings (such as mighttheory, cause a seismic signal), this
impact would have to occur after, not before, gdkinitiation. And, in any case, when
we take the trouble to study the acceleration efupper block we find no evidence
whatsoever of the major impact NIST’s hypothestgines.[38]

The possibility that explosions caused some oofathe earliest perturbations needs to be
investigated. We already possess convincing evilehcritical explosions in these
buildings, [39] and we cannot help but notice thdeo cameras do, in fact, sometimes
shake before the visible beginning of collapsesointrolled demolitions.[40]

| hope other researchers will take advantage ofrtbhods and materials used in this

article to further refine our knowledge of the destion of the buildings of the World
Trade Center on September 11, 2001.
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ENDNOTES

1. Local magnitudes were reported by Won-Young Kairgl, “Seismic Waves Generated
by Aircraft Impacts and Building Collapses at Woflchde Center, New York City.”
Lamont-Doherty Earth Observatory, Columbia UnivgrdPalisades, New York. Date
uncertain.

http://www.ldeo.columbia.edu/~mwest/papers/WTC LDEKOM.pdf

2. National Institute of Standards and Technology (NJ%ederal Building and Fire
Safety Investigation of the World Trade Center Bisa Answers to Frequently Asked
Questions (August 30, 2006)

http://wtc.nist.gov/pubs/factsheets/fags 8 2006.htm

3. NIST’s Question 5 may be based on a 2002 atbigl€hristopher Bollyn, “Seismic
Evidence Points to Underground Explosions Causid@\Wollapse.” American Free
Press.

http://www.serendipity.li/wot/bollyn2.htm

Bollyn did not, to be sure, claim that the mairssgc spikes occurregeforecollapse
initiation but that they occurred “at the beginnwfgeach collapse.” In any case, Bollyn’s
article has been sharply criticized by Jim Hoffm&ae, for example, “Seismic Records of
the Twin Towers’ Destruction: Clarifying the Relatship Between Seismic Evidence and
Controlled Demolition Theories.” (Version 0.9, O81, 2006.)

http://911research.wtc?.net/essays/demolition/seistml

My research supports several of Hoffman’s points tli¢ other hand, although | have
been greatly influenced by Hoffman’s method, myliitys on the South Tower’s collapse
signal are quite different in some respects frogfinidings on the collapse signal of the
North Tower. Perhaps these differences can be cdednbut at the moment mine are less
compatible with NIST’s claims.

4. These time estimates can be found in the NIp@rts detailed in the table and found
at:

http://wtc.nist.gov/

5.The 9/11 Commission Report: Final Report of thadwati Commission on Terrorist
Attacks Upon the United Stat@¢ew York: W. W. Norton, 2004), p. 305; 550, n615

6. Williams Pitts, et alFederal Building and Fire Safety Investigation toé tWorld Trade

Center Disaster: Visual Evidence, Damage Estimatad, Timeline AnalysigNIST
NCSTAR 1-5A), p. 23.
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http://wtc.nist.gov/INCSTAR1/PDF/NCSTAR%201-5A%20CPh0O4 -8. pdf

7. “Seismic Waves Generated by Aircraft Impacts Baidding Collapses at World Trade
Center.” And se&Vorld Trade Center Building Performance Study: D@talection,
Preliminary Observations, and Recommendatidiesleral Emergency Management
Agency, 2002,1-10.

8. See “Seismic Waves Generated by Aircraft ImpantsBuilding Collapses at World
Trade Center.” The report notes that five stattovithin the greater Metropolitan New
York region” in addition to the Palisades statioacbrded the two tower collapses,” and it
gives the impression that the records of all tretaons support the times estimates given
in the report.

9. NIST NCSTAR 1-5A, p. 22, 23.

10. NIST NCSTAR 1-5A, p. 23, 24. The paper in gioesis referred to (p. 24) as:

Kim, W. X., “Analysis of Seismogram Data RecordedSeptember 11, 2001 during the
World Trade Center, New York City Disaster, Finalchnical Report to the Building and
Fire Research Laboratory,” Lamont-Doherty Earth é&Watory of Columbia University,
Palisades, New York, January 31, 2005.

| assumed the author of the report was LDEO’s Wanng Kim so | wrote to Dr. Kim,
asking him if | could have a copy of the report. ddplied that he did not have a copy but
suggested | ask NIST for one. NIST has not respbtaeny query.

11. NIST NCSTAR 1-5A, p. 23.

12. “Seismic Waves Generated by Aircraft Impaci Building Collapses at World
Trade Center.” Cf. Hoffman, “Seismic Records of Twan Towers’ Destruction.”

13. As of the time of writing of this article, thMBC video clip may be found at:

http://ishare.rediff.com/filevideo-south_tower_egbke-id-34537.php

Currently, the clip is also available at the Tesém Archive as part of the NBC 9/11 full
day coverage--it is found at about 12 minutes &hdekonds into the 9:54 a.m. — 10:36
a.m. segment, as a play-back dealing with theezartillapse of the South Tower.

http://www.archive.org/details/sept 11 tv archive

14. Various versions of the ABC video clip are ¢afale on the internet, some with time-
stamps and some without. As of the writing of #iscle, the ABC full day coverage has,
unfortunately, been removed from the Televisionhire site and is no longer accessible.
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| have chosen a version of the clip that was doaahal from the internet in 2005 as part
of complete, full day ABC coverage. This versiotuadly has two time-stamps, which
give significantly different times.

As can be seen in the exemplifying frame belowrel& one time-stamp at the top of the
picture and another at the bottom. Although it cdrbe discerned in the single frame
below, detailed study of the footage shows thatdpdime-stamp is 12.729 seconds
ahead of the bottom one (discounting the diffetemé zones). Comparing several events
in this video with the same events in other videgs conclude that the lower time-stamp
is the correct one. It is the lower time-stampréfare, that has been used in my
calculations.

