Solving The Great Steel Caper:

DEW-Demolition Contrary Evidence
By Dr. Gregory S. Jenkins

Directed energy weapon (DEW demolition proponents claim that a large majority
of above-grade structural steel from the World Trace Center (WTC) towers was
dissociated into dust and aerosols during and/or tdr collapse. However, multiple
guantitative dust and aerosol measurements show thao significant fraction of
structural steel was dissociated into dust or aerat¢s. A review of the photographic
record (flickr)*® shows no gas, dust, aerosols, or debris moved upds during the
collapse, and physical principles reveal that thaho significant fraction of structural
steel from the towers could reasonably be supportedy air during or immediately
after collapse. Visibility (optical path length) mesurements, dust collected directly
from the south tower debris cloud, and an analysioof the physical transport
mechanisms for dust and aerosols prove that the dab which hung in the air after
the collapse was miniscule compared to the amount steel in the towers. A large
fraction of steel in the towers could not be trangfrmed into a gas due to the reactive
nature of iron and oxygen which would have causeduffocation of anyone in the
vicinity of ground zero.

The photographic record of debris removal from grouwnd zero (GZ) reveals that the
majority of the debris generated from the collapseof the WTC towers fell upon
their footprints and filled sublevels. Other corroborating evidence from multiple
independent sources quantitatively and explicitly ndicates that sufficient amounts
of debris and steel were removed from GZ. In shortno significant amount of steel
from the towers was turned to dust or aerosols atrg/time during and after the
collapse. All of the steel may be accounted for the sublevel collapses are included
in the analysis which is corroborated by the photogphic record and other
guantitative evidence.
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Introduction

At its core, a ‘truth movement’ necessarily invaweetting the credibility of ideas which
are put forth. Gauging what arguments may be tfigg anvolves proving which
arguments are false. That is, truth is necesstdywhich is not false.

Many people involved in 9/11 research have saefitheir time to cogently present their
work on websites and journal publications so thatdata and the concepts may be
evaluated: dust and aerosol studies, building pedoace analyses, construction pictures
and blueprints, flight trajectories, eyewitnesgitesnies, etc. The compiled resources
save many thousands of people time in compilingevaduating data. | know, personally
speaking, that | owe many thanks to those researetteo have saved me much time
from investigating blind alleys. By presenting myrowork, | hope that | may amplify
the time saved to me and pass it on to many others.

This paper primarily focuses upon the hard evidemueh directly contradicts the notion
that Directed Energy Weapons (DEWSs) destroyed thi€Wowers. The DEW-notion can
hardly be called a hypothesis or theory since ngtspecific has been proposed.
“Energy” is the cause of every physical action withexception. It makeal physical
objects move, causes all damage and explosionis, flanes into buildings, and fuels
every life-giving process. The official story s@tlat directed energy brought down the
towers. The form of the energy was first the kinetmergy of the plane which caused
impact damage to the floors and columns of the \iBzer, followed by exothermic
energy release from fires, followed by the slowegref the building caused by the
conversion of potential energy into kinetic energyd finally the ensuing ‘global
collapse’ where all the potential energy of thdding was released into heat energy,
deformation energy, pulverization energy, soundgunodind wave energy, etc. Stating
that “energy” destroyed the towers conveys abslylutething. It is precisely the form of
the energy which is at issue. DEW-demolition pragas have not even stated the form
of “energy” manifested in a “directed beam.” | aglel this issue directly in my previous
publication where | consider all known forms of Eyebeams in physical existence, and
show the impossibility odny of them to destroy the towers while remotely matgh
observations®

DEW-demolition proponents claim that massive amswifisteel were implausibly
turned into dust or aerosols. Estimates from déffiéproponents of DEW-demolition
vary, but the stated missing amount material issgswover 50% and is usually more in
the vicinity of 80% Each and every supporting reason cited has beenswely
repudiated: erroneous scaling arguments applisdismnograph readings and the
naturally resulting non-catastrophic damage tdoththtub, impulse damage to
surrounding buildings from falling debris, the ambof debris expected from collapsed
and partially collapsed WTC buildings is consisterih observation, inconsistency with
observed damage from all known DEWSs, astronomio®lgs requirements, and other
peripheral argument8*

DEW-demolition proponents often cite photographd @deos as proof of their claims.
Unaltered photographs and videos do representdiagtidence. However, the
interpretation of photographs and videos can belyisubjective. Interpretations should
not be conflated with factual evidence. For insearmideos of the North tower core
column “spires” which were standing for multipleceads after the collapse immediately
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before their own subsequent demiaee often interpreted by observers in one of two
ways: 1) the spires fell while dust and debris wggrerated by crumbling concrete and
wallboard which were built into the core as welkfas liberated remnant dust which had
settled upon the spires, or 2) the steel spirensktves turned to dust. | believe that all
people who interpret the videos report what theseole. However, | do not conflate
interpretations with facts. My personal observat@smwell as many other witnesses, is
that the spires fell. Other people observe sppestsneously turning to dust. All
observers are credible and report what they obsé&he data is inherently ambiguous
since it may be interpreted in more than one ways s the definition of ambiguous
data. Usually the demise of the spires is citethastrongest evidence by DEW-
demolition proponents, but the interpretation ipdlessly ambiguous as can be gauged
by the people who report what they observe.

A second example of ambiguous data used to sugipdiaims of DEW-demolition
proponents are aerial and surface photographsoahgrzero (GZ) after the collapse of
the towers. Some people interpret the photographs as eviddat®nly a tiny fraction

of the debris is present at GZ since, they ardgtike, tlebris is observed on the surface
compared to the total amount of material comprisireggbuilding. However, surface
photographs taken before debris removal are inifeea gauging the amount of debris
which may reside in the sublevels. The interpretatif these photographs as proof that
little debris was present after the collapse i®mehtly ambiguous. The methodology is
explicitly flawed since the amount of debris whioly reside in sublevels can not be
gauged.

No matter what method is used to hypotheticallgatisate the steel in the WTC towers,
there should have been massive amounts of irdmeinlist since the structural steel in
the towers was composed of over 98% ifSGS® EPA? and McGeeet af'°
independently sampled dust at many locations artmdVTC site and lower Manhattan
and quantitatively analyzed the iron content. A# guantitative dust samples are
consistent with the amount of iron measured in loglikcrete (direct measurements
performed by Dr. Steven Joriéas well as explicit validation by the McGee study)
which is insignificant compared to the expected amdf a large fraction of above-grade
structural steel was somehow dissociated.

The notion that debris, in the words of Dr. Wobd'shot up into the upper atmosphere”
during and immediately after collapse is not sufgmbby the photographic record
(flickr)®® and violates the physics of all reasonable dasisport mechanisms. In
particular, a 2250 year old law known as Archimepi@sciple (the concept of buoyancy)
guantitatively shows that air can not buoy the imsgeweight of the towers even if the
towers and all their contents were turned to dixgblosive vertical air jets generated by
the collapse (a notion which is directly contraeitby the photographic record) could
not propel any significant amount of the weightlod towers into the air. Prevailing wind
currents did not vertically transport a significauiantity of debris upwards. Visibility
(optical path length) measurements through theislelmud derived from various
photographs show that the density of the dust whiatg in the air during the collapse of
the South tower, 30 minutes after the collapse,3hddours after collapse is miniscule
compared to the total weight of a tower. No quatitie evidence exists that any
significant amount of debris was, in fact, suppobtdg air which contradicts quantitative
measurements and basic physical principles. Qtiaéty pointing to photographs of
dust and debris which drifted from GZ is not evidem significant fraction of the WTC
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towers were suspended in air, no more so thantgtiadily pointing to clouds in the sky
or a thick London fog.

Aerosol studies performed independently by both&¥is DELTA Group®, EPA™,
and OSHA” measured the chemical constituents emanating thersmoldering rubble
pile during the days, weeks, and months followiigl9The aerosol data directly and
guantitatively shows thahuchless than 4% of above-grade steel from the WTG@tew
was contained within the plume integrated overehigre lifetime of the plume.

Rust colored airborne dust produced during cleaasugepicted in photographs is not
steel spontaneously transforming into dust. Phajgys and written verification from the
vice-president of Oxylance confirms that large antswf iron-oxide dust, otherwise
known as rust, were produced from burning Oxylamegng steel cutting.

The obvious conclusion based on the hard evidentteat steel beams fell to the ground
as large pieces and were subsequently removedgdeigan-up. At no time during or
after collapse did any significant quantity of $tissociate into dust or aerosols.
Multiple measurements and estimates of the quaotitebris removed from GZ, the
amount of debris located in the sublevels, andiplalteports of the amount of steel
recycled all support the claim that steel fellange pieces.



Amount of steel above grade in the towers

The total weight of above grade concrete and ste@lell as estimates of live and dead

loads has been compiled by Gregory Urich for aleigTC tower'®

Table 4; Mass above grade

Component Mass (short tons) | Mass (metric tons)
Concrete floor inside core area 29 400 26 671
Concrete floor outside core area 56 600 51347
Structural steel 89 416 B1 117
Live-load inside core 8075 7 326
Live-load gutside core 38 850 35 244
Superimposed dead-load 17 600 15 966
Total mass above grade 239 941 217 8T

Steel by weight above grade in the towers was @0t60s / 240,000 tons ~ 38% (and

this ignores all the iron present in the live Iga@nce all the structural carbon steel used
in the towers was over 98% iron by weiglihe amount of steel and the amount of iron
can be thought of as synonymous.

Concrete in the tower represents 87,000/240,000% &ghe total above-grade mass.
The percentage of iron by weight found in WTC baincrete based upon a
measurement performed by Dr. Steve Jbnafsthe MacKinlay sample was found to be ~
3.2%. So, the concrete in the towers can contribpte® 36% x .032 =1.2% to the total
percentage of iron in the dust.

Take special note that literally all iron in thdicé material (live loads) and all duct
work, plumbing, and wiring (superimposed dead Idal)e been ignored. Thusloaver
bound of iron expected in the dust from above-gradecstinal steel and concrete is
found to be at least 38% + 1.2% ~ 39%.

|If the structural steel was dissociated, the dusitld/contain at least 39% ir’n.

Since DEW-demolition proponents believe that th¢onits of the structural steel in the
towers was turned into dust,will use this number as a reference for comperi® the
actual amount of iron found in the dust and aereaniples. This will allow the reader to
quickly gauge the relative difference in magnitudewever, the percentage of iron
physically measured in the dust and aerosol stuslies tremendously insignificant that a
direct comparison is not even required.

Quantifying iron found in dust samples

The amount of iron measured in the WTC dust is isterst with the expected amount
generated from concrete as reported by three imaigme bulk dust studies. The amount
of iron measured in all three studies confirms #ratnsignificant fraction of above-grade
structural steel was dissociated into dust, ifllafT&ae following four sections investigate
the results reported by the USGS, the EPA, and M&Gal
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Part |I: USGS dust study results ®

A 2-person USGS crew collected samples of dustaamfdll debris from more than 35
localities within a 1-km radius of the World Tra@enter site on September 17 and 18,
2001. Twenty samples were chemically analyzed hageértinent data (elements that are
greater than .1% of the dust sample by weightsanemarized in the table below. The
data clearly shows that only 1.6 +/- 0.7 %-weightan is found in the dust.




A summary of the pertinent results are as follows:

%-weight Fe expected from concrete 1.2%
%-weight Fe expected from dissociated steel 38%
USGS average %-weight Fe content 1.6 +/- 0.7%0

As we can see, 1.6 +/- 0.7% is consistent withlt&&6 iron content expected from the
bulk concrete aggregate contribution.

We can calculate how much structural steel may haes turned into dust based upon
the USGS findings:

(1.6 +/- 0.7% — 1.2%)/38% = 1 +/- 2%

Proponents of DEW-demolition claim that the initidldove-grade steel ‘missing’ from
the WTC rubble is obvious to the point of being-seident based upon photographs of
ground zero (GZ5.This claim is in direct contradiction with the auigative data: no
significantly elevated levels of iron are founde dust, and the level is consistent with
what is found in the concrete aggregate.

