
 

Chapter 1 
WTC 7 VISUAL EVIDENCE, DAMAGE ESTIMATES, AND TIMELINE 

ANALYSIS 

1.1 INTRODUCTION 

 

The destruction of the World Trade Center Complex in New York City on September 11, 2001 resulted in 

immense loss of life and property.  This task is a part of the Investigation of the technical causes for the 

disaster authorized by the United States Congress and performed by the National Institute of Standards 

and Technology (NIST).  The objectives of the NIST-led Investigation of the WTC disaster are to: 

1. Determine why and how WTC 1 and WTC 2 collapsed following the initial impacts of the 

aircraft and why and how WTC 7 collapsed 

2. Determine why the injuries and fatalities were so high or low depending on location, 

including all technical aspects of fire protection, occupant behavior, evacuation, and 

emergency response 

3. Determine what procedures and practices were used in the design, construction, operation, 

and maintenance of WTC 1, 2, and 7 

4. Identify, as specifically as possible, areas in current building and fire codes, standards, and 

practices that warrant revision 

The Investigation was ultimately broken into two distinct parts.  The first dealt primarily with the towers.  

This portion of the Investigation has been completed and ―A Final Report on the Collapse of the World 

Trade Center Towers‖ (NCSTAR 1) was released in September, 2005.  This report was accompanied by 

the release of 8 project summaries and 38 task reports. 

An Interim Investigation report released in June 2004, prior to the decision to separate the Investigation 

into two parts, contains an Appendix summarizing early work on WTC 7 that includes some imagery and 

preliminary analysis that is expanded in this chapter. (NIST-SP 1000-5). 

The investigation of the collapse of WTC 7 has continued.  This report summarizes the findings of one of 

the component tasks of Project 5—Reconstruction of Thermal and Tenability Environment.  Project 5 was 

one of the eight projects that comprised the NIST WTC Investigation.  This particular task, referenced as 

Task 5A, was entitled ―Visual Collection and Analysis.‖ 

The objective of the task was ―to utilize photographs, videos, and other relevant information to develop 

detailed time lines for the spread and growth of fires at the peripheries of World Trade Center Buildings 

1, 2, and 7 and to organize the information such that it can be utilized by other investigation team 

members.‖  This report focuses specifically on WTC 7. 

This task consisted of four major subtasks: 1) identification, collection, data basing, and cataloging of 

visual material, 2) timing of material incorporated into the NIST visual database, 3) development of fire 

time lines and additional analyses based on the visual material, and 4) documentation. 
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Many of the details concerning the general approaches used to accomplish these subtasks have been 

documented in the task report focused on the WTC towers entitled ―Federal Building and Fire Safety 

Investigation of the World Trade Center Disaster:  Visual Evidence, Damage Estimates, and Timeline 

Analysis‖ (NCSTAR 1-5A). 

This chapter is organized as follows: 

Section 2 provides specific details relevant to WTC 7 with regard to the visual material that was recorded 

on September 11, 2001 and approaches that were used to identify, collect, data base, and catalog the 

material (subtask 1).  Since a major goal of the task was to develop time lines for fire spread in WTC 7, 

the assignment of accurate times to the photographs and videos incorporated into the database was an 

important task (subtask 2).  Special features of this task related to WTC 7 are emphasized. 

Section 3 provides background information about such topics as the local geography, wind direction, 

relevant WTC 7 structural and architectural details, a numbering system for describing window locations 

on WTC 7, and some interior details, such as the locations of air intake and exhaust louvers on 

mechanical equipment room floors and the locations of transformers and power generators.   

There were a number of factors that affected our ability to identify the initial damage to WTC 7 and the 

time development of fires with the building.  These are discussed in Section 4.  This section also provides 

details concerning the various types of analysis and procedures employed to develop the time lines.  The 

primary output is a series of numerical data sheets as a function of time that provide window-by-window 

assessments of whether or not a fire was present, and, if present, a measure of the local intensity, whether 

or not smoke was flowing from a particular window and, if observed, an indication of whether the flow 

was light or heavy, and whether or not glass was in place for a given window.  The usefulness of the 

datasheets is enhanced by visualizing the contents using color façade maps. 