ABC: Two Timestamps

/

Timestamp A

Timestamp B

\

15. The twin ejections used here as part of thik D@ve been studied, and their velocities
measured, by David Chandler.

http://www.youtube.com/watch?v=N UelLXfl37s

16. The NY1 video clip will be the focus of ourettion later in the paper and an internet
link to it is provided there.

17. If we take collapse initiation in the caseldd North Tower to refer to the first certain
downward movement of the roof antenna, and if wecklthe frame in question against
the (lower) time-stamp on the ABC video, we ar@e collapse initiation time of
10:28:22.176 a.m. EDT. NIST’s most recent estinfiateéhe collapse initiation time of the
NT is 10:28:22 a.m. EDT.
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18. As of the writing of this article the Firefigintvideo can be found on the
Studyof911.com website:

http://www.studyof911.com/video/

There are two main versions of this video availabtgh found on this website. One has a
clearer picture, and it is this one | have usecdetablishing DTE and taking images and
measurements. (But see also the next note.)

This video is said to have been “filmed from Wese&t between 1 World Financial
Center and the Banker's Trust Building.” | havedénely adopted this estimate, although
| do not know the date and author of the articlevinich this estimate is made (“Explosion
Sounds and the World Trade Center - Twin Tower &psiés”).

Currently, the article can be found at:

http://www.mediumrecords.com/wtc/audio01.html

19. The version of the Firefighter video with theoper quality image has a superior
soundtrack. By this | mean that this soundtrackriuch better than the other one with
witness reports of the sounds of the collapsecépicthis soundtrack as the more
authentic of the two.

20. NIST NCSTAR 1-5A, p. 233.

21. A good discussion of the Marriott and its disiens is found in the FEMA report,
World Trade Center Building Performance Studyapter 3. We can determine from the
Firefighter video that the debris front falls pts full height of the Marriott in a bit more
than one second and is accelerating as it falls.

22. NIST NCSTAR 1-5A, p. 23.

23.May 2003 Progress Report on the Federal Buildind kite Safety Investigation of
the World Trade Center DisastéMIST Special Publications 1000-3). National Ihgg

of Standards and Technology, U.S. Dept. of Commévies 2003, p. 7.

24. In the FEMA report]l-10 we find:
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http://www.fema.qgov/rebuild/mat/wtcstudy.shtm

The meaning is clear: the South Tower was hit@2:94 andegancollapsing 56
minutes, 10 seconds later, at 9:59:04. FEMA sagscthilapse time has been determined
from the Lamont-Doherty Earth Observatory seisragord.

25. http://www.ldeo.columbia.edu/~mwest/papers/WTC LDEOM.pdf

26.P. 4.

27. Most of the discussion of pre-collapse shakiag focused on the North Tower and a
well known video clip by Etienne Sauret (from h&WTC: the first 24 hours”, available as
a DVD). Clips from the Sauret film are graduallyrigeremoved from the internet, but as
of the time of writing of this article the trembgjrof the Sauret camera both before and
after collapse can be seen here:

http://www.youtube.com/watch?v=2E-tieJFVGY

It is important to realize that the version of ttig on this site does not include the
original Sauret audio—the audio here is taken fRigk Siegel’s film, “911 Eyewitness.”
This transposing of sound tracks is legitimateoag) las it is made explicit.

The What Really Happened website furnishes an ebaai@n attempt to show, through
a study of changing patterns of smoke and debgs the top of the North Tower, that the
pre-collapse Sauret camera shake represents evealin the North Tower.

http://whatreallyhappened.com/WRHARTICLES/shakelhtm

28. | am depending on the work of a researcheadireeferred to (“Explosion Sounds
and the World Trade Center”):

“Also, a view of the South Tower collapse from Hane angle is available. In this clip,
the South Tower can be seen shrouded in smoketandirsg behind the North Tower. It
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was filmed from somewhere off of Varick Street alistance of approximately 1600
meters

29. http://www.nyl.com/content/about_nyl/staff profig3999/kristen-
shaughnessy/Default.aspx

30. YouTube comments tend to be ephemeral, andstkispecially true in the study of
9/11 since many of the most important video cligskeeing removed from the internet.
But here are typical comments posted some timeraggation to the NY1 clip:

Gyphia (2 months ago) Show Hide

-3
Reply | Spam
I noticed that, also heard a small bang in the distance.
the camera was fixed, doesnt wobble at all, except just before the collapse.
Also:
StarryKid06_ (3 months ago) Show Hide
0
Reply | Spam
Right at 0:46, the camera shakes very briefly prior to the collapse
melb223 (4 months ago) Show Hide
+1
Reply | Spam

See how at 00:45 seconds there is some severe shaking, at 00:48 the clock ticks over to 9.59 am, then a
second later at 00:49 the south tower starts to collapse, very interesting. | think it was very well planned.

31. The four times as listed on the graph are apmate. My measurements give the
following as the times corresponding to the peaksked:

9:58:56.396
9:58:59.333
9:59:04.004
9:59:10.777

32.
FDNY:

http://graphics8.nytimes.com/packages/html/nyre/@0850812 WTC GRAPHIC/met
WTC histories_full_01.html

PAPD:
http://www.thememoryhole.org/911/pa-transcripts/
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33. | have examined five different video clips drale found that the antenna of the North
Tower is visible until 4.5 — 7.8 seconds after @p#le initiation, depending on the location
and perspective.