Even if you consider the maximum error in favoiD&W-demolition (3% dissociation of
structural steel), this amount of hypotheticallyissing steel’ from ground zero is
obviously not going to be qualitatively assessesktasolely upon photographs.



Part II: McGee et al dust study results  *°

McGee states in the discussion section of his pdpevels of elements that could be
attributed to metal wiring (Cu), plumbing (Fe, ®b), structural steel (Fe, Mn), and
communication and computer equipment (Cu, Fe, #rers) are also low. This may be
attributed to the relatively small proportion of talecontaining building contents
compared with the building itself, or perhaps theserials resisted crumbling and
pulverization into the PM2.5 fraction.” Furthermphe reported thathe relative
weight-percent ratios of Al, Mg, and Fe are in theange of those found in Portland
cement, a major component of concreté This is, of course, perfectly consistent with
the analysis in the previous section where we fahatithe USGS data was consistent
with the iron content expected from bulk concretereeasured by Dr. Steven Jones. Even
though McGee explicitly states that the iron lewethe dust is consistent with that found
in concrete, we will analyze the raw data repoltgdicGee and compare the results
directly to the measured iron content in bulk ceter

Seven dust samples were collected at various wtataround lower Manhattan as
indicated in the above map (the numbered samples egdlected on 9-12-01 and the
lettered samples were collected on 9-13-01). Mg@esents quantitative amounts of Fe
as well as other metals for all 7 samples in th&PMraction (less than 2.5n).



The table above summarizes the pertinent resiéntdirectly from the McGee
publication (‘D. McGeel0 bulk dust samples: tabfarBreference section). The units in
the table ar@g/g, and the average percent weight and standardtida is reported per
element in the last 2 columns. The amount of 8@ Si content were not measured for
any sample except for tM#TC 3sample since a different measurement technique was
employed (x-ray fluorescence). Note thaj 88s been converted to S for easy
comparison between studies.

%-weight Fe expected from concrete 1.2%
%-weight Fe expected from dissociated steel 38%
McGee average %-weight Fe content 0.8 +/- 0.4%0

Notice the Fe content is consistent with the US@@&irfigs, 1.6 +/- 0.7%, as well as the
amount of iron expected from the concrete aggregate
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Part Ill: EPA dust study results °

Three bulk dust samples from two different buildirvgere collected by the EPA on
September 17, 2001. The two locations are listethermap above and are labeled ‘high
exposure’ and ‘low exposure’ buildings. Two samplese from the ‘high exposure’
building and one sample was from the ‘low exposbrelding. The results are
summarized in the above table which is taken dydéam the report (seeE. EPA9 bulk
dust samples: table’ 3 the reference section).

%-weight Fe expected from concrete 1.2%
%-weight Fe expected from dissociated steel 38%
EPA average %-weight Fe content 0.8 +/- 0.4%

The EPA results are in excellent agreement withfthand by McGee (0.8 +/- 0.4%) and
are consistent with USGS (1.6 +/- 0.7%) as wethasron content expected from
concrete (1.2%). The amount of iron found in théAERSst samples pales in comparison
to the total amount expected if the steel fromWhEC tower was turned into dust,
namely 39%.
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Part IV: Summary of all three dust studies

We may average the dust results from all three Butk studies. The resulting iron
content by weight from three independent studitditgy thirty dust samples is the

following:
|%-Weight of Fe in bulk dust samples 1.4 +/-@

The amount of steel possibly dissociated based ap@dust studies can be calculated
by subtracting the amount expected from concrétes (/- 0.8%) — 1.2%)/ 38%:

|average %-weight of above grade structural stegidan dust 0.6 +/- 2 lo

No appreciable percentage of structural steeluadan the dust samples. DEW-
demolition proponents claim much more than 0.6%e{@n 3%) of the structural steel is
missing from photographs. It is obvious that nasigant quantity of steel was located
in the dust. Not one solitary quantitative dustgtin the literature substantiates the
claim that any appreciable fraction of steel disstecl into dust.

Quantifying iron found in aerosol studies
Part I: EPA **and UC Davis *°

The EPA measured iron density in the aerosols
rising from the debris pile in the PM10 fraction
(effectively PM12 as explained by the UC-
Davis publication). The EPA published the raw
data on their websitéfrom 15 locations in the
vicinity of ground zero, which is shown on the
adjoining map. Data was recorded during the
period of September 16, 2001 through May
2002 (seeC. Data from reported EPA aerosol
study in lower Manhattanin the reference
section). A peak iron density reading of 25
ng/m® was recorded in November at thkpany
and Greenwiclocation as well ag/TC 5 — SW
location. A global peak reading for all locations
over the entire measurement period was 27
ngy/m® recorded in November &hurch and

Dey.

The UC Davis study (DELTA Group) measured
aerosols rising from the debris pile from
October 2 to October 30 on the rooftop at 201 Varick Street which was Sove
street level® They measured the PMS5 fraction. The following grahows a maximum
of about 2mg/m>iron emission recorded on Octobét Fhe material in the ultra-fine
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region (.25 to .09m) as reported by UC-Dawvis, including the directigasured iron
content, is insignificant compared to the coarsatemal.

New York Coarse Aerosols post Sept. 11, 2001
UC Davis DRUM Data from 201 Varick Street
5.0 > Dp > 2.5 micrometers

Nanograms/m3
Thousands
-
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One major contributing factor for the large disenepy between the EPA maximum
readings and the UC Davis maximum reading is dubddlifferences in location of the
detectors. The UC Davis group was located 1.8 krthamortheast of ground zero which
is much further away than the EPA detectors. Agthee travels away from ground
zero, it spreads out somewhat becoming less dHrike.cross-sectional area increases
by a factor of 5 or 10 by the time it reaches \la&treet, for instance, then the density of
the plume would be 5 to 10 times lower.

We want to find an upper bound on the weight af icontained in the entire plume using
the aerosol emission studies in order to direatiypare to the weight of above-grade
steel from the towers. Therefore, the largest E®A density measurement will be used
in the calculation of the total amount of iron ained in the plume.

To find the amount of iron emitted from the rubbles need to estimate the plume size as
it passes by the detector. We know that smoke ebdglemanated from an area no
larger than 10 times the footprint of a WTC towar4 x 10 m? The plume traveled

with a lateral wind speed of about 10 mph (s&eManhattan wind-speeds from EPA
reference section for a wind velocity chart in lowéanhattan), and rose vertically with a
velocity no greater than 10 mph (the angle of thene with the horizontal was no larger
than 45 degrees). The volume per second passirsathpling stations is then (4 x*10

m?) x Sqrt(2) x 4.5m/sec ~ 2.2 x fan®day. Combining this exaggerated plume volume
with the maximum measured density of iron measbseBPA gives an upper bound on
the total amount of iron emitted per day from thiehie:

27 ng/m®x (2.2 x 18° m*/day) ~ 600 kg/day
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Remember that this is an upper bound. Even witbetlexaggerations, this quantity of
iron represents no significant amount of steel fthmtwo towers whose initial above-
grade steel weight was about 2 x (8.1 %XKd):

(600 kg / day) / (2 x 8.1 x 1&g) ~| 0.0004% per dIy

If the rubble emitted iron at this grossly exaggeed level for an entire year, it would
only represent about 0.1% of the above-grade stouak steel in the two towers.

The UC Davis Group and the EPA aerosol studiestgatinely support the claim that no
significant amount of steel was turned into dustrfrthe rubble pile during the days,
weeks, and months following 9/11.

Part II: OSHA
OSHA acquired more than 6,500 air and bulk samplésver Manhattan during the
entire clean-up operation. A subset was used tdtorametal exposuré®

OSHA has taken a total of 1331 samples (excluditigdnd blank samples) to
monitor worker exposures to dusts, fumes, oxides other compounds of metals
such as antimony, beryllium, chromium, cobalt, @ppon, lead, manganese,
mercury, molybdenum, nickel, vanadium, zinc, cadmmagnesium, and
arsenic. To minimize the length of the "WTC OSHAwldé/etal Monitoring

Data tables"only the samples that showed detected resultstiesé metals are
listed Results from these samples are generally welivibéhe applicable OSHA
limits. However, torch cutting and burning strualsteel at the rubble pile have
resulted in instances of overexposures as foll@apper (17); iron oxide (28);
lead (19); zinc oxide (1), antimony (1); and cadmi(B). Accordingly, OSHA is
recommending that workers engaged in these op@stiear appropriate
respiratory protection. See information below floe tspecific counts in regards to
mercury.

Over 640 aerosol samples which report iron-oxide@at’ were taken in the immediate
vicinity of and directly on the debris pile begingion September #2and continuing
through June 12 Sampling consisted of a filter canister which \itted in-line (as
depicted above) and either affixed to clean-upgersl or mounted in various places on
the rubble pile. The actual filter was eithanxed cellulose ester (MCE) filters (0.8-pum
pore size) or 37-mm polyvinyl chloride (PVC) filsewith a pore size designed to capture
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welding fumes? It is ambiguous in the reports which filter wasuadly used at ground
zero. A battery operated pump set to about 2 Lfpaimp rate forced air through the filter
canister’? Each aerosol sample is representatively labeletbpisted below.

Sample Duration  Result

Quad Date Sampling# Task/Operation Type Substance  (min.) mg/m3
Iron Oxide

SwW 9/22/2001 20010922M41  TORCH CUTTER/BURNING  Personal Fume 201 0.2935

The fields are mostly self-explanatory. The ‘Sampyee’ field only included the
description ‘Personal’ or ‘Area.’ The ‘task/Opemti field was many times left blank. |
subdivided the ‘Task/Operation’ into three categsriron workers, non-iron workers,
and unlabeled. | calculated the average densitypnfoxide fume (weighted by the
duration of the sample) for each month. | did tbiseach category individually as well
as combined. The two resulting graphs are deplotdaiv.

O Non-Iron Workers
O Iron Workers

O Unlabeled

All samples which showed no detectable level cbsxe of iron oxide were not

reported Also notice that theon workers were much more exposed to iron oxitees
than non-iron workers. This strongly suggests thatiron workers were generating large
amounts of iron oxide --- a rather obvious condasiron cutting produces massive
densities of iron oxide in the vicinity of the irevorkers. Also, the tens-of-thousands of
Oxylance burning bars produced large amounts afaadde fumes (see supplemental
section ‘Rust-colored smoKe All of these facts will result in a gross ovstienate of the
actual iron oxide density emitted from the rubhkile directly.

The total average iron oxide exposure measured fr@enmon-iron worker samples
(which does not preclude being in the vicinity tefes cutters) is 316 pghnthe total for
non-iron workers together with the unlabeled sasglelds 835 pg/rh and the total for
all 640 samples (left graph) is 1470 ud/i@ince iron oxide is KE8s, this corresponds to
a density 221, 585, 1029 pgff elemental Fe.

Even though we know that the samples are grossiggarated due to the proximity of
workers to iron cutting as evidenced from the oxposure of iron workers, we use the
value of 1029 pg/rhusing the same assumptions as the previous seotimaiculate the
total weight of iron in the plume.

For a plume emanating from an area 10 times thipifimb of a tower at a velocity of 10
mph with a cross wind of 10 mph at a density ofalpg/nt, we find the grossly
overestimated daily iron emission to be:

|0.014% of above grade steel perljay
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If the rubble emitted iron at this grossly exaggeea level for the entire 9 months for
which sampling data exists, it would represent Iéisan 4% of the above-grade
structural steel in the two towers.

For the non-iron workers who may have been lesesegbto the direct effects of iron
cutting who measured an average exposure of 22t°aj/iron, yields a plume emission
of 0.003% of above-grade steel per day, or ab@%@mf above grade steel if integrated
over the entire 9 month period.

The first 36 hours

Introduction

The previous sections reviewed quantitative dudtaerosol studies which show that no
significant amounts of iron were present. If steabs dissociated into dust and aerosols,
you would expect to physically find it! Literallyome of the reported dust and aerosol
studies report any significant amounts of iron.

The photographic record shows that the debris egtbund the day after the collapses
was very similar to the amount of debris on theugobfor the entire week. Since the
first dust samples were collected on 9-12 and #1BlIcGee, if the steel vanished, it
would have had to be within the first 36 hours.