WTC 7 was damaged by debris generated by the collapses of the two 110 story WTC towers, WTC 2 

(South Tower) and WTC 1 (North Tower) at 9:58:59 a.m. and 10:28:22 a.m., respectively.  The collapse 

of WTC 1, in particular, caused significant structural and façade damage to the WTC 7 south and west 

faces.  Section 5 reproduces multiple images showing this damage.  Both the extent of the damage as well 

as limitations of the imagery for assessing this damage is emphasized.  The results of the visual analysis 

are used to develop color-coded damage maps for the south and west faces of WTC 7. 

Shortly after the towers collapsed fires began to appear at multiple locations in WTC 7.  Section 6 first 

discusses possible ignition sources for these fires.  The visual evidence for the growth and spread of these 

fires until the collapse of WTC 7 WTC 7 collapsed at 5:20:52 p.m. is then discussed.  The images are 

used as the basis for detailed data sheets describing the fires at various times.  The results are visualized 

using color-coded fire maps.  (Subtask 3). 

Imagery of the collapse of WTC 7 provides important clues concerning the time sequence of the collapse 

and possible initiating events.  This visual evidence is summarized in Section 6.  It is analyzed more 

carefully in Chapter xx. 
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1.2 COLLECTION, HANDLING, AND TIMING OF VISUAL MATERIAL 

Section 2.1 in NIST NCSTAR 1-5A provides a description of the camera rich environment that existed in 

New York City on September 11th.  When the two towers were struck by aircraft the damage was high 

above nearby buildings and thus easily visible from surrounding areas.  As a result of this environment 

and the locations on the towers, an immense number of cameras in Manhattan, Brooklyn, Queens, and 

New Jersey captured the aircraft impacts and resulting fireballs, initial damage, fire growth and spread, 

and the collapses for WTC 1 and WTC 2.  This wealth of visual information proved to be invaluable for 

determining the collapse mechanisms. 

As discussed below, the amount of information available concerning WTC 7 is considerably more 

limited.  However, it will still prove to be important for understanding why WTC 7 collapsed. 

The identification and collection of visual material related to WTC 7 was fully integrated into the overall 

task effort.  Relevant material was identified and collected along with and in the same manner as 

described in Section 2.2 and Section 2.3 of NIST NCSTAR 1-5A.  An overview of sources for 

photographs and videos in included in Section 2.3 

The amount of visual material from September 11 was immense.  Well in excess of 7,000 photographs, 

representing more than 200 photographers, and over 300 hours of video, from professional organizations 

and over 40 individuals, on nearly 150 separate tapes were assembled and logged.  

It is difficult to estimate the actual amount of relevant visual material recorded on September 11, 2001, 

and thus, to estimate how complete the collection efforts were.  There is certainly material that has not 

been identified and collected.  However, NIST believes that the extraordinarily large collection of video 

material that it assembled is sufficient for purposes of the Investigation. 

It would have been impossible to effectively use the vast amount of visual material collected for the 

Investigation without some means of organizing and cataloging the material.  An approach was adopted in 

which all collected visual materials judged to be relevant to the Investigation were converted to digital 

format (if necessary) and saved in a large digital data base.  Section 2.5 in NIST NCSTAR 1-5A includes 

details about the digital data base and preparation of materials for inclusion. 

Without some organization, it would have been impossible to use the visual material assembled in the 

digital storage system effectively.  A commercial database program written specially for organizing visual 

material, Cumulus, was used.  This software is designed to collect individual ―assets‖ in specified 

catalogs and to allow the assets to be characterized with a variety of attributes assigned using specially 

designed forms for data entry.  Once a catalog had been assembled, it was possible to search for assets 

having a specific attribute or combinations of attributes.   

Two separate catalogs, one for photographs and one for video clips, were created for visual materials 

collected as part of the Investigation.  Each catalog had a similar set of attributes that was used to 

characterize the assets that were included.  These attributes were chosen based on the needs of this task, 

dealing with fire conditions within WTC 1, WTC 2, and WTC 7, and by consultation with staff of other 

Investigation projects.  Table 1-1 and Table 1-2 list the attributes used for the photographic and video 

catalogs, respectively.  Additional details concerning the catalogs and search approaches are included in 

Section 2.5.3 of NIST NCSTAR 1-5A. 
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Table 1-1.  Attributes for photographic assets. 
Attribute Definition Entry Choice 

Asset Reference Location of photograph in file system Set by Cumulus 

Categories List of categories under which the photograph 

is listed, typically the photographer’s name or 

source 

Set by Cumulus 

Record Name File name of photograph Set by Cumulus 

Photographer Photographer’s name Text 

Received from Where photograph was obtained  (―Other‖ may 

refer to a third party, for example) 
Photographer 

WWW 

Other 

Original Source How photograph was added to the collection Digital Copy of Original 