34. “118 Witnesses: The Firefighters’ Testimonyetplosions in the Twin Towers.”
http://www.journalof911studies.com/articles/Articke 118Witnesses WorldTradeCenter.

pdf

35. Although eight sounds can distinctly be heardhe DVD (“WTC: the first 24
hours”), the first two are especially prominenttlaes following sonogram kindly prepared
for me by Joe Terrien shows:

Discussion of these sounds can be found in “ExpfoSiounds and the World Trade
Center - Twin Tower Collapses:”

http://www.mediumrecords.com/wtc/audio01.html

36. Examples of witness accounts are given on p2@&8 of the article. The shaking of
the Sauret video camera (note 27) is the best knostance of camera shake in relation
to the North Tower but it may not be the only oAis.of the time of writing of this article,
see also:

http://www.youtube.com/watch?v=mHPQgLLJfq7s

37.Final Report on the Collapse of World Trade Ceainding 7. NIST NCSTAR 1A:
Federal Building and Fire Safety Investigation loé MWorld Trade Center Disaster
November, 2008. Pp. 42-43. The apparent absurtlityeoNIST statement derives from
the use of the word "collapse” to refer to two elient events. In the first instance
"collapse" refers to the visible descent of thddng; in the second case it refers to the
invisible and hypothetical falling of debris insithee building prior to visible descent.

http://wtc.nist.gov/NCSTAR1/PDE/NCSTAR%201A.pdf

38. See MacQueen and Szamboti, “The Missing Jo§imple Refutation of the NIST-
Bazant Collapse Hypothesisldurnal of 9/11 Studiesol. 24, Jan. 2009.
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http://www.journalof911studies.com/volume/2008/ThesihgJolt7.pdf

39.There are numerous websites that have asseeatdzhce of explosions in the WTC.
Three of the best known are:

http://www.journalof911studies.com/

(See not only the articles in t@eurnal of 9/11 Studiesself but other peer-reviewed
articles mentioned on this site.)

http://911research.wtc7.net/

http://www.ae911truth.org/

40. See, as of the time of writing of this article:
the demolition of the Intel Building in Austin, Tex:

http://www.youtube.com/watch?v=4nm4wVoe678

the demolition of three power station chimneys:

http://www.youtube.com/watch?v=HsWTtw--66M

and the demolition of the Tencza apartments ini¥ieg

http://www.youtube.com/watch?v=d-WvQbFMIWU
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APPENDIX A
Method: Time-stamps and Graphs

1. NIST uses network time-stamps to establishriigline for major events at the WTC. It
estimates that these time-stamps are generallyagayrate and that the margin of error is
about one second. (See note 11.) My own use oé titee-stamps suggests NIST’s
estimate is accurate.

2. To the extent that | am able to discern NIST&thmod, | find that it relies, like my
method, on distinctive transient events (althoughterm is my own). Any rejection of
my method as applied in this paper would, therefoage serious implications for NIST
and its own method and time-line.

3. In this paper | shall, as a general rule, givees exactly as they are delivered by the
software | am using (VirtualDub), which divides gmfootage into 33 millisecond
frames. We cannot, of course, claim to determieadlal times of the events in question
to the millisecond, so suitable rounding off carcheied out when we convert
VirtualDub times to real times. The claims | maRkehis paper do not depend on
millisecond-level accuracy.

4. Most of the time-stamps found on the networlegglgive simply hours and minutes.
So, for example, a time-stamp might read “9:59"t Bis possible to determine very
precisely when the number flips from 9:59 to 10@d with this information we can
determine seconds and fractions of seconds usingofitware.

5. Creating graphs from camera perturbations ispécially difficult, although it

requires patience. A stable point in the pictaypi¢ally part of a building) is chosen and
its apparent vertical movement recorded by meaguiineach chosen frame, the distance
between the point and the fixed border of the pe&ctuhave used the software called
Screen Calipers for my measurements.
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APPENDIX B
6 NBC Frames and 6 NY1 Frames Showing South Towst Eace Ejections

NBC frame 75 (2.503 sec. into clip)

NBC frame 85 (2.836 sec.)
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NBC frame 95 (3.170 sec.)

NBC frame 105 (3.504 sec.)
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NBC frame 115 (3.837 sec.)

NBC frame 125 (4.171 sec.)
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NY1 fr. 1470 (49.049 sec. into clip)

NY1 fr. 1480 (49.383 sec.)
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NY1 fr. 1490 (49.716 sec.)

NY1 fr. 1500 (50.050 sec.)
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NY1 fr. 1510 (50.384 sec.)

NY1 fr. 1520 (50.717 sec.)
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APPENDIX C

The DVD of Etienne Sauret’s “WTC: the first 24 hgiucontains a short and a long
version of his film. In the longer version there &éinree separate video sequences (each
one shot with a stable camera from a single arsgtahg together at the beginning of the
film. Within these three sequences are the fivéupeations.

(1) The first perturbation begins at approximafedyne 429 (14.314 seconds into the clip)
of the first sequence and lasts about 2.5 secditils puts its initiation at about 18.5
seconds before the beginning of the perturbatisn@ated with the impact of the plane

on the South Tower. Furlong and Ross have madseafoaan explosion, presumably in
the basement, in the South Tower somewhere bettveand 20 seconds prior to plane
impact. It is possible that this first perturbatiwas caused by that explosion, although this
hypothesis would not be without its own challendesthis case the seismic signal
interpreted by LDEO as the result of the planstis actually the result of the explosion.
But we then have to explain why the plane strilcertht show up on the LDEO record
given that it appears to show up clearly in theréof the video camera.)

Craig Furlong and Gordon Ross, “Seismic Proof -1 3Mas An Inside Job” (Updated
Version Il).Journal of 9/11 Studiesol. 3, Sept. 2006.

http://www.journalof911studies.com/volume/200609ksionInTowerBeforeJetHitByF
urlongAndRoss.pdf

(2) The next perturbation is associated with thpdaot of the plane on the South Tower
and is represented below in graphic form (see Agipxea for the method used to obtain
this graph).

South Tower Plane Strike

50 ~

40

30

Pixels

20

10

memmmmmmmmmmmmmﬂmmmmm

1 25 49 73 97 121 145169 193 217 241 265 289 313 337 361 385 409

Frames (1 frame=0.033 sec.)
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There are two phases of disturbance in this peatigi, which can be indicated roughly
as follows:

Two phases of disturbance

South Tower Plane Strike

Pixels

1 25 49 73 97 121 145 169 193 217 241 265 289 313 337 361 385 409

Frames (1 frame=0.033 sec.)

| assume the first phase of disturbance (A) was@aby seismic waves generated at or
around the time of airplane impact and that thesephase (B) was caused by the
pressure wave created by the deflagration of tpewacloud that formed subsequent to
the crash. Video cameras may move in responsectit®in both earth and atmosphere,
which is to say that they will at times be bothd@seismographs and crude barographs.
The accompanying visual and auditory data capthyeitie camera seem to me to support
this interpretation. The same general phenomena-ei@@perturbations from seismic
waves followed by perturbations caused by disturbarn the atmosphere—can be seen
in the NY1 video clip discussed in the article.