This section will systematically consider the faliag scenarios:

1. steel was turned into a gas and the hydrostatgspre suspended the
particulates

2. theiron in steel was turned into a different elatme

3. steel was aerosolized and/or turned to dust duhiegollapse and went
somewhere else besides downward, meaning trandpguteards and
outwards, and subsequently drifted on ambientwaieats.

4. steel fell to the ground as large pieces and veastormed into aerosols
during the first 36 hours after the collapse

5. steel fell to the ground as large pieces and regddi@rge pieces

The pertinent characteristics of the plume and diestds generated by the collapse of
the two towers are thoroughly reviewed in the pgraphic record as a slideshow
(flickr®®). A variety of points will be emphasized, but j@artarly important is the fact
that nothing --- gas, aerosols, dust, nor debrishet upwards during either WTC tower
collapses.

In a previous paper, | showed the physical impd#silof vaporizing the steel in the
towers into a ga%, Ignoring this fact, the consequences of transfogntine above-grade
steel into gaseous iron is the mass suffocatia@vefyone in the vicinity of ground zero.
The sudden generation of this massive amount oivgad result in a pressure of 42,000
Ib/in? throughout a volume the size of a WTC tower, thergy equivalent of blasting an
entire WTC tower to an altitude of 5000 m.

Changing the iron in steel into other elements Ive® nuclear reactions. This is shown

to be energetically impossible, and the radiatadlo@it from such an endeavor would
annihilate all life on earth.
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The remainder of the section will analyze in detfadl dust clouds and plume in order to
prove that the weight of the massive amount ofl stelhe WTC towers could not be
supported by air in any reasonable estimation due collapses, and that
measurementsf the debris clouds density quantitatively prdvat no significant amount
of steel hung in the air during and after collagsedrifted away on the prevailing winds.

The visibility (optical path length) through thenggated dust clouds is directly measured
from photographs. The spires of the South towewaible through the dust which hangs
in the air yielding the density of the cloud. Fentimore, Bill Biggart’s last surviving
photograph at approximately half an hour aftersitweth tower collapse gives a direct
optical path across ground zero. Both measurensbots that the dust in the air is an
insignificant amount compared to the weight of tiheers.

All pertinent dust transport mechanisms are comsitleBy considering hypothetical
violently explosive vertical air jets and hot buaygases generated during the collapse, it
is quantitatively shown that no significant amoahtveight of the towers could be
supported by air during collapse.

Dust was physically captured from the south towedrs cloud. The results reported by
Cabhill (UC Davis group) from a shirt and a clothirgabag which suffered a direct hit
from the south tower debris cloud are consistettt woth the size distribution and
chemical constituency of the bulk dust samplesgiresl earlier in the paper.

Quantitative methods of estimating the size ofiplag from the post-collapse dust
clouds show that the vast majority of particleseMarger than 1 m. Since no significant
amount of weight of particles was located in thetdilouds which hung in the air nor in
the remnants from the low density turbidity flowghich | will also henceforth refer to as
“pyroclastic surge” clouds, a commonly known tygdosv density turbidity flow in air,
understood to mean without the usual accompanyigiy daseous temperature) after the
larger debris settled (after about 5 or 10 minptest-collapse), the average sized particle
generated from the collapses are found in the tugit samples. Therefore, average
particle sizes from bulk dust samples will be rexed (EPA/McGee, USGS, and Cahill).
Rayleigh scattering effects are utilized to vetlig particle sizes from photographs of the
debris clouds and plume. The white appearanceegbdist collapse dust cloud (after the
first few minutes when the larger particles havtles#) when viewed from all angles
demonstrates that the vast majority of particlemfthe pyroclastic surge generated
clouds were larger than In. This is consistent with the bulk dust sampleorep The
plume emanating from ground zero a day or two dftercollapses shows a bluish hue
indicating that smaller particles less thanm were in abundance. This is consistent with
guantitative aerosol studies.

By the end of the section, all listed scenarioepkthe last are eliminated. By process of
elimination, the conclusion is the steel from th& ®towers merely fell to the ground in
large pieces. An exploration of the supporting ewite of this conclusion is reviewed
later in the paper.
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Photographically characterizing dust clouds

| have chronologically organized 110 photograpbsifvarious perspectives to illustrate
various points. By navigating to tlieekr 2° website and clicking the “view slideshow”
button, all the time-stamped photographs with meIhotes can be chronologically
viewed.As soon as the slideshow begins, hit the “pausetdmit and click on the “i”
(which interactively appears superimposed on tleqgraph)o show the annotations
The chronology with the associated time-stamp altve viewer to intuitively gauge the
variations in perspective even though the diffenreyvs are of the same event. True
differences in the character of the debris plunmesaouds which develop over time can
be quickly and directly observed. Misleading pecspes as well as artifacts produced
by lighting and camera settings can easily be jddggesed upon other corroborating
photographs.

For completeness, | have appended in the refessat®n all of the thumbnail
photographs comprising the annotated slideshow.nfdie points emphasized are as
follows:

- The north and south tower plumes before collagsested virtually horizontally
with the prevailing wind over lower Manhattan

- The smoke emanating from the north tower blew ditlgcover the south tower
and remained completely unperturbed during and aftee collapse of the south
tower

- During the collapse of the north tower, no signidat upward movement from
the generated debris is withessed, and certainlyareose above the position of
the pre-collapse plume

- During and immediately after both collapses, abiriemoved horizontally
outward and downward due to the expulsion of amfthe collapsing buildings.
Clouds of dust moved outward resembling a pyroiciasirge, a specific type of
low density flow to be discussed later, engulfiagyér Manhattan. Generated air
currents responded to the local topology with seomeents moving upward along
the face of buildings, while other air currents &ehanneled through the canyons
of NYC. Turbulence maintained particles in suspemsiwhile concurrently
transporting the particles horizontally.

- As the debris flows slowed, the larger particlatiesg quickly leaving behind the
finer particles giving the debris clouds the appaae of a ‘diffuse’ cumulus-like
cloud. The resemblance, which will be discusseat las not serendipitous: the
cloud density and particle sizes are comparable.

- Some of the smaller particles continued to be edrpy the prevailing air
currents.

- The wind currents at 1400’ were about the saméa@setat 600’ since no
significant sheer forces manifested in elongatedas.

- Fires in surrounding buildings began developingratte collapse of the north
tower which increased in intensity. As the origidabris cloud settled and drifted
from ground zero, the whitish plume was replacea lsarbonaceous plume
mainly from fires in the vicinity of WTC 5, 6, and

No debris, dust, aerosols, or gas shot upwards dug the collapse of either tower!
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Particle sizes

Obtaining an estimate of the size of the dust @andsol particles becomes important in
our upcoming analysis regarding dust transport. aleage particle size will impact the
following:
- estimates of the plume density based upon contragasurements from
photographs
- the terminal velocity and the resulting effectivenef wind currents to transport
the particles
- hydrostatic pressure and diffusion as dust trafispechanisms
- characterization of the horizontal dust transpathanisms

The average particle size of the dust which setifethe ground will be reviewed which
was analyzed by EPA using samples collected by McGiey, and USGS. Dust trapped
in clothing as well as a cloth carry-bag directhypacted from the debris cloud generated
by the collapsing South Tower was analyzed by CAWT Davis group).

The particle sizes measured in bulk dust and akstisdies, as well as Cahill’s
measurement of the particles within the South tadedaris cloud, will be shown to be
consistent with measurements of particle sizevdérdirectly from photographs
utilizing known Rayleigh scattering effects. Alktdts will be shown to be consistent.

There is a distinct difference in scattering eBeassociated with particles smaller than
the wavelength of light compared to particles lathan the wavelength of light.
Rayleigh scattering is a very general phenomendreaplains why the sky is blue. The
lack of Rayleigh scattering explains why cumulusuds and fog are white. The dust
particles created by the collapses were genemaifyel than the wavelength of visible
light and show no Rayleigh scattering effects,thataerosols emitted by the plume
during the days and weeks following the collapseawsuch finer and clearly exhibit
Rayleigh scattering effects.

Part I: EPA and the McGee samples

We know from bulk dust sample studies that moshefdust which was collected on the

ground was of the very coarse variety. For instaB&A acquired the same samples as

used in the McGee studi?4rt II: McGee et al dust study resultyldnd reported the

distribution of particle sizes by %-weigfit:
Bulk samples of dust were sieved with a 53 micrshnsereen ...Analysis of the
weights found in the 4 size fractions showed tbaghly half of the sample was
in the PM53 sieved fraction. Of the PM53 fractiabput 80-89% was in the 10 -
53 u size range... The amount of the 2.5 - 10 didrmevas very small (0.04 -
1.14 % of the PM53 fraction, except 3.23% in sam@eand was therefore not
feasible to study. The PM2.5 fraction, howevers wasent in large enough
amounts (2.29 - 4.06% of PM53 fraction) to studypimtential respiratory health
effects, and is toxicologically relevant sincesiaissociated with epidemiological
findings of health effects in humans (Dockery gt18193). [The sum of the size
fraction percentages does not total 100% of thginal PM53 fraction because
of loss of sample during fractionation steps.]

Summarizing, half the sampled dust (~50%) was lattgen 53 m, about 45% was

between 10 and 53, about ¥2% between 2.5 and 18, and about 1 to 2% smaller
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than 2.5 m. Some relatively small amount was lost in thesfiig process but is
inconsequential for our purposes.

For the more discerning reader, let me emphasatetitle distribution of particle sizes is
guoted as percemteight This is distinctly different than the relativerpentages which
will result in optical scattering effects. Opticaattering effects will depend directly
upon the averagaurface areaof the particles (number density multiplied by theerage
cross-sectional surface area which is proportiemé), while percent weights are
averages over volume (mass density multiplied byatverage particle volume which is
proportional to 9.

Part Il: USGS %

Seven collected bulk dust samples were analyzeddtermine the distribution of particle
sizes. Samples label&BEGS 46, and12 (see map in sectidpart I: USGS dust study
results§ were collected from ground level between Septertbeand 17, 2001. Sample
USGS 36was collected on September 12, 2001, from ingidapartment on the 30th
floor of a building. SamplesM2 andL18-2refer to samples collected by Liéy:"™"
Bookmark not defined. samplel M2 is an outdoor sample collected on September 16 or
2001, approximately 0.70 km east of the centehefWTC site, and samplel8-2was
collected indoors on November 19, 2001, from a@m adjacent to the WTC site (0.25 km
west).

The dust samples were sieved through a 100-meshrschA scanning electron
microscope was used in the laborious process o$uniegy the area of many individual
particles. The resulting graph shows the relatere@nt abundance versus the cross
sectional area of the particle.

The particles are in a variety of shapes: fibgrheses, flakes, vesicles, etc. For
simplicity, we would like to approximate the dustrficles as spheres. We only require a
very rough approximation of the actual particleesim terms of the approximate
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diameter of the particle. Since the above gragitaed on a logarithmic scale, it is
difficult to judge the number of particles in a sfped range of diameters. | replot the
above graph for sampléSGS-4(represented by the lavender curve):

40 120
35 Percent Fraction vs diameter assuming sphere Integrated Percent Fraction
S 5 N for sample USGS-4 100 for sample USGS-4
i A o 580
@ l \ © ©
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s ! \ ES /
@ | N 2 840
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The plot on the left is the approximate distribotaf diameter sizes for théSGS-4
sample. The plot on the right is the integrationhef left graph normalized to 100% at 20
m. The right graph shows that 50% of the partialesless than 4m in diameter, and
very few (<3%) are less than iIn. This is exactly what we need. The diameter ef th
lighter dust which settled in great quantity iseeffvely in the vicinity of 1 to 10m.
Note that the particles larger than 2@ were sieved from the sample, and represent the
majority of dustThe vast majority of the dust (>>99%) is substatiydarger than the
wavelength of visible light (~0.5um). This distriion directly relates to the optical
scattering cross sectiolhe percent fraction of the optical cross seclian@a was
actuallymeasuredn this study, and the distribution plotted verdiemeter directly
relates to this measured scattering area.