Digital Copy from Program 

Digitized Slide or Negative 

Digitized Photograph 

Uploaded from Web 

Use Limited Photographer has requested that use of the 

photograph be limited 

Checkbox 

Copyright A copyright exists Checkbox 

Copyright Agreement Usage agreement with NIST Text 

Shot From Location of photographer Text 

Date Recorded Date and time of shot Date and time 

Time Uncertainty (s) Number of seconds uncertainty in the time 

assigned 

Integer 

View Direction Location of photographer with respect to the 

WTC 

North 

Northeast 

East 

Southeast 

South 

Southwest 

West 

Northwest 

WTC Faces 

   WTC 1 North Face 

   WTC 1 East Face 

   WTC 1 South Face 

   WTC 1 West Face 

   WTC 2 North Face 

   WTC 2 East Face 

   WTC 2 South Face 

   WTC 2 West Face 

   WTC 7 North Face 

   WTC 7 East Face 

   WTC 7 South Face 

   WTC 7 West Face 

Building face(s) visible in the photograph Checkbox for each choice 
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Attribute Definition Entry Choice 

Distance 

   Near 

   Medium 

   Far 

Clarity of the photograph 

   Near = Can make out details within windows 

   Medium = Can count windows 

   Far = Unable to count windows 

Checkbox for each choice 

Building 

   WTC 1 

   WTC 2 

   WTC 7 

   Other Building 

Building(s) visible in photograph Checkbox for each choice 

1st Plane Strike Photograph shows the plane strike on WTC 1 Checkbox 

2nd Plane Strike Photograph shows the plane strike on WTC 2 Checkbox 

WTC 1 Collapse Photograph shows the collapse of WTC 1 Checkbox 

WTC 2 Collapse Photograph shows the collapse of WTC 2 Checkbox 

WTC 7 Collapse Photograph shows the collapse of WTC 7 Checkbox 

Street Street scene, or a street is visible in the 

photograph 

Checkbox 

Debris 

   Aircraft Debris 

   Collapse Debris 

   Debris Inside Building 

   Street Debris 

Debris is visible in the photograph 

Type of debris: 

   Aircraft = Can be identified as plane debris 

   (e.g., tires, engines) 

  Collapse = Resulting from collapse 

   Inside Building = Visible through windows  

   or openings 

   Street = On street 

Checkbox for each choice 

Fireball Initial fireball from plane strike is visible Checkbox 

Thermal The thermal is a tall region of the smoke plume 

that results from the lift caused by the hot gases 

of the initial fireball 

Checkbox 

Plume Smoke plume generated by the fires within the 

towers and blown downwind.  This marker is 

checked if the smoke plume in the photograph 

extends farther than a single tower width. 

Checkbox 

Flames Visible Flames are visible in the photograph Checkbox 

People 

   Inside 

   Falling 

   Outside 

The photograph includes people 

   Inside = People inside the buildings, at the  

   windows or climbing down 

   Outside = People on the street 

Checkbox for each choice 

Falling building 

component 

The photograph shows a building component 

falling (e.g., aluminum cladding) 

Checkbox 

Streamers Falling The photograph shows a streamer, an object 

that emits smoke as it falls and leaves a trail 

Checkbox 

Dripping Molten material dripping from WTC 2 is 

visible 

Checkbox 

Hanging Floor A sagging or hanging object suggesting a floor 

is visible within the windows 

Checkbox 
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Attribute Definition Entry Choice 

Building Core Photograph shows the core of WTC 1 or 

WTC 2 –– both remained standing briefly 

during collapse before falling 

Checkbox 

FDNY 

   FDNY Apparatus 

   FDNY Personnel 

FDNY personnel or vehicles are visible, 

including EMTs, fire trucks, and ambulances  

Checkbox for each choice 

NYPD 

   NYPD Apparatus 

   NYPD Personnel 

NYPD personnel or vehicles are visible, also 

includes FBI and other police officials 

Checkbox for each choice 

Impact Aircraft Photograph shows aircraft approaching WTC 1 

or WTC 2 before or during the strike 

Checkbox 

Other Aircraft Aircraft other than the impact aircraft are 

included in the photograph, such as helicopters 

or fighter jets 

Checkbox 

Good for Analysis Mark photograph for possible window-by-

window analysis  

Checkbox 

Analyzed The photograph has been used for window-by-

window analysis 

Checkbox 

Notes Notes, including a description of how the 

photograph was timed 

Checkbox 
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Table 1-2.  Attributes for video assets. 