Note that in the selected frames below the blurahtpe image in frame 220 represents
one of the moments of extreme camera perturbatiainl interpret as caused by the
pressure wave from the vapour cloud.

These and other camera perturbations on the Sadest merit separate and detailed
study.
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Frame 75

Frame 190
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Frame 220

Frame 240
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Frame 265

(3) The third perturbation is the one related ®dbllapse of the South Tower discussed
in the body of the article.

(4) In the third video sequence, we find the welbWn pre-collapse perturbation
associated with the North Tower (see Note 27).{fémable lasts about 2.5 seconds. The
North Tower begins to descend about 9 secondstaieznd of this perturbation.

(5) The next perturbation in the third sequencsy alssociated with the North Tower, is so
delicate that it can easily be missed. But it idamably present, as the website referenced
in note 27 makes clear:

http://www.youtube.com/watch?v=2E-tieJFVGY

Measuring and interpreting this perturbation asks$dor a separate study. In my view, the
largest spikes after collapse initiation are likeused by debris strike, but there are
smaller perturbations preceding these that must déferent causes.
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APPENDIX D

FDNY ORAL HISTORIES:
THE SOUND OF THE TOWERS’ COLLAPSES, WITH A SPECIAOCUS ON THE
COMPARISON TO JET PLANES

(1) “Next thing you know, you hear another--theylIsaid there were jets out there that
day. They were out there. | started to hear angéteright, it sound like the flush of a jet.
What it was was actually the building coming dowdidn't actually see the building
coming down but you heard it. Why | didn't sed dpn't know. We were just so busy
concentrating on what we are doing. You just hélaigithrushing, thrushing noise like a
rocket. | thought the building was under attackimga

You just start seeing this smoke coming down. Vé¢ ook off.”

South Tower
Faisel Abed (9110071), p. 6-7

(2) "As we approached Chambers Street, kept wallstigno one had told us about the
total collapse. We get down to about Barclay andeyeStreet, which is a block away
from the overpass, the bridge overpass that gaessathe West Side Highway.

All you hear is a rumbling in the street. It souddi&e an earthquake. When | was a
younger kid, | was in an earthquake and it fek like same exact feeling. | looked, and |
could see the antenna on the top of the roof costiragght down.

We all turned and just threw our rollups down ataited running as fast as we could. |
took about five steps, | turned back to look behimgl and the debris was on my heels.
Guys were just scrambling through the streets.|Kitlze debris overcame us, and you
couldn't see anymore. It was like pitch-black, itotrkness."

North Tower
John Amato (9110421), p. 3-4

(3) "...I heard what | thought was a jet enginenpldn retrospect, it turns out that it was
the first tower coming down.

;nd the next thing | noticed, that jet engine soamd then a loud crash and then pitch
black."

South Tower
Glenn Asaeda (9110062), p. 17-18

(4) "Approximately 9:50, we heard this loud noislmoked up and it sounded like another
airplane was coming in. That's what it soundedoiinded like a large engine, like you're
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sitting on the seat on the wing of the plane. Bhage best way | can describe what it
sounded like.

We look up and we saw tower two coming down. We glisan."

South Tower
Kevin Barrett (9110464), p. 4-5

(5) "We were operating in the lobby, and all ouaden we heard the roar of a jet engine,
is what it sounded like. We thought that there aasther plane coming into the building.
We went from the lobby area into an elevator bam-aescalators that led into the
concourse area...

Not two seconds later debris and dust started tweda, and essentially we were just shut
down."

South Tower
James Basile (9110105), p. 5-6

(6) "...we heard this noise. It sounded like antrthought it was another jet coming
overhead. | thought it was a fighter jet now padimglor another plane coming. Pretty
much everybody started scattering..."

South Tower
Paul Beck (9110326), p. 4

(7) "I lost track of time. You start to hear thismble. You hear this rumble. Everything is
shaking. Now I'm like, what the hell could that Be thinking we're going to get
bombed. This is an air raid.

You hear this thunder, this rumbling. Then you theebuilding start to come down.
Everybody's like, 'Run for your lives! The buildirgcoming down!™ [He then describes
himself doing several tasks, then says: "Then Bhafter that--the building came down."]

[later, p. 16-17:]

"Oh, wait, another major thing. When that seconitimg came down, as we were
running, you hear this thunder in the air. This waary part. We hear thunder. That's
when I'm like, oh, no, now they're going to bombYisu hear this thunder. You know it's
in the air, but you don't see anything. You jusdrtthis loud sound. It's just getting bigger
and bigger.”

South Tower; North Tower
Jody Bell (9110335), p. 9-11; 16-17

(8) "...I guess a little bit after | got past tipaiint, there was a loud roar....l figured another
plane was coming."
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South Tower
Thomas Bendick (9110083), p. 3-4

(9) "l looked back because | heard what | thowgdis another jet, and it was the building
on its way down already."”

North Tower
Paul Bessler (9110503), p. 6

(20) "I didn't turn around to look. | just hearathoise coming down, and it was like a jet
engine, just getting louder and louder."

South Tower
Pedro Carrasquillo (9110089), p. 5-6

(11) "that's when tower one came down, so | wag/est Street. | looked up. There was a
jet plane. It sounded--1 mean it sounded like aaofilane coming over and | said holy
god, | hope it's one of ours. | looked up. It waenrs. There was a building coming
down."

North Tower
Salvatore Cassano (9110011), p. 11

(12) "As we were doing that, somebody said, themetgther plane. That's it, another plane
is coming, another plane is gonna crash. We hé@sdumble, that's when the building
came down. We all thought it was a plane...We digttlzought it was another plane.
That's right. That's when the other building caroenl Because we heard the rumble
(BOOM). Just crashing down, | thought it was anoftiane."