We should note in passing that experimentally fbisd that the higher elevation and
more distant samples from GZ are skewed toward tinst size. This is consistent with
precipitated facies produced from low density flowsich will be discussed later. That
is, lighter particles settle to the ground morevyoand are therefore transported further
before settling.

Although the USGS results are presented in ternpeafent cross-sectional area, we see
that very little iron was measured compared toattiendant gypsum and concrete. Little
iron located in the bulk dust samples is completelygruous with our previous
discussion regarding bulk dust samples.
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Part Ill: Cahill and UC Davis Group — South Tower d ust cloud

sampling **

The UC Davis group acquired dust samples from @ darry-bag as well as a shirt that
was directly hit by the expanding south tower alstidduring collapse. Their results
are tabulated below as well as a relevant synabstseir aerosol study presented earlier
in this paperRart I: EPAl14and UC Davis1g

Around the Pile, 10/3/01

Coarse particles (12 to 2.5 microns), 11% of sample| Very fine aerosols (0.26 - 0.09 microns), 20%f sample
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70. 1% aggregat

D

78% Sulfuric.
14% Metals
7% Glass fumes

0.5% Chilorine,
cement, and gypsum

5.8% gypsum
4% cement
4% chlorine
3.9% sulfur
12.2% other

The airborne debris directly emanating from thetlsaower which was in the PM10-2.5
fraction was 85% of the sample, leaving the PM26&fraction in the vicinity of 15%.
This quantitatively shows that the dust directlyamating from the south tower at ground
level was very similar to the settled dust sinael#trge majority of particles by weight
were much larger than the wavelength of visiblatlig

This is in stark contrast to the aerosol plume poed by the smoldering debris pile. In
the Cahill aerosol study, we note that our previanalysis showed that very little weight
was associated with the smoldering plume. The @estin the plume consisted of mostly
finer particles: the PM2.5-.26 fraction composeduwl¥ 0% of the sample and the
PMO0.26-.09 fraction was about 20%. Many more pkagigvere smaller than the
wavelength of visible light in the aerosol plumeitted by the rubble pile during the
days and weeks following the collapse of the towE&he large number of particles which
are less than the wavelength of visible light \affiect the scattering properties which we
now explore.

Part IV: Characterizing approximate particle sizes from photographs

Rayleigh scattering is a type of scattering whitlolves particles which are substantially
smaller than the wavelength of light (particlesldsan ~ 0.05m).°* The intensity of
scattered light from such small particles is argjrfunction of angle and wavelength of
light. The geometry is shown in the diagram befdw:

6
II— i (L+cos q)% where d is the particle diameter,s the angle depicted,is the
wavelength of light from the sun, and,li$ the intensity of light scattered to the
observer.

Rayleigh scattering favors shorter wavelengtharagd off-angles and explains why the

sky is blue! In relevance to our particular circtamees, Rayleigh scattering is
maximized at 90 degrees and strongly favors biyld.li
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For particles larger than ~5n, the scattering intensity is wavelength independar
visible light. That is, the scattered light is vehivhen viewed from all angles. Cumulus
clouds are white since the water particles arecallyi between 3 and 30m.>®

In the intermediate range, between about 1 andh,lthere is weaker wavelength
dependent scattering which gives rise to possibiist hues associated with an aerosol
plume.

Summarizing, if a cloud viewed at a 90 degree arggtguish, the particle sizes are
submicron. If the debris cloud appears white froemgndifferent angles in direct
sunlight, then the abundance of particles are fatgen.

Before recklessly evaluating the color and brighsnef debris clouds generated by a

WTC tower collapse based upon photographs, there@ane very important

consideration§?
The plume air light is a strong function of scaittgrsun angle. A plume viewed in
forward scatter will appear bright against the skybackground targets. The
same plume can appear dark against the sky andhbagainst dark targets at
scattering angles greater than 30 degrees. Dedatkdculation for models
requires particle concentration and size informatfor the plume and similar
information or extinction measurements for the sunding atmosphere.
Increases in extinction resulting from plume absiorp from soot or Ng for
example, will make the plume darker at all sun asgl

Suspended particles generally scatter much motedriorward direction than in
other directions. This fact means a plume or Hayger can appear bright in
forward scatter (sun in front of observer) and darlback scatter (sun in back of
observer) because of the angular variation in saaid air light (Figure 2-24).
This effect can vary with background sky and object

Objects in the shade will appear bluish since #reymainly illuminated by the ambient
scattered light in the sky which is predominantlyeb

Here is a picture of the aerosol plume emanatiog fihne GZ rubble pile following a day
or two after 9-11 viewed at an angle of about 9freles (Rayleigh scattering effects will
be maximized at this angle). Direct sunlight illuaies the plume as well as a white
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reference building which has about the same oppati length which we use as a white
reference. Definitively, the particles in the a@lcwe in abundance below in due to
the bluish color of the plume. This measuremeniallg verifies Cahill’s results.

(Left) A day or two after 9-11, the plume has an olious bluish tint in direct sunlight when viewed atan angle of 90 degrees
with respect to the sun demonstrating that a signi€ant fraction of particles in the plume are smallethan 1 m. The inset
shows the plume color compared to a white referencboth of which have about the same optical path hgth. (Right) Although
only one angle is depicted (west and slightly soutsf GZ), the white color of the debris cloud when iewed at all angles in
direct sunlight show that the particles which hungn the air after the collapse of both towers weremgater than 1 m.

The picture on the right is taken a few minutesratie north tower collapsed which was
initially located at the approximate center of ghetograph and stood twice as high as
the depicted debris cloud. The time is approxinyai€:30 AM, so the sun-cloud-camera
angle is around 40 degrees. Some forward scattexiogcurring causing the cloud to
look a little brighter against the blue sky. Howetee resemblance to a cumulus cloud
is obvious from multiple camera angles. Althougmeacamera views show the cloud to
be grayish which is wholly expected from variatiam®ackground and viewing angle,
there is no direct sunlit view (out of the shadogis)wing a blue tint. This means that the
majority of particles during and immediately aftetlapse are larger particles (greater
than ~1 m). Most of this dust eventually settles to theugieh as observed from
photographs and videos, and reinforced by physgicatiples --- the mass supportable by
non-turbulent air currents is miniscule as willdi®wn later. The bulk dust samples
show the vast majority of particles are much latgan 1 m which is certainly

consistent with the observed white debris clouds.

The particles in a typical cumulus cloud are anywteom 3 to 30 m in diameter, so
the white appearance is an inherent optical soagteffect. After the turbulent winds
generated from the collapse died down and coaraggrial settled from the air, the
similarity to a cumulus cloud is uncanny. For tagesof comparison, the density of a
cumulus cloud is 1.0 gffrof water?® Later in this section, we will use optical pathdéh
measurements from photographs to derive the deoisitye debris cloud which hung in
the air is less than 0.6 giness dense than a cloud!

All known vertical dust transport mechanisms

All mechanisms in which air might vertically lifudt and aerosols will be explored in
this section. If the above-grade steel in the tewegre instantly aerosolized, is there any
reasonable method in which the air could supp@rtthight? The answer is a resounding
negative.
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Diffusion and hydrostatic pressure as mechanisnatst and aerosol transport will be
shown to be negligible. Air currents are the doriimgamodes of dust transport which
can be generated by buoyant forces (leading toeztion), explosive events, or ambient
weather conditions.

In a previous publication, | show the impossibilitfvaporizing the WTC towers by any
known directed energy beam and the absurdly labgeeprequirement¥ In reference
section ‘H1. Gases and hydrostatic pressure gradigritee consequences of vaporizing
the above-grade steel into a gas are considersdlid\is much denser than gas. Instantly
converting the above-grade solid steel to a gaddwaeate a very dense gas or,
equivalently, a gas under incredible pressures.shieer number of particles, if
transformed from a solid to a gas, would exertesgure of 42,000 Ibsfimver the entire
volume of the WTC tower! This pressure would bergeagcally capable of launching a
tower like a bottle-rocket to an altitude of 5000furthermore, iron is extremely reactive
with oxygen. The elemental iron gas would explodenvard in all directions and
immediately combine with the oxygen in the air. thlé ambient oxygen in the vicinity of
GZ would have literally been sucked out of the tghtly locked-up in iron-oxide

(Fe03) molecules, suffocating thousands of peoflene of this was observed, so the
steel was not turned to a gaseous stddgdrostatic pressure gradients only apply to
gases, and in references sectibll." Gases and hydrostatic pressure gradigntss

shown that the tiniest of particles (greater thé&ananometers) do not behave like a
gas.

Diffusion is a phenomenon which results from Broavnmotion-type collisions. As it
turns out, a 1nm size particle only travels abo8iin in an hour via diffusion (see
reference sectiotH2. Diffusion and terminal velocity’for details). The diffusion rate
decreases as patrticle size increases. Obviouslyatid smoke clouds which begin to
look hazy after about a half hour after collapseasdue to diffusive processes.
Turbulent mixing as well as the larger debris segtbut of the debris cloud resembles a
“diffusively generated” cloud. For the sake of discussion, diffusion does not play a
significant role in dust transport.

How fast do dust particles settle out of the ain@ $peed at which dust particles settle, or
the terminal velocity, is directly dependent upbe particle size. The smaller the

particle, the longer it will take for the particlessettle from air since the viscous drag
forces increasingly dominate. The terminal velo@tthe same as the vertical wind
velocity needed to exactly levitate a particle.

The terminal velocity for a particle in air is partional to f where r is the radius of the
particle (see reference sectid@. Diffusion and terminal velocity for detgil$~or a 100
m sphere of iron, the terminal velocity is approately 5 mph. A 1 m sphere would

only travel at 0.2 mm/se@learly, vertical components of air velocity cansls
suspend m size particlesHowever, there are limitations to the total weighpportable
by air currents regardless of particle size whiehnew consider.

Since vertical air currents of sufficient velocétse able to suspend large dust particles,
what net weight can be suspended by an explosimet ex the towers? Even though the
photographic record conclusively demonstratesrbagignificant vertical air currents
were generated in the upward direction during pskaflickr®"), if a massive
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hypothetical air jet in the upward direction is smlered, how much weight of dust could
be physically support?

An upper bound on the net weight of particles wlaah be levitated by a vertical air jet
can be calculated. This is an upper bound sincpastipg the maximum weight would
completely halt the upward moving air current. Scggpan air jet shoots straight up
uniformly across the area of a tower footprint.cBimve are only interested in an upper
bound, we ignore that the air jet would slow dowse do drag with the surrounding air as
well as the drag experienced from any stationarglaove the jet. If the net upward
momentum from all the air particles in the vertigdlis completely consumed by
supporting a maximum weight of particles, what massld it be? In the reference
section ‘H3. Air jets,” we find that the maximum mass supportable by teequre
generated by the air jet obeys the relation My~ areawhere 4 is the density of air,
v is the velocity of the air jet, aradeais footprint of a towerA 100 mph air jet
emanating across the entire footprint of the towsrooting straight up would only be
able to levitate a maximum of half a percent of tiaeight of a tower.

Another way to analyze the same phenomenon isltalate the energy flux associated
with the same air jet. Again, we assume a losglggst which converts the kinetic
energy of the air jet into lifting powerhe energy of the same 100 MPH air jet would
only be able to lift a maximum of 1% of the totalass of above grade steel the height
of 1 tower during the collapse tim@see* H3. Air jets”).

Obviously, no where near a 100 mph velocity aisjatt upwards during or after collapse
as evidenced by the photographic recdlidkf). The immediate conclusion is
extraordinarily large vertical air currents hypotheally generated during the collapse
could not physically support or vertically transpoa significant amount of weight of

the towers upwards.