Attribute Definition Entry Choice 

Asset Reference Location of video clip in the file system Set by Cumulus 

Categories List of categories under which the video clip is 

listed, typically the photographer’s name or 

source 

Set by Cumulus 

Record Name File name of video clip Set by Cumulus 

Videographer Videographer’s name Text 

Content Content of video clip 

   WTC 9/11 Footage = Events before collapse 

       of WTC 7 

   Street Scene (no timing) 

   Debris field = Ground Zero after WTC 7  

       collapse 

   Construction = Construction of WTC towers  

       from documentary 

   Normal Operation = Normal operation of  

       building, usually from documentary 

   Animation = Animation of 9/11 events from  

       documentary 

   Still(s) = Photographs contained within  

       documentary 

   Interview = Clip only shows interview 

WTC 9/11 Footage 

Street scene (no timing) 

Debris field 

Construction 

Normal operation 

Animation 

Still(s) 

Interview 

Use Limited Videographer has requested that use of the 

videotape be limited 

Checkbox 

Copyright A copyright exists Checkbox 

Copyright Agreement Usage agreement arrangements with NIST Text 

Shot From Location of videographer Text 

Date Recorded Date and time of beginning of video clip Date and time 

End Recording Date and time of end of video clip Date and time 

Duration Number of minutes:seconds contained in clip Real number 

Time Uncertainty (s) Number of seconds uncertainty in the time 

recorded / end recording 

Integer 

View Direction Location of videographer with respect to the 

WTC 

North 

Northeast 

East 

Southeast 

South 

Southwest 

West 

Northwest 
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Attribute Definition Entry Choice 

WTC Faces 

   WTC 1 North Face 

   WTC 1 East Face 

   WTC 1 South Face 

   WTC 1 West Face 

   WTC 2 North Face 

   WTC 2 East Face 

   WTC 2 South Face 

   WTC 2 West Face 

   WTC 7 North Face 

   WTC 7 East Face 

   WTC 7 South Face 

   WTC 7 West Face 

Building face(s) visible in the video clip Checkbox for each choice 

Distance 

   Near 

   Medium 

   Far 

Clarity of the video clip 

   Near = Can make out details within windows 

   Medium = Can count windows 

   Far = Unable to count windows 

Checkbox for each choice 

Building 

   WTC 1 

   WTC 2 

   WTC 7 

   Other Building 

Building(s) visible in video clip Checkbox for each choice 

1st Plane Strike Clip shows the plane strike on WTC 1 Checkbox 

2nd Plane Strike Clip shows the plane strike on WTC 2 Checkbox 

WTC 1 Collapse Clip shows the collapse of WTC 1 Checkbox 

WTC 2 Collapse Clip shows the collapse of WTC 2 Checkbox 

WTC 7 Collapse Clip shows the collapse of WTC 7 Checkbox 

Street Street scene, or a street is visible in the video 

clip 

Checkbox 

Debris 

   Aircraft Debris 

   Collapse Debris 

   Debris Inside Building 

   Street Debris 

Debris is visible in the video clip 

Type of debris: 

   Aircraft = Can be identified as plane debris  

       (e.g., tires, engines) 

   Collapse = Resulting from collapse 

   Inside Building = Visible through windows 

   Street = On street 

Checkbox for each choice 

Fireball Initial fireball from plane strike is visible Checkbox 

Thermal The thermal is a tall region of the smoke plume 

that results from the lift caused by the hot gases 

of the initial fireball 

Checkbox 

Plume Smoke plume generated by the fires within the 

towers and blown downwind.  This marker is 

checked if the smoke plume in the video clip 

extends farther than a single tower width. 

Checkbox 

Flames Visible Flames are visible in the video clip Checkbox 
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Attribute Definition Entry Choice 

People 

   Inside 

   Falling 

   Outside 

The video clip includes people 

   Inside = People inside the buildings, at the 

       windows, or climbing down 

   Outside = People on the street 

Checkbox for each choice 

Falling building component The video clip shows a building component 

falling (e.g., aluminum cladding) 

Checkbox 

Streamers Falling The video clip shows a streamer, an object that 

emits smoke as it falls and leaves a trail 

Checkbox 

Dripping Molten material dripping from WTC 2 is 

visible 

Checkbox 

Hanging Floor A sagging object