North Tower
Allen Cruz (9110047), p. 10

(13) Q. “You knew the building was coming down?”

A. “No. We were reacting. There was no logical thioil You were reacting to the noise.
The noise was getting louder and louder. It was &iket engine or a train coming at you.
So we just ran and ducked.”

South Tower
John Culley (9110107), p. 11

(14) "Whatever time it was when that first buildisigrted to come down, all we heard
was just like a loud thunder that didn't stop. Wlen looked up you saw the debris
starting to fall from the top, and a cloud of smaketop and it was hard to judge where
the debris was going to fall..."

South Tower
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Frank D'Amato (9110043), p. 6

(15) "But immediately once | put the oxygen dowhehr the rumble, and | heard a
rumble that we thought was another plane. Thatat whmediately everyone said, there's
a plane coming, there's another plane coming.

So we all looked up and what we saw was towergkgu2, the south tower, begin to do
this. The top kind of did this and there was a &odous rumble.”

Q. “Now, your hand is showing that it's kind ofedl in one direction. What direction did
it tilt?”

A. “It was tilting towards us, so it had been totitting eastward....At that point we hear
the rumble and, you know, this is it. | figure IGead. | thought this tower was going to
topple. So | start to run.”

South Tower
Manuel Delgado (9110004), p. 14-15

(16) "Right after that, in my mind, | heard a rumbgl and it was almost as if it was the
roller coaster at Coney Island. It seemed like tahretanging on metal sound. Then we
saw a black cloud come out, and | told everybodyto"

North Tower
George DeSimone (9110129), p. 6-7

(17) [He hears a “rumble” when the South Tower coth@wvn. Then he says:]

"So when that collapsed, | felt a tremor and lt@mards North End, but we had a cloud
following us..." [South Tower]

"...but when the second tower fell [North Towerhdver forget that sound. It sounded like
a freight train passing by. | never forget thatreyunever forget that sound. Like a freight
train."

South Tower; North Tower
John Felidi (9110201), p. 8, 9

(18) "I heard a tremendous roar like I've neverthéefore and it sounded like a jet
engine was like right over my head, like | was aaravay with a jet engine just taking
off over my head.

At that point | kind of looked up in the air becaubat's where--and | was looking for a
plane. | couldn't see anything, but | saw peoptaing. So | said, well, this may be a
good time to start running....l started running] #men there was a complete--a blanket
over me..."
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North Tower
Thomas Gaby (9110140), p. 11-12

(19) "At that point--again, not even--1 would sdyoat 40 seconds, we get to the middle of
the street with this individual, and you heard l&koud 'rrrrr.” Everything started shaking.
We thought it was another plane.

What we did, we all separated. Me and two othesgWalker and Murphy, we went
back to the building."

North Tower
Joseph Galasso (9110322), p. 9

(20) "It wasn't that long at all, and we heard #osind that kind of sounded like an
airplane. We thought it was another airplane gttime towers. That's exactly what it
sounded like, you know, and it gradually got loutler

South Tower
Peter Giammarino (9110436), p. 4

(21) "...we started to hear this rumbling sound) #imis was probably five, ten minutes
after we got into the loading dock. We heard thimbling sound and, you know, the
rumors were there of additional planes missing,actdally, my initial thought was this
was actually another plane...and the noise stogretiyve opened up the door, and
everything was pitch black.”

South Tower
Michael Guttenberg (911005), p. 10-11

(22) "...we were sitting there talking and we heagbund that sounded like a plane -- like
you were in the middle of a plane engine.

Everybody looked up and you said oh, no, a thirel dinat's how loud it was. Then we
turned our eyes toward the Trade Center and wdlsatop building [sic] come down...I
ran. | dove under that ambulance and it startegbtdouried with rubble.”

South Tower
Mark Harris (9110057), p. 5

(23) "9:55 we heard this loud rumbling noise, lodkg and saw the building coming
down. Everyone started yelling, run, run, run, sostarted running up Vesey..." [p. 3]

"That's about the point when the building came dawd my back was to it. | heard the
noise. | turned around and it looked like | waskiog at a movie. It was like surrealistic.
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| can still vividly see the debris coming down astdrting running. The noise is -- |
thought it was another plane actually, becausadige was so deafening loud, from
everything coming down." [p. 7]

South Tower
Stephen Hess (9110060), p. 3, 7

(24) "While she was telling her sister that she s&fe, what | perceived to be the building
started rumbling, the one we were in, and it wasmpression that a third plane hit the
building we were in. | had no idea that the fimstvér was collapsing...so it was my
impression at that point that the whole buildirtig[bne they were in] was going down,
that a third plane hit the building, and that weeverobably going to be dead at that
point...The rumbling, the building was rumblingdame thought the whole building was
coming down, people were screaming in the hallstheke engulfed us, we couldn't see,
and there was just a loud rumble, a jet rumblihg...

South Tower
Randall Hirth (9110152), p. 4-5

(25) [Note: This refers to an occasion some adiexy 9/11 and illustrates the traumatizing
effect of the collapse sounds.]

"There was thunder, | will never forget. | was hohgeiess the week after that, and
thunder, there was this horrible storm that cameuigh and I'm at home and I'm finally in
my bed and I'm like okay, | can't sleep, everybmdynocked out and all of a sudden this
big kaboom. | was in my bedroom and | have a raadbng ranch. My room is here, my
daughter's is here and my son's is here and mwasersleeping with my daughter that
night.

| got out of the bed, that boom, ran and scoopedwo kids up and jumped on top of
them. They are like, ah, what's the matter? I'ma Vilhat was that? My husband is like holy
shit, you need to see somebody about that...

And [ still do that, you know. They are demolishimgjldings over by where I live to
build a new mall. I'm like, what was that, you kndike commando on the floor. Come
on baby, let's go. You know, it's wild."