In normal prevailing wind currents, updrafts caewcdfor several reasons, but there
exists only two fundamental forcing factéfsThetopologyon a large scale (landscape)
and small scale (texture of landscape) can foltwari@ontal laminar air current to acquire
vertical velocity components. Laminar air flows wiiencounter an uphill grade, for
instance, will force the air upwards. A laminar@irrent flowing over a rough surface
will produce turbulent flow which causes local, #rdependent vertical components of
velocity. The turbulence can completely dominatetdrminal velocity entraining and
lifting particles that would otherwise quickly dett

In the specific case of the WTC towers, topologfoating factors (pyroclastic surges
which flow over adjacent buildings) obviously liforizontally moving particles upwards.
However, the topology only lifts the low densitgl to a maximum altitude of roughly
half the original height of the WTC towers as mayerified by the photographic record
(flickr). The prevailing wind currents were very much honital at that altitude in the
vicinity of GZ as evidenced by many photographsp@nticular, see photographic
number 2a, and 13c through 14c).

The outward turbulent air flow in the pyroclastiege is the main mechanism for
transporting large dust and debris outwards. Thizwatal transport, or low density
flow, of dust and debris will be explored latettle supplemental section entitled
“Horizontal dust transport: Low density flows”.
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The second forcing mechanism creating updrafteerptevailing winds is associated
with changes in air density. This concept is exggdsas Archimedes principle, also
known as buoyancy. Hot air is less dense thana&oohnd humid air is less dense than
dry air. Less dense air rises and can cause V&rtinaving convective air currents.

If the “hot air + dust” weighs less than the surmding cooler air, then the dust will be
lifted. The air ejected from the towers is presurtiede warmer than the surrounding air.
The size of the patrticle is irrelevant to the argam The maximumveightof debris that
can be lifted is the difference in weight betweea ot air generated and the surrounding
air.

If this maximal weight is hypothetically suspendedhe buoyant air plume, then the air
would not rise but would remain stationary. If thet weight of all the particles is less
than the maximum amount of weight supportable leyambient air, then the air would
rise. Rising hot air can cause vertical air cusevhich then can entrain other particles.
However, the maximal net amount of energy (workjolwhhe rising buoyant plume
consumes, including the energy lost in generatergjcal air currents, can not exceed the
maximum work performed by the buoyant force. Thaximum calculable work energy
achievable by the hot air is equivalent to the mmaxn debris carrying capacity times the
debris displacement.

The density of air as a function of temperaturiested in the reference sectioG:* Air
Properties.?® The table indicates the density of air change8.8¢ kg/ni when the air
temperature increases from 20°C to 100°C, thergppioint of water. The air could not
have become much hotter than 100°C since many @sopVived the debris cloud
without suffering heat strokes and burns. The maxrmveight of dust that the air can lift
during collapse is found by estimating the volurhéhe dust cloud during collapse and
multiplying by the change in air density generaigdhe heat. The dust cloud volume
during collapse was no greater than 10 times the voluntigectower (~1.7 x 10m°).

The maximum weight supportable by the warmer, diesse air is 10 x 1.7 x 1tn®x
0.26 kg/ni = 4900 tons. A tower weighed 240,000 tohso the air could only support
approximately 4900/240,000 ~ 2% of the weight oflibéding during collapse.

Even if we consider that the temperature rose 63Q@luring the collapse (which is
much higher than expected based upon the existdrpaople who survived the dust
cloud), the percentage of the towers which coul8dm®yed by air during collapse is only
2%. The above-grade steel accounted for less thlhfithe weight of the towers. Since
at least half of the dust was other pulverized nedteke concrete and wallboarthe
result is that much less than 1% of the structursteel could have been buoyed by air
during the collapseMore than 99% of the structural steel from thed¢mhad to move
downward based upon Archimedes principle.

Some people may get the idea that | am statingdilisttcan not be transported upwards.
Nothing could be further from the truth. What | badone in the above analysis is show
that the towers are indeed massive, and that alvkrtransport mechanisms which may
lift dust and aerosols vertically are minisculeeomparison to the energy required to lift
a significant fraction of the weight of the towelsing collapse.
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Visibility measurements (optical path length)

Photographic evidence shows that no significantuarhof dust or debris rose above the
original height of the towers during or immediatafyer collapse. Debris was transported
outwards and downwards. It was shown in the prevgactions that all known dust
transport mechanisms could only support a tinytioacof a tower’s weight even if the
entire tower was unrealistically aerosolized. Thstvmajority of debris must have
physically moved downward. In this section, speaiipticalmeasurementsf the density
of the debris cloud during and after the collapgecansistent with our previous analysis
--- the amount of weight in the air during and aftellapse is miniscule compared to the
weight of the towers.

In this section, we analyze three photographs agasore a quantitative upper bound on
the amount of steel in the dust cloud and plume.firist is a measurement of the density
of the debris cloud which hangs in the air aroureddpires of the South toweuring
collapse. The second measures density of the nltis¢ iair at GZ 30 minutes after the
collapse of the South tower. The third measuresiémsity of the plume emanating from
the rubble in the late evening of the following day

By measuring the relative intensity of light whichverses a cloud of particulates, an
upper bound on the density of the cloud or plumrelmacquired. If one can recognize
shapes through the cloud of particulates, theaastIsome of the photons must have
traversed the cloud ballistically from the objextiie observer. By measuring the relative
intensity of the object from photographs, one carnve the density of the plume.
However, there are some pitfalls to be avoidederiggming an estimate of the amount
of iron which may hypothetically be located in tie

1) Firemen spraying the debris with water will generdarge amounts of steam and
will lead to a gross overestimate.

2) Any carbon-combustion smoldering underneath theisi@ide will lead to an
overestimation since carbon aerosols are very hlvgpm the visible spectrum.

3) Inhomogeneous clouds may lead to errors.

4) Massive fires which occurred after the collapséhefNorth Tower from WTC 5,
6, and 7, as well as smaller localized fires froamBer’s Trust and peripheral
fires need to be avoided since they literally puoms of absorbing carbon soot
into the air.

5) Lighting angle of the dust can greatly affect tbatcast between an object and
the background. When light is back reflected offr@ dust and into the camera,
it can washout the effect since more light willreflected off the dust in the air
and into the camera. Consideration must be giveheé@mount of light
backscattered off of particles. This effect willogstimate the density of particles
in the plume.

6) To estimate the density of particulates which hiartipe air for extended periods
of time, a sufficient amount of time needs to halapsed after the collapse to
allow the very coarse particles to settle fromdhbris clouds.

7) The analysis will assume a perfectly black objecagerfectly white background
which is not the case in actuality; the real lifaditions decrease the optimal
contrast between background and object which isethe minimum visibility
threshold.
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Every single one of these effects (with the possiékception of point 3) will
overestimate the density of the iron particulatea®guced by the collapse and rubble
pile.

The photographic record reveals that the debrisdcbnd plume change character over
time. Also, the characteristic shade depends upeicdamera angle relative to the sun
(see sectionPart IV: Characterizing approximate particle sizesm photography.
However, some generalizations can be made basedtheg@hotographic record
(flickr).?° The pertinent sequence is as follows:

1) Pre-collapse, a mostly horizontal carbonaceous @hwas generated from fires
from both towers.

2) Collapse of the south tower generates airborne tust thick fire generated
plume continues emanating from the north tower.r&leabout 30 minutes for
much of the dust to settle and blow southwardlytethe north tower collapse.

3) During and immediately after the north tower catlapvhich generated dust, the
remnant plume from the upper level fire remainadaftime until it is gradually
blown southwardly.

4) Dust begins to settle from the north tower collgjsg concurrently fires grow in
intensity from WTC 5, 6, and 7.

5) Smoke profusely emanates from WTC 5, 6 and 7 frooutl hour after the
collapse of the north tower until WTC 7 collapsbsut 7 hours after the north
tower collapse. Most firefighting occurs on thethaide of GZ apart from
extinguishing smaller peripheral fires. The windedtion shifts about 30 degrees
eastward in the late afternoon before WTC 7 codlaps

6) Dust is generated from the collapse of WTC 7 wWEC 5 and 6 remain burning
for some time.

7) Nightfall, and no useful photographs characterizingt occurs during this time.

8) The day after 9/11, all above ground fires arengxtished and the smoldering
rubble piles are hosed down with water generatinghhwater vapor.

| have found three photographs which circumventyradrthe above-mentioned
problems. The first is a photograph by Aman Zafemvang the remaining south tower
core columns in the middle of the remnant dustaburing collapse. The density of the
surrounding dust cloud hanging in the air arouredgpires is measured. The second
photograph is Bill Biggert’s last surviving photagh a minute before the collapse of the
north tower, and about 30 minutes after the collaggghe south tower. No large fires are
burning above ground, no fire responders are exisiing fires on the rubble generating
steam, the distance of objects in the photograptbeameasured, little backscattering
occurs washing out the effect, 30 minutes wortbaafrse dust has settled from the air
after the collapse of the South Tower, and the plemanating directly from the South
Tower’s footprint (blowing in a southwardly diremti) as well as from much of the
scattered rubble is sampled along the optical @dth.wind is known to be blowing
directly from the north tower to the south towemfr the pre-collapse plume, and this
prevailing wind direction would have blown any plemenerated from the south tower
rubble directly at the Banker’s Trust building.

An upper bound on the mass density of the dustdi@sed upon the optical scattering is
given by the following (see referencd4. Optical path lengths in dust clouds”

r=4/3r,Ln(l,/1)r/x
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From photographs, we can measure a lower boundeoretative drop in intensity I/lo.
The distance that the light travels through thd duspended in air, x, can be measured.
The density of the particles is assumed to be hihgejensity of iron which is 7800
kg/m®. The diameter of particles will be assumed toHeeaverage size particle analyzed
in the previous section (see secti®article Size”), ~4 m. All numbers will be
exaggerated to find an upper bound on the densityeodust cloud.

During the collapse of the south tower, spires iaptastanding for a number of seconds
after the rest of the building had collapsed. Fodnstattering from the sun enhances the
brightness of the cloud which maximizes the comntrath the standing spires. Here, we
ignore the bottom part of the building obscuredh®s/horizontal outward debris cloud
which obscures about 20% of the base of the tomeoaly consider the debris which is
hanging in the air above that point. The outlinéhaf core structure can easily be made
out. The contrast is measured to be very smalluse the minimum Ilof 2% (see H4.
Optical path lengths in dust cloud$dr details). The width of the debris cloud can be
seen based upon how much of the 1 Liberty Streiltibg is blocked out by the
illuminated debris cloud. The radius of the debt@uid is about 2 WTC widths. Using
these numbers, | find a debris cloud density ofG10* kg/nt. The debris cloud
generated from the collapse occupies a volumessftlean 10 WTC volumgsgherefore,
the debris hanging in the air around the spires dug the collapse of the South Tower
is only 0.004% of the weight of the entire tower.

The photograph is Bill Biggart’s last surviving gbgraph which was taken about 30
minutes after the collapse of the South towerpasbre the North tower collapse. The
amount of dust in the air is mixed with particlesieh are still settling from the South
tower collapse. Fires and the smoldering rubbletggarticles which we assume to be
iron particles. These effects will grossly ovemastie the amount of steel which may be
hypothetically dissociating.

The height of the Banker’s Trust building is 57®The horizontal distance between
Biggart and the base of the Banker’s Trust buildsngbout 4 WTC tower lengths, so the
angle of inclination to the top of the buildingalout 35 degrees. The optical path length,
X, IS underestimated to be the path length betwleeBanker’s trust building roof and
WTC 3 which gives a length of about 230 meters ¢iwhincludes the angle of
inclination). The contrast between the lighter lgaokind and the black Banker’s trust
building is measured to be 18% which is equalltp($ee referencil4. Optical path
lengths in dust clouds for the procedure). Usirggaforementioned values for the radius
of particles and density of iron, the density a toud is found to be 1.0 x T@&g/nT.
Remember, this is a gross over-estimation of tmsiteof the dust cloud. This optical
path directly samples the particles in the plumeegated by dust emitted from South
tower debris field since the prevailing winds wouabdry the south tower emission
directly into the Banker’s Trust building.