Veronica Jacobs (110173), p. 12-13

(26) "We heard like a lot of trembling and everyitii So we better get out of here. This
doesn't look good. There is no more people coming.

So we started walking the same way the Chief wand,he was at the other end. He said
the same thing. He said we better get our assedsf tvere. This doesn't look good at alll.
As we were walking, we heard -- we thought it wasther plane coming. It was like a
big shhhhh. A thousand times louder than thabuinsled like a missile coming and we
just started booking. We took off like bats outefl.
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We made it around the corner and that's when théislthe fan right then and there. We
heard that loud and then ba boom. I just -- it likesan earthquake or whatever. A giant,
giant explosion." [Debris starts hitting him shyrdfter this.]

North Tower
George Kozlowski (9110308), p. 8

(27) "Before | could finish that sentence, we hgast a loud noise and looked up and
tower two was starting to collapse. With that ebedy just started running...

Tower one now comes down. Same thing but this some of us take off straight down
West street, because we realized later on, subioustg we wanted to be near buildings.
We all thought it was secondary explosives or npbaees or whatever."”

South Tower
Art Lakiotes (9110216), p. 4-5

(28) "Anyway, just to describe to you the collap$é¢he south tower coming down, |
really wasn't aware there was a full collapseoutyht it might have been just a localized
collapse. It was the loudest noise I've ever heamdy life. It was in both ears. Kind of
like those rockets that they launch the spacelsisuitith, it was like | had one going off
in each ear. When | thought it was the loudestenbasver heard, every second it was just
increasing getting louder and louder and louder.

| was running as fast as | could. With this noisttigg louder and louder, also what's
happening simultaneously was light -- what evdrntlige had was becoming darkness..."

South Tower
Robert Larocco (9110081), p. 21

(29) "We heard a noise like the plane was still c@mn -- like another plane was coming
in. We turned around to look, and that's when aiilding was going down."

Kirk Long (9110509), p. 6

(30) "Then all of a sudden there was like a loualmost like a rushing sound, a roar, and
we looked up and we could see it looked like anlasipn and the building kind of went

in and out and kind of like shook and | rememblez RO or 30 guys, whatever it was, all
there at the command post. A lot of them in franine pulled towards West Street. We
were looking up and then this thing started condagn and nobody ran. | could
remember that. Even myself, | remember being hypadtby this thing and just looking
up at it and then finally, thank God, somebodysellRun." And we took off..."

South Tower
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David Loper (9110349), p. 10
(31) 10:

"-- at that time, | heard a rumble, you know, aneln it was, you know, really like, almost
like an earthquake.

Then what happened was | heard people screaminguanthg and then it seemed like
they were going to -- it was like going to be arting. It was just like bedlam...

Then | started to run for safety too, because kdéooup and | saw that the building was
going to come down. We were right across the sfrest it...

...suddenly, | was near that garage area, theskybdacks out, and then all of a sudden, it
just came down."

South Tower
Alexander Loutsky (9110151), p. 10, 11

(32) "...we started to hear a rumble that was ahdbbusand times more intense than the
sound of the subway that runs underneath the grduridgomething similar to that. Like |
said, a thousand times more intense. With thatebawly came running around the corner
and | always make the comment that | don't thirskféet were touching the ground...and
he was saying run run run, the building is comiogd. There were some other people
behind him. The dust cloud was right behind them."

North Tower
Daniel Lynch (9110185), p.7

(33) “I said it sounds just like this, this is edgavhat it sounds like, here's another one,
thinking it was a third plane. Meanwhile the sododne was four distinct events. They all
sounded the same. The two plane crashes and theotlapses, except the collapse lasted
longer...

That was the fourth event in the sound departnidr@.sound was the same thing again.
Sounded like a plane to me. Sounded like anotlareplbut it was the collapse of tower
one..."

South Tower; North Tower
Paul Mallery (9110312), p. 8, 11

(34) "Shortly before the first tower came downrhember feeling the ground shaking. |

heard a terrible noise, and then debris just stgeflying everywhere. People started
running toward the staging area."

64



"By the time the debris settled from the first eplse, we started to walk back east towards
West Street, and a few minutes later -- | reallg'tieemember the time frames because we
were so busy in trying to account for who was & $kaging area and who wasn't -- we
basically had the same thing: The ground shookiagaid we heard another terrible noise
and the next [7] think [sic] we knew the secondé¢owas coming down."

South Tower; North Tower
Bradley Mann (9110194), p. 5,6, 7

(35) "l was talking to him when | heard a loud gli& roaring noise, like a loud loud
roaring noise. At the time | didn't know what it svgjust looked up. All | could see
because of the fog that was there, you couldn'abege. Your distance was limited. Once
| heard that, | heard like a big explosion, a tredwis explosion, let me put it that way
and a rumbling sound....

| also felt myself airborne. | was airborne. | didyet that far. | was airborne. | felt a force
behind me and it slammed me down on the groundt $lgpped down on the ground.
Everything started hitting me, whatever was falliAgthe time | didn't know what it was.
| thought maybe that the building that was on @xploded. | didn't know. | found out
later on that the second plane had hit anothedimgj) the second tower.” [GM: He’s
wrong: it's the first collapse]

South Tower
Edward Martinez (9110494), p. 5

(36) "As we got like a half a block away, you coblear a gigantic rumble. It sounded like
a jet flying overhead. Everybody immediately lookgy and you could see just a big
cloud of dust coming down to the ground. | dide& she actual top of the building
coming down, but you knew what it was."

North Tower
Vincent Massa (9110222), p. 7

(37) "...all of a sudden | heard this sound. Itreded like a jet, a high, whistling sound.
There was like a rumble behind it. It was like aw&h a locomotive behind it.

| heard people screaming. All of a sudden, therfee that were behind me were throwing
their hose packs down. When | came out of the lbathke truck, | looked up and | saw
the second tower coming down. The second towercaasng down."