If this density of debris cloud is assumed to begletely composed of iron and emitted
from an area defined by 10 times the footprint ¥/ &C tower at a vertical ascent rate of
10 mph upwards (the angle of the plume compardldetitorizontal prevailing winds ---
which were less than 10 mph --- was less than ¢Beés) for a duration of 24 hours (all
exaggerations), the weight of emitted particlesalsulated by

M =Dt Areav r

resulting in a value of 2.3 x 1@g/day, or 1.4 % above-grade steel/day. Thisgeoas
overestimate, a ridiculously large upper boundhenamount of steel directly measured
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in the plume based upon the optical path lengtbd.see that 30 minutes after the south
tower collapsed, the amount of dust in the air whiwas entrained in the air currents,
even if all of it was considered to be steel pdes; was less than 1.4% above-grade
steel/day.

The following evening of September™ znother photograph was taken in which little
backscattering occurs and the visibility through dust cloud can be estimated. The
photograph of the USNS Comfort arrives at sunsedeptember 123! Much water is
being sprayed upon the rubble generating a largauatrof water vapor, and the rubble
pile smolders from large amounts of fuel load @eeosol studies clearly evidence a lot
of plastics, paper, office furniture, etc. burninghe Millennium Hilton Hotel is used as
the black reference object. The outline of thednd is clearly visible. The optical path
length, x, through the aerosol cloud is estimatellet 4 WTC tower widths and I/lo is
measured to be 5%. Note that the background isglaitkg a much smaller contrast
which will greatly overestimate the aerosol denésige referencéH4. Optical path
lengths in dust cloudsfor details). With all other values assumed thaesas previously
discussed and assuming all particulates in tharaiiron, we find a similar cloud density
upper bound of 1.7 x 1Dkg/m® translating to 1.7 % of above grade-steel fronhbot
towers per day.

From all optical path-length measurements, muchtlesn 1.7% of above grade steel per
day could have been emitted from the debris onki ihe ground during the first 24
hours based upon representative optical path langtsurements. Please keep in mind
that this is a wildly over exaggerated upper bouvitkre we assume all the emitted dust
and aerosols in the air are iron! The cloud litgrainging in the air during the collapse
of the South tower shows a miniscule, insignificamount of debris by weight in the air
surrounding the spires.

After the first 24 hours, it is apparent based upemparing photographs of the rubble to
photographs taken on 9-11 and 9-12 that no apfrecéamount of steel then disappeared
or disintegrated.
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(Top) layout of ground zero with pertinent viewingangles shown. Red depicts the view perspective
for the bottom picture, and blue depicts the view p the next two photograph on the next page
(Bottom) Bill Biggart's last photograph after the South Tower collapse and about 1 minute before the
North Tower collapse. Foreground building is WTC 3with the visible background Banker’s Trust
building. The white smoke cloud appears whiter near the bottom due to light scattering effects
rather than gross density effects. The face of tHdanker’s trust building is slightly illuminated due to
backscattering from the south-eastern morning sun idection.
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(Top) During the collapse of the South Tower, theare columns can be observed within the dust
cloud (Bottom) USNS Comfort arrives in NYC during sinset on 9/12/01. The Wrld Financial center
buildings are in the foreground, and the tall skinry black building on the far right behind the plume
is the Millennium Hilton Hotel.
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Alchemy and nuclear reactions

Transforming one element into another is histolydahown as alchemy. Since the
1930s, it has been known that transforming one eténmto another element is
accomplished via nuclear reactions. The idea #rgelamounts of iron atoms
transformed into other elements through the use‘'sécret weapon’ blatantly violates
tenets of known nuclear physics. In this sectioamilllillustrate but a few of these
violations.

An element is defined by the number of protons lnetnucleus.The number of neutrons
defines the isotope. For example, hydrogen hastbipy helium has 2 protons, and iron
has 26 protons. The most common isotope of irondaat about 92% abundance
contains 30 neutrons. The number of nucleons (psopdus neutrons) in an iron nucleus
is 56 also known as the atomic number. The only twagonvert iron into a different
element involves either fusing or splitting the lewof iron atoms.

The nuclear binding energy per nucleon of all lienents is plotted versus atomic
number. The nuclear binding energy is a measum@wftightly the nucleus is held
together. As depicted, iron has the strongest auddmding energy per nucleon of all the
elements.

Fission reactions (splitting nuclei) used in nuclesactors release a net amount of energy
only if the reaction products have a higher bindengrgy than the initial reactants.
Therefore, heavy elements like plutonium-239 onum-235 are used in nuclear fission
reactors. The resulting fission products from sugattions have atomic masses around
100. The difference in nuclear binding energy pesi@on can be read off the graph and
is roughly ¥2 MeV per nucleon. If uranium is usedadsel, then the total amount of
energy released per atom by a fission reactionavbelabout 235 x Y2 MeV.

However, since iron is at the peak of the graplg,kamd of fission reaction would
necessarily cost a huge net amount of energy. Tiber@ way around this fact.
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For instance, any method of splitting an iron nu@eeaking it into at least two other
elements) will cosat leastl MeV per nucleon. Since iron has 56 nucleons, ithat least
56 MeV per iron atom. One iron atom weighs ~56 an®u3 x 10°° kg. The number of
iron atoms in the above-grade steel from both teviger2 x 8.1 x 10(9.3 x 10%%) ~ 1.7

x 10°. The minimum energy required to cause the stratsieel in the towers to
transform via any fission reaction would necesgdrd at least 1.7 x $tx 56 MeV ~ 1.6
x 107 J.This is equal to the total energy harnessed by humbeings over the entire
globe integrated over the next 50 years or, equivdly, the energy released by 37
thousand of the largest nuclear bombs ever biiflt

Fusion occurs when two nuclei are combined. Fdamt, if two hydrogen-2 nuclei

were hypothetically fused together to form Heliupthe energy released per nucleon can
be read off the graph, namely 7-1=6 MeV per nuclddms would be 24 MeV per atom
released.

However, for fusion to occur at room temperatutenrac nuclei must overcome the
repulsive Coulomb energy (like charges repel). mimum amount of energy required
for a hydrogen nuclei (one proton of positive clegrigp overcome the Coulomb repulsion
of an iron nuclei can be calculated. Since an efeaiéron has a nuclear radius, r, of
about 4.5 fn?° the energy required to overcome the Coulomb engegyron atom is
proportional to QotonX Qron/ T ~ 1.3 x 132 J where Qowonis the charge of a proton and
Qiron IS 26 times Qoon The total energy required to overcome the repal€ioulomb
energy for all the above-grade steel in the towersld be equivalent to at least 70 years
of the total energy output of the earfile associated temperature of atoms with the
required average kinetic energy to overcome the ©mb energy for fusion to occur
would be 7000 times the temperature in the coreha sun®*

Besides the absurd energy requirements to spiitseriron nuclei (the most tightly

bound nuclear element), there are many other prabhessociated with massive numbers
of nuclear reactions which would be required tovestthe structural steel into other
elements. The nuclear reactions and resulting teaatate’ product nuclei would
assuredly emit massive amounts of high energy tiadiand particles. The energy scale
we are talking about is literally tens of thousanti$00 mega-ton nuclear bombs.
Imagine the nuclear radiation and fall out! Thevitable result of such a device would
have been the complete and utter instantaneoubiktion of all life in lower

Manhattan, and most likely all life on earth.

Summary of section

A review of the photographic record shows that ebr launched vertically upwards
during either collapse of the WTC towers. The steelld not have been vaporized to a
gaseous state and maintained consistency withwdigars. An analysis of all the
physical mechanism which can transport dust anolsaés upwards prove that no
significant amount of weight of the towers coulddogported by air during the collapse.
Cahill obtained samples which were directly hittbg dust cloud from the South tower
collapse, and no significant levels of iron weréedted. Iron in steel could not have been
transformed into another element. Visibility me&snents showed that the density of the
cloud which hung in the air during the collapseha South tower was miniscule, and the
amount of debris emanating from the rubble meas8@ethinutes and 36 hours after the
collapse of the South tower at GZ was insignificant
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Over the first 36 hours, no appreciable amountedislisappeared into the air. Bulk dust
samples and aerosol studies prove than no steedwkaequently present in elevated
guantities.

In short, the steel did not dissociate in any sigant quantities. The only conclusion is
that the steel fell to the ground in large pieces.

Evidence steel fell as large pieces

As | have definitively demonstrated, the structwtakl did not dissociate. In this section,
| present all the physical evidence that steelifelirge pieces. Photographs of the
amount of debris in sublevels across the footmirthe tower show that the majority of
the debris from the towers fell straight down. Measnents of the net amount of debris
and the net amount of steel removed from GZ arsistamt with the weight expected if
no material disappeared.

Some proponents of DEW-demolition persistentlyglio the notion that photographs of
the rubble at GZ do not show sufficient debrisdocant for the WTC towers and
conclude that something mysterious must have hagaptnit.

Most of the debris from the towers likely occuptbd sublevel collapses as has been
quantitatively explained Damage assessment schematics issued by the Mueser
Rutledge Consulting Engineétslearly show approximately 1#%f the total volume of
the sublevels was collapsed or heavily damagecevetibther 1/3 of the total volume
was not assessed. If only #/8f the volume was filled with debris, then thiswie
assuredly account for all the ‘missing’ debris.tRarmore, at least 350,000 tons of steel
were reported to be removed from GZ to landfilld amcycle center¥. The number of
truck loads (over 100,008)which transported material from GZ is consisteithithe
expected amount of debris generated. Martin JeRelDirector of the Bureau of Waste
Disposal at the New York City Department of Samtatreports over 1900 barges were
used to transport the material from 59th Streettdachilton Avenue Marine Transfer
Stations, Pier 6, and Pier 25 totaling 1.6 milliomss of debris removed from G2:

At the peak of the operation, approximately 10,@0% of material were
delivered daily to the [Fresh Kills] site.approximately 200,000 tons of steel
were recycled directly from Ground Zero to varioaeetal recyclers. The Fresh
Kills Landfill received approximately 1.4 millionans of WTC debris of which
200,000 tons of steel were recycled by a recycliegdor(Hugo Neu Schnitzer).
The remaining material, approximately 1.2 millimms of WTC debris, was
landfilled on the western side of Section 1/9 atRhesh Kills Landfill in a 40-
acre site.

The project had come up to speed quickly, procgdsim 1,750 tons per day of
debris in mid-September to 17,500 tons per day ibyOetober.Average
throughput over the duration of the project was d®tons of debris processed
per day.

The last WTC debris was received at the Fresh Kaisdfill on July 29, 2002. On
September 3, 2002 the project was completed.
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The United States Army Corp of Engineers (USACEndiately arrived on the scene
and helped organize and coordinate the debris rahfiom GZz#°

During the next couple days, the debris team coatgid with NYC to devise a
Debris Removal Action Plan for FEMA that would shbe progress of debris
removal and would allow tracking the tonnage ofrikebeing removed. On
Sept.17th, 10 debris specialists were deployedorl with Allen Morse and Beau
Hanna in monitoring the debris operations for FEM&n Sept.19th, the debris
team was tasked to provide 15,000 load ticketstemd the city personnel in
their use and 4 engineers were deployed to deaiopverall debris estimate.
Two days later, the possibility of dumping the deby the ocean was explored
but the EPA rejected the idea and Staten Islandaliasen as the landfill area.
On Sept. 23rd, 12 debris specialists started datositoring. USACE completed
its part of the Debris Operations Plan on Sept.d2&nd turned the operations
over to FEMA at the DFOThe official joint estimate of the total debris araot
was released at 1.2 million ton$he discussions with NYC and FEMA regarding
the City’s request for the USACE to manage theidabsposal site began on 25
Sept. By the end of 29 Sept., approximately 145@@of debris was removed
from the WTC site inclusive of the steel design&dedecycling. As of 21 May
2002, 1,625,550 tons of debris had been removenhftoe WTC site.

The Mueser Rutledge Consulting Engineers damagsssent schematics show that all
6 sublevels (7 stories) across the entire footmfrnihe towers likely collapsed. | will
show in the remainder of this section that the ptiatphic record of GZ debris removal
from September 2001 through May 2002 clearly demdtsublevels directly beneath
both towers collapsed and filled with debris. Theoant of debris which compacted into
the sublevels across the footprints of the towelido& shown to be the majority of the
material associated with the towers.