South Tower
Mark Mazur (9110118), p. 6

(38) "Shortly after they came out and got theirrgeg we were ready to go straight

ahead, you heard a roar, some sort of a vibrail@a vrr vrr vrr, getting louder and
louder.
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My first thought to myself, I live down in Rockawayp | have heard planes coming
overhead for years. It sounded like a plane gettioger and louder and louder and next
thing you know, you felt the building shook...Irkil might have heard somebody say it's
coming down or something.” [He hides behind a \aalll hears the Tower come crashing
down.]

South Tower
Kevin McCabe (9110344), p. 13

(39) "I heard that roar again. Sounded like a btgjane..."

North Tower
Richard McCahey (9110191), p. 26

(40) "Then we heard this loud noise like anothanpl That's what we thought it was,
another plane. It was a real loud rumbling. | caarla lot of people screaming...we could
see this big, black cloud of smoke coming up.”

North Tower ?
Dulce McCorvey (9110007), p. 6

(41) "We went approximately one or two blocks wiadirof a sudden heard this big roar.
It sounded like another plane coming in or it sadhtlke an earthquake, but it just didn't
sound right. So we all started running, my paraet |, and we had the commissioner
with us also. The next thing | know we were engliifethis black cloud of smoke..."

South Tower
Richard McCurry (9110371), p. 5

(42) "The second collapse was really bad becawse/tiole building really shook and the
noise--it was--it sounded like it was another pldneas waiting for the fuselage to come
in. It was so loud."

North Tower
Jason McGimpsey (9110477), p. 7

(43) "Then within a minute or two, it sounded likenissile was about to come through
the windows, | guess maybe on every floor, bubitreled like it was going to come right
through the 23rd floor. Everyone automatically jostthe deck, like you do in a war
movie.

We heard a crash and the ground shaking..."

South Tower
Edward Mecner (9110391), p. 5-6
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(44) "Then | just remember that, distinct noiseldén airplane being on a runway and it's
ready to take off. | heard the loud roaring of ltke engines, and I thought another plane
was hitting the building.

Someone yelled run. | looked up, and the top otdkeer | saw was starting to move over.
It was bending like it was going to come down. Bbedy started running...

...I really didn't know what was happening, | thotig plane had actually hit the building,
a third plane.”

South Tower
Bruce Medjuck (9110086), p. 10-11

(45) "Then all of a sudden you heard something,ibsdunded like a harrier jet was
landing right over top of us. Sure enough that sddower was just coming straight
down.

It was sick. | didn't think | was going to survidewas really a sick sight and a really sick
sound."

South Tower
Craig Monahan (9110016), p. 7

(46) "we heard a high pitched whine and wind aratéhé¢hundering crashes.”

North Tower
Roger Moore (9110214), p. 6

(47) "We were probably about a block away when ea&rti a giant rumbling sound. It
sounded like jets were going overhead and theroaleld up and we saw the tower start
to fall and we just ran."”

North Tower
Michael Morabito (9110461), p. 4

(48) "suddenly somebody to the front of us -- |'td&now if it was a civilian or firefighter
or cop or what -- said, 'She's coming down.' Weeweithin a half a block of the north
tower...

But that shout went up, and the crowd in front @suddenly surged towards us.
Everybody turned and started coming back northokéd up, and it appeared as if the
north tower -- it almost appeared to be liquefiElde very top of it began to cascade out
and down, almost in a rolling motion.
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As | watched it, the street started to fill withsttremendous sound of just noise. It
reminded me of a jet aircraft engine when a je¢sabdf. It was that loud. The debris
started coming out onto West and down.”

North Tower
David Moriarty (9110228), p. 7

(49) "I walked about two, three minutes, and alagudden | heard a plane. Now, I'm like
the only one walking on this block. | said oh, mgdzwe're being attacked again.
Someone said it could have been a B15, a U.S. piame the air. Actually, what | think it
was, was simultaneously the plane and the norterteaming down. So that's what the
sounds were. | heard that rumble."

North Tower
Murray Murad (9110009), p. 11

(50) "I had heard right before the lights went dutad heard a distant boom boom boom,
sounded like three explosions. | don't know whatds. At the time, | would have said
they sounded like bombs, but it was boom boom bandhthen the lights all go out...1
would say about 3, 4 seconds, all of a suddertriasendous roar. It sounded like being
in a tunnel with the train coming at you. It souddi&e nothing | had ever heard in my
life, but it didn't sound good. All of a suddendutd feel the floor started to shake and
sway. We were being thrown like literally off owet, side to side, getting banged around
and then a tremendous wind started to happenoliginly lasted maybe 15 second, 10 to
15 seconds. It seemed like a hurricane force wingould blow you off your feet and
smoke and debris and more things started falling."”

South Tower
Keith Murphy (9110238), p. 19-20

(51) "...then you heard this noise and a few gayd &'s another plane. But for whatever
reason, | knew exactly what it was. It sounded &leeight train going right over your
head. It was an unbelievable experience. Then, wiesecond one went, obviously, you
heard the same noise, so you knew what that was."

North Tower; South Tower
Christopher Murray (9110327), p. 17

(52) "...about that time that you hear that sanmetde, oh, fuck, it's happening
again...Now you hear that big jet airplane goingiagFuck. Everybody starts running..."

North Tower
John Murray (9110407), p. 11-12

(53) "All of a sudden | heard this noise that wast horrible. | would say it sounded like a
gate rattling or something like that...So | got,@urtd | started running, because everyone
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started running. That was when the second towdayzs®#d. It was right at the beginning
of the second towers collapse.”

South Tower
Naomi Nacional (9110483), p. 4-5

(54) "I remember being over there, and did | hedranother -- what | thought was a
propulsion of a plane, and then an explosion, bed te all dove to the floor."

North Tower
Robert Norris (9110071), p. 17-18

(55) "...the first thing | hear is this roar andpke screaming. | have a chance to look over
my left shoulder.

As I'm looking over my left shoulder, | see a shadmming towards me. | thought it was
another plane. | didn't think the building was coghdown. | thought it was another plane.
| couldn't believe it."