Many DEW-demolition proponents use erroneous imetgbions of photographs to argue
that a massive amount of debris from ground zehmissing’ which inherently assumes
that almost no sublevel collapses occurred. Mogh@photographs that are used to
justify this claim do not offer insight into the aomt of debris located in the sublevel
collapses for the simple reason that visible licdrnt not penetrate the rubble pile.

However, as GZ debris removal progressed, delmm the collapse of the towers and
surrounding buildings was unearthed and photograns taken. A time-lapsed record
graphically shows the debris located within thetpoimt of the towers. As it turns out,
debris filled nearly the entire volume beneathfteprint:
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Un-sourced picture of the WTC tower lobby. Naotice lhe location of the cross supports along the
exterior column ‘tridents’ with respect to the ground level.

South Tower viewed from the south on Warrington Steet. Note the debris stack is at least two to
three stories above street level when viewed fronhis perspective. Photo was taken well before
9/23/01 (compared to the 9/23/01 NOAA satellite inga").*
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October 5, 2001: South tower (looking east). Notd¢ debris stacks are well above the ground level
associated with the lobby*
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October 17, 2001: North tower. Much surface debriias been removed, but notice the compacted
debris in the sublevels"

October 17, 2001: South tower. It is evident that €bris resided at least in the first few sublevelssa
well as filling 1 to 2 levels of the lobby based um this photograph
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(Left) Foundation of exterior columns during constiuction (right) 3-11-02: South tower lower level.
All levels down to the foundation were filled withdebris.

The key on the left, measured in feet, shows rangeéelevation of the debris which are color-coded:
-75 to -55, -55 to -35, -35 to -15, -15 to 5, 526, 25 to 50, 50 to 75, 75 to 100, 100 to 150, 156200,
200 to 300, 300 to 400, 400 to 1381. Although thEAR maps are coarsely quantized in height, note
the excellent agreement with WTC 7 debris mound anthe contour plot compiled by the author
from photographs® The estimate of an average 2 story debris heightf the North Tower and 1
story debris height for the South Tower based upophotographs of the rubble are consistent with
the LIDAR topology map.*
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If all the sublevels beneath the footprint of tbeérs were filled with material as the
above photographs show, how much debris doesdapresent?

Using a volumetric compression ratio of 11.6% basgseh the collapse of WTC* and
knowing the original volume of the WTC tower wa®Istories + 7 stories of sublevels,
the amount of debris occupying the sublevel colapcross the footprint of a tower was:

7 stories/.116/(110+7 stories) = 52%

In the case of the North tower, | conservativelyneate the surface debris pile to be at
least 2 stories high on average across the fodtprin

9 stories/.116/(110+7 stories) = 66%

In the case of the South tower, | conservativetynedie the surface debris pile to be at
least 1 story high on average across the footprint:

8 stories/.116/(110+7 stories) = 59%

The results show that the majority of the materfabm the towers fell on their
footprints. A significant percentage (~40% to 35%) landed idetthe footprint.
Certainly, some of this debris caused collapsedidaed some of the surrounding
sublevels as assessed by the Mueser Rutledge @ngdEmhgineer¥ and affirmed by the
reported 350,000 tons of steel removed from GZmalfills and recycle centéfsas well
as the total number of truck loads (over 100,508 d barges (over 1908Wwhich
transported over 1.6 million tons of mateti4l from GzZ.

Conclusion

DEW-demolition proponents argue that the vast nitgjof the steel in the WTC towers
was turned into dust. USGS, McGee, and EPA quaingtg measure and report that no
significant amount of steel was dissociated intstdA review of the photographic record
clearly shows that no gas, dust, or aerosols gheard during or after the collapse. An
analysis of all reasonable dust transport mechanshich might have lifted dust
vertically prove that air could not support a sigraint amount of weight of the towers
during or immediately after collapse. Visibility amrements performed during the
collapse of the South tower, thirty minutes after tollapse, and 36 hours after the
collapse show the density of the dust which hunidpénair was miniscule. UC Dauvis,
EPA, and OSHA aerosol studies quantitatively pribna no significant amount of steel
was aerosolized in the rubble pile during the days months which followed the
collapse. Iron in the steel was not transformed artother element. In short, there was
no significant amount of steel dissociated at amg tat Ground Zero.

The steel simply fell to the ground in large piedasing the collapse. More than 50% of
the debris generated from the collapse of the towes located in the 6 sublevels
directly beneath the towers as revealed by phopbgraf debris removal and
corroborated by damage assessment schematics pbdu¢he Mueser Rutledge
Consulting Engineer®. The expected amount of steel removed from GZHiisreed by
the reported minimum of 350,000 tons of steel reedovom GZ to landfills and recycle
centerd’ as well as the total number of truck loads (0\@®,20052 and barges (over
1900Y° which transported 1.6 million tons of matefidf from GZ.
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A summary of the current arguments compiled fromahthor’s current and previous
reports> which have not been addressed by DEW-proponeatasafollows:

Quantitative dust measurements by the USGS, ERAMaGGee prove that only
0.6% +/- 2% of the structural steel dissociated ghist. A thorough analysis of all
vertical debris transport mechanisms quantitatiypetywes that less than 1% of the
structural steel could be supported by air durioi¢apse. EPA, UC-Davis, and
OSHA aerosol studies quantitatively prove that antjny fraction of 4% could have
dissociated in the rubble during the days, weeakd,raonths following the collapses.
The photographic record contradicts the notion ¢jaat dust, aerosol, or debris shot
upwards during either collapse of the WTC towdiskt *).

All dust transport mechanisms considered are ytiedapable of vertically lifting
any significant fraction of the tower’s weight (@i§ion, hydrostatic pressure, massive
air jets, buoyancy and convective air currents, tapdlogical forcing factors from
prevailing air currents).

Visibility measurements of the density of the delmtouds surrounding the South
Tower spires during collapse, the dust cloud atigdozero 30 minutes after the
collapse of the south tower, and the plume emftima the rubble pile 36 hours later
all were quantitatively shown to be miniscule coneplato the weight of a tower.
Dust sampled directly from the south tower pyraotasurge showed no significant
level of elevated iron content.

Elemental iron could not be transformed into o#lements due to the energy
requirements: at least 37,000 100 mega-ton nualagreads worth of energy for
fission to occur, and an average particle energyvatent of 7000 times the
temperature of the sun’s core to overcome the Qalollenergy for fusion to occur.
The amount of power required to dissociate thd steene WTC tower, not

including any energy loss mechanisms, is well &/#mes the power output
harnessed by human beings from the entire globes€wative estimates of energy
losses swell the power requirements to at leadd 1i@tes the earth’s power output.
Obviously, no known power source is even remotajyable of accomplishing this
feat.

No aircraft or space-based platform could reflectgenerate) such a beam since the
opposing thrust would be equivalent to over 110(Gb@D) space shuttles at maximum
burn, respectively. No known reflector could suevihie intense energy flux.

If steel was dissociated into a gaseous state saiweapressure equivalent of 42,000
Ib/in? over the entire volume of a WTC tower would haeealoped which is the
energy equivalent of launching the tower like albeatocket 5000m straight up into
the air. The elemental iron would have immediatebcted with the oxygen in the
area, locking it away in E®; molecules, over a volume 75 times as large as the
volume of a tower suffocating anyone in the vigirof ground zero.

Sublevel collapses together with minimal surfaderdeeasily account for all the
debris from the WTC towers, WTC 4, WTC 3, and hate®/TC 6. The sublevel
volume directly beneath the towers which was filgth debris accounts for more
than 50% of the debris from the towers. The tatabant of steel removed from
ground zero as recorded by landfills and recycieears (350,000 tons) and the total
number of truckloads (over 100,080&nd barges (over 1909Wwhich transported
over 1.6 million tons of materi&t*°from GZ are consistent with the amount of debris
expected.

No known directed energy beam can possibly matetobserved destruction of the
WTC towers:
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o Symmetry of collapse

0 No expected optical effects were manifested froenastronomical
intensity: air ablation, optical distortions froredted air, bright flashes
from super-heated steel, etc.

o No known energy beam could simultaneously penethat¢hick dust
during collapse, energetically heat steel suffitierand not massively
scatter into the surrounding area.

o0 In the case of the North Tower, the antenna drofipgigl indicating an
internal structural failure.

0 Eyewitness testimonies of explosions occurring teetwllapse initiation

The volumetric compression expected from collagtedl-framed buildings matches
the amount of debris observed in the holes in suding buildings as well as from
partially collapsed surrounding buildings. Furthers the damage is consistent with
the impulse forces generated from falling debrtse presence of jagged edges,
rectangular holes, and right-angle corners in piragohs directly contradict the
claims of proof as a result of DEW damage: circhiales. However, the entire
methodology is hopelessly flawed as shown by agwmnetric photographic
perspectives of building damage.

Seismograph readings do not directly correlatédéopotential energy of a building in
any fundamental way for reasons which have preljcusen cogently explain€ed.
Applying the same erroneous scaling arguments lig&EW-proponents (scaling
the potential energy and the consequent hypotheét=ase of seismic energy in a
linear fashion) to WTC 7 leads to the conclusiaat tess than 6% of the building hit
the ground: the seismic energy readings were 83stiess and the potential energy
was 5 times less that of the WTC towers, so 5/877%5If we then use the
arguments from DEW proponents that 80% of the tewd&t not hit the ground, then
only 1% of WTC 7 hit the ground and was preserh@rubble pile!
Non-catastrophic bathtub damage is a natural re$attinimal surface waves
generated during the collapse of the WTC towergesrded by seismograph
readings.

Other phenomena which have been ascribed to DEVWhwhpposedly support the
hypothesis such as burning vehicles, spontanesugeration of materials, intact
paper, ‘dirt,” rust-colored smoke, and videos adlg showing disappearing acts of
steel, were either shown to be egregiously wroniar much more plausible
explanations exist.
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H. Derivations

H1. Gases and hydrostatic pressure gradients

Why do gas particles like oxygen fGand nitrogen (B remain ‘airborne’ in the
atmosphere? After all, gravity is constantly pglthem down, so what is keeping the
particles from accelerating straight down? Colhsiovith other particles! Since these
particles are extremely light, their kinetic enedpyminates over the gravitational
potential energy. However, even gases such as oxame nitrogen are affected by
gravity which is demonstrated by the lower deneitparticles at higher altitudes. The
density gradient, synonymous with the ‘hydrostatiessure’ gradient, can be calculated
via the well-known thermodynamically derived exmies®®

h(y)lh, =e ™" ® DAh(y)lh, =1- & ™*T
That is, the change in density of gas particle§/) decreases as a function of height y
relative to the density at ground levgl T is the temperature of the gas and m is the
mass of a gas particle, and g and k are the gtawitd acceleration and Boltzmann
constants, respectively. Fop,@he difference in density between the bottom thiedop
of a WTC tower is about 5%.

NASA measured the changes in air pressure (whielRastly equivalent to relative
changes in density) which show that air pressuhaiged with an increase in altitude of
5400m>° This result agrees well with our formula. The digancy between
measurements and the formula is mainly due to tvanis in the relative amounts of the
constituent elements which compose air as a fumci@ltitude. However, if we
consider oxygen and nitrogen, the formula yieldsm@position in gas density of 51%
and 46%, respectively. This is in good agreemettt thie NASA measurements.

Larger particles which weigh significantly more thelemental or diatomic gases can not
remain airborne by the same mechanism as lightepgdicles (Brownian motion-type
collisions). For ‘still’ air (no air currents) abom temperature, the density of an iron
oxide (FeOs) gas would be 24% less at the height of the t@meerpared to the ground!
The density of iron oxide particles which are ~b@im diameter at a height of 1 meter
would only be 0.1% of the density compared to geblavel (using a density of iron

oxide of 5250 kg/M)>*. Obviously, particles greater than about 1 nmodngliameter are
much too heavy to behave as a gas and to remaerstdsd in a colloid due to Brownian
motion.

What would happen if all the steel in the towers waporized and turned into elemental
iron? Recall, | show in my previous paper thatghgsical process of performing such a
feat is impossibl& However, ignoring the physical impossibility, wiveduld one expect

to observe if the iron were actually dissociated m gas?