North Tower
Brian O'Flaherty (9110431), p. 32-33

(56) "Then we heard jets overhead and we were coeddhat there was another plane
coming in to attack us. We just about finished paokg him when we heard that same
roaring rumble that preceded the first collapsed e just crossed our fingers and waited
for the other collapse.”

North Tower
Sean O'Malley (9110259), p. 16

(57) "I started to make my way to the command pdsn | heard that horrible sound
again, you know that whining screeching jet engine.

| looked up and at that point | knew the north towas coming down..."

North Tower
John Peruggia (9110160), p. 31

(58) "Just as | started walking back, just befbwa tatwalk on the corner, some maybe 20
feet, | guess, 50 feet, | heard this sound...

That's when we heard that sound, again, and | siveannded like another plane coming
in, just that rumbling noise, that steadily -- tbahtinuous rumbling that was getting
louder and louder, and | think the last words | tele, oh, God not another one."

South Tower
Joel Pierce (9110485), p. 5-6
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(59) [Note: He is reflecting here on his currefe.li

"A plane passes over, you hear...The airport clas@2 midnight it's 2:00 in the morning,
and | hear this roar of a plane go by. It's theesammble. | was dreaming about this
building falling down, with the smoke and all.”

Steven Pilla (9110104), p. 17

(60) "It was at that point when | personally heardud rumbling noise. | thought it was
another plane hitting the tower, and that's wheretfitire street filled with smoke, debris,
became totally black, and we ran into the Amerigapress Building."

South Tower
Jace Pinkus (9110042), p. 9

(61) "We got in front of the Marriott when what swled like another plane coming
in...and that's when the middle of the Marriotivbleut at us."

South Tower
Richard Ratazzi (9110451), p. 3

(62) "l was in back of the vehicle and | heardatinded like | thought another plane had
struck the building. This loud bang and then itreted like a locomotive, or like when |
used to live in Howard Beach, when the planes tsedme in at night, flying right over
the house. Everything started shaking and | hekedal thunderstorm. Somebody
screamed it's coming down. | don't remember ifaswn the radio, because the side door
of the bus was open. The back door of the truactild see out of. | looked, and | bent all
the way down to look up as far as | could, anduldsee the cloud coming. | thought the
building was actually falling over. | didn't knotwvas pan-caking."

South Tower
Eric Rodriguez (9110094), p. 7

(63) "At that time we were looking at the top oéttowers and all the rubble and people
coming off, and all of a sudden you heard -- itreted like another airplane, or a missile.
It was like a slow shake. The whole ground justatibd and shook. We just told
everybody to run, run into a building, let's gaj,raun, run...

After that the debris was just coming down and egdown."

[later:]

"All of a sudden it happened again, the same es@atd, the same thing."

Q. "The noise and the vibrations?"
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A. "The noise and the vibrations.

At that point everything -- it just came down. &Bbu saw was the cloud of smoke coming
at you, so we ran."

South Tower; North Tower
John Rothmund (9110112), p. 5-6; 13

(64) "The next thing you know, you hear a loud tthening noise. It sounded like a jet, a
big rumble. | start looking around and I'm like, atls that? The next thing | know, | see
the cop just take off. I'm like, where's he going?

Then | see the things on the floor, like Libertyeu know, just like the movies, bouncing
up and jumping and shaking. | mean, not like athgaiake, like a 6 point something or
something like that. but you see stuff on the flslaking from side to side. I'm like, on,
my God. | look up and | was saying, oh, no, thddag's going to fall down.

Let me tell you, you talk about being scared, néwveny life -- | don't think ever again I'll
ever be so scared. So | turn around. Right wherestanding | turn around. I'm in the
center of the building. | turn around, and | trygm inside the building... By now the
sound is just getting louder and louder and loubdeaid, oh, man, this building is going to
fall on me right now. What do | do? | got up, anjddt -- this is like a split second...What
| wanted to do is | didn't want to run straight Upanted to go diagonally to get out of
the -- because | figured this building was fallirtgyas tumbling over. | didn't think it was
falling down on top of itself."

Q. "So you had a feeling the building was coming/daeight away?"

A."Yeah."

Q. "Is that what you first thought?"

A."Yeah. The sound, it's just loud. At first itsound) and then you feel everything around
you -- not around you but the floor. You feel theof trembling and shaking. You look at
the floor, the dirt, the sand and everything onftber shifting from side to side. I'm like,

oh, man.”

South Tower
Robert Ruiz (9110333), p. 10-15

(65) "We heard a rumbling. We thought it was anofilane. We looked up, and you
actually saw the towers just starting to roll doatryou. You saw the building portions
coming down. | stood there and couldn't move. 1 goaildn't move. | couldn't believe
what | was looking at.

A couple seconds later | turned around and staotg."
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South Tower
Howard Sickles (9110189), p. 7

(66) "I was just stepping into the street off tlemter median when | heard what is going
to be instilled in my memory forever; a sound tt@tbines a railroad car, an airplane, a
fighter jet and thunder. | looked up and | saw\terld Trade Center falling down."

South Tower
Mark Stone (9110076), p. 9

(67) "...to me it sounded like the 8:45 from Jaraatation going to Atlantic -- to Flatbush
Avenue, the Long Island Railroad, just some bimtjast right over your head, like a
whole bunch of locomotives just running right oyeur head.

| looked up, and the building just tilted and stdrtoming down. All | could say was run."

South Tower
David Timothy (9110156), p. 7

(68) "I remember he pulled me out and | actualbutyht a plane was coming because of
the roaring sound. That's when he told me the t@okapsed.”

William Truocollo (9110456), p. 3
(69) "The way the noise was going to me or to afats, we thought it was another plane
coming. It was two; why not three or four. It soeddo us like it was a plane coming

through the window."

South Tower
John Weber (9110377), p. 6

(70) "we heard a -- we felt a loud -- a very stramtgration, shaking, and a loud noise like
a subway train coming through a station at speleel a jet engine at full throttle. It was a
roaring sound...”

South Tower
Charles Wells (9110163), p. 6
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