If the steel in the entire volume of a tower wanddenly converted into gaseous
elemental iron, the gas would exert a pressurdotie~42,000 Ib/ihexploding in all
directions! This pressure is about 10 times thegaree in a common compressed gas
cylinder! The derivation of this result is straigotward. The ideal gas law is given by
PV=NKT where P is pressure, V is volume, N is thenber of particles, T is the
temperature, and k is the Boltzmann constant. Timeber of iron particles in the above-
grade steel from a WTC tower is equal to the wegafl@bove-grade steel divided by the
weight of an iron particle, or 8.1x18g/56 amu = 8.7 x T8 Fe particles. At a

- 50 -



temperature of 20°C and a volume of 1 WTC tower{x1¢ m°), the partial pressure is
approximately 42,000 Ib/fin

This large pressure would cause a massive thradt directions, hurling elemental iron
in all directions. The massive number of highlycteae elemental iron particles would
quickly combine with any oxygen with which it caléd. In fact, iron smelting is the
reverse of this process: removing oxygen (amongrathpurities) from iron ore which is
usually in the form of an iron oxide. Taking thendigy of air at 20°C, 1.2 kg/fnand
knowing that diatomic oxygen and nitrogen makeagp(oximately) 21% and 79% of
the air, the volume of air which would react witte telemental iron around ground zero
to form FeOs;can be calculated.

The law of partial pressures states that the pressuambient air, 1 atmosphere, is equal
to the sum of the pressures exerted by nitrogeroapgen. This is equivalent to the total

density equaling the sum of the densities of n#grognd oxygen. We also know that the

total density of particles is the average massdithe total number density:

rTotaI = 12kg/m3 = (079rnN2 + 021%2)/7T0tal’ and /702 = O'2:|'/7Total

Substituting the values for =28 amu, ;=32 amu gives 0,=5.3x1G* O,

particles/m. The total volume that can be emptied by combiriththe gaseous iron with
oxygen to form FgO3 is 3/2 x (8.7 x 1¥ Fe particles)/(1.1x¥0 O particles/m) ~ 75
WTC tower volumesThe oxygen would have been literally sucked outloé air
suffocating everyone in the immediate vicinity d¢fet collapse.

Even if the particles were larger than single ioaide particles but small enough to be
considered a gas, the huge surface area wouldestdt with about the same amount of
oxygen.

It is interesting to consider how much energy @sed in a gas pressurized to 42,000
Ib/in? confined to a volume of one WTC tower. Combinihg ideal gas law with the
work relation (integral of force multiplied by distce), one can derive the following
expression for the energy contained in a pressligas:

Energy=NkT In(P/E)
Taking P=42,000 Ib/fh P/= 1 atm, and N = 8.7 x $dFe particles, the energy is'$0
JoulesThis is the energy equivalent of blasting a WTC t&wo an altitude of 5000m!

H2. Diffusion and terminal velocity

For low Reynold’s number (which is the case for bparticles in air), the viscous
coefficient is given by Stokes Lawg,= 6p/Ar where# is the viscosity of air (1.51x10

Ns/nf at 20°C¥° and r is the radius of a particle

The viscous force ig multiplied by velocity, so the terminal velocitygsven by:
v, =mg/6phr

Where g is the gravitational constant and m istlass of the particle. The diffusion
coefficient is given by the Stokes-Einstein relatio

D=kT/g
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where k is the Boltzman constant and T is tempegailhe root-mean-square change in
position as a function of time t for diffusive pesses involving small particles is given

by:
Xeaws =+/2D t

For a 1 nm size particle at room temperate,,s = 1.3 mm/hour. For larger particles,

the diffusion length is even less sirXg,s 1 ¥1/r . For dust and aerosols in the case of
the WTC tower collapse, the diffusion lengths aggligible compared to other transport
mechanisms.

The terminal velocity associated with a specifidenial whose density is with a radius
r can be found as follows:

rgr?
h

M =7 xolume volume= (4/3)pr® v, =§

This result agrees with the reported settle timmeafd0 and 0.5 um soot particles falling 1
foot (using the density of carbon which is approaiety 2267 kg/m)°? of just under 1
minute and about 5 hours, respectivEllso, if we compare with the terminal velocity
of a 10 m radius water particle (density of water is abbgtcnt), we arrive at 0.3
cm/sec consistent with other authots.

H3. Air jets

If all the upward momentum from all the air paelin a vertical jet is completely
consumed by supporting a maximum weight of paichat mass would it be? The air
jet would cease moving upwards since all the netangs momentum would be
consumed in supporting this maximum weight. We malgulate that maximum mass.
The force exerted by the jet is given by the foilogv

F..=DP/Dt=M,Dv,, /Dt

P is the net change in momentum of the verticalpmmmant of the air jet occurring in
the time interval t. The maximum amount of weight supportable,aMis given by the
force balance = g Mnax Note that v;eis the initial velocity of the jet, Mi= air Vain
where V4 = areax Y is the volume of air which is arrested in time Combining gives
the following:

_area ’

FJet = rAirtVJet area Dy/ Dt M max AirV.]et

For a jet of cross sectional area of a tower (~4@)(raveling at a velocity of 100 mph
vertically upward with an air density at STP ~ kg2/nt* and g =9.8 mfsgives Mnax
~10Pkg ~0.5% of the total weight of a tower.

The above is an upper bound since all the upwamentum of the jet is consumed in
levitating mass Max

Another way to approach the same problem is toidenghe rate of energy flux from
such a jet of air, and compare that to the raenefgy required to lift the building mass.
The energy flux associated with a stream of agiven by the following expression:

Power/ area= DKE/(areaxDt) = (L/2) M , V5, /(areaxDt) = (U/2) r ,, V5,
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If all of this energy is consumed, then the aireat will stop moving, so we calculate an
upper bound on the amount of work which can be tsdift a given mass. For the same
air jet (100 mph across the footprint at STP), tthenpower per footprint = 2.5 x 40
Watts. If this jet was emitted straight up for theation of the collapse time of about 13
seconds, then the net energy associated with tie3e2 x 18 JoulesThe amount of
mass which may be lifted a height h is given by @ g h, or h = E / m g. For the entire
mass of the building, the amount of energy assediatith our jet would only lift the
building up 1.5 meter, or the above-grade steesmbasut 4 meter3he amount of
energy in the jet would only lift 1% of the massafove-grade steel the height of 1 tower
(1350’). Please keep in mind that these resultsipper bounds since it is assumed that
no energy is lost from viscous effects betweerjgéhand entraining air or air above the
jet, heat loss, or turbulence, and the total amotiehergy in the jet is completely
converted into lifting energy which would compléit the flow.

H4. Optical path lengths in dust clouds

A photon is normally incident on a slab of aréaahd width dx. The volume contains a
certain number density of particles,whose average cross sectional area.i3he
photonic wavelength is assumed to be the sma#esh scale in the problem and is
considered to travel ballistically. The probabildfthe photon being stopped by the
particles is given by:

Probability of stopping photon in length eharea occupied by particles/ total
area=L?(hs . dx)/L* =hs , dx

The transmitted intensity is proportional to thermner of photons which make it through
the slab. The drop in the number of photons afgafetsing the slab is given by:

-dl =1hs,dx,

or upon integration and applying the condition ti&t initial intensity isd and the slab
has a total thickness x gives:

- 115 pX

| =1.,€ , or equivalently/7 = Ln(l,/1)/(sp.X )

Note that the optical path length is defined as 14. We want to calculate the total mass
in a dust cloud given that shapes are opticallgadizable after traversing the cloud. The

decrease in contrast of the object behind the cbaundpared to the reference background
will measure the drop in intensity.

However, first we need to do some re-arrangingseomde substitutions. We begin by
defining as the mass density of the cloud of particlgsad/the volume of an average
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size particle, , as the density of the particle itself, and r &srddius of a particle. Re-
arranging the previous equation gives:

r=hr.N,=r,(@4l3)pr*h and s,=pr?
Using the above two relations to eliminagegand from our previous formula gives:
r=@3) ron(ly/1)r/x

If we consider a moving cloud which emanates frosuidace of a specified area at a
vertical velocity v, then the rate of volume enussis dV/dt = Area v. The rate of mass
emission is then given by dM/dt =dV/dt = Area v. Integrating over some finite time
duration, t, we find the total mass emitted from the surface:

M =Dt Areav r , or more explicitly,M :grp DtAreavL Ln(l,/1)
X

For a cumulous cloud, the density of water is 16 g/ni and the size of the typical water
particle is in the range of r = 3 to 36n.>® The density of water is abous ~ 1 g/cmi=1C°
g/m® (ice is about 10% less dens®)>’

The optical path length in a cumulous cloud is thmen by:

Thereforex=-1Ln(l/1,)=- 13" 10°r Ln(l /1, ) For the ballistic intensity to drop to

1/1,=0.01, and r=10m, we find x = 61 meters. Making out features cueaulus cloud

out to 60 meters is near impossible as anyone was@bcended in a plane through a
cloud has witnessed. At best, to see any featuréseoground when ascending through a
cloud would be more likely in the vicinity of 30 tees at most.

As an aside, the weight of a cumulous cloud is seinie compared to the weight of a
tower. The weight of a cumulus cloud which occugia®lume of 100 world trade center
towers would only weigh about 0.08% of the weight dower.

Experimentally, the drop in intensity in which apject might barely be seen in a cloud

of particulates has been found to be 2% under ictwadiitions, but most modern studies
use 5% in real-life situation®°**This is known as the visibility threshold. Notath

the visibility threshold can be experimentally faupmy analyzing the contrast of a black
object located some distance from a viewer comptradbright background@®rightness

is defined as proportional to the intensity aodtrastis defined as the relative difference
in brightness between object and background. Atthdhe visibility threshold depends
upon the f-number of the optical system, usualgyribked eye or camera, changing the f-
number only affects the derived result logarithrityca his means that the visibility
threshold will not change appreciably with geometry

Please note that for the case of a black objeetdhtrastbetween a white background
and a black object is derived elsewhere to bg Kfiown as the Lambert-Beer |aWi

guote the result since the derivation is a bit imed and defer the interested reader to the
reference$? ®®* The criteria used here was originally formulatgddmschmieder in

1924 but shown to be correct in a variety of cirstances:

Visibility © X oqngq = 3.921 |
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What this formula physically means is that for theeshold intensity given
byl /1,=e3%"" ~ 2%, the black object will just barely be visible witkspect to a

perfectly white background. Note that ttentrastis defined as the (brightness of the
building) — (brightness of the background) / (btigéss of the background).

In order to experimentally measure the contrastcaremanually adjust the brightness
until the background brightness equals the origmalding brightness or, equivalently,
until the adjusted building brightness equals thekiground brightness. Pragmatically,
this is accomplished by opening two Microsoft Géfieicture Manager windows with the
same picture in both windows, and adjusting thghirniess of one picture until the shade
of the black building equals the shade of the Ilgdtkground, or until the light
background equals the shade of the black building.

H5. Thumbnails of the flickr *° annotated slideshow:

Below are the thumbnails of the 110 photographspmmimg theflickr ?° slideshow. The
numbers connote the row, and letters connote thenes. For example, the “2¢” means
the third picture from the left following the “2This labeling corresponds with the
uploaded pictures on flickr, so scanning the thuadbrfor any interesting photographs
makes it easy to pick and choose which photogrépbdswnload.

The| green framed photographs were taken from gatlicamera in a helicopter and were

originally time stamped. Although the time was lojfa few hours, the relative time was
normalized to the NIST collapse times to yield enptetely accurate chronological
record. The time reference was developed by nétiegsouth Tower plane strike
occurred at 9:02:59, the South Tower collapse begy&59:07, and the North Tower

collapse began at 10:28:50 as reported by NfSThe| blue framdd photographs were

taken by Aman Zafamfww.amanzafar.cojn The photographs were not originally time
stamped since they were scanned from prints bug wembered sequentially. The two

cyan framed photographs were taken by Bill Biggairiutes before the collapse of the

North Tower. The remainied photograpkso various known and
unknown origin. The derived timestamps are tabdlaighe below table.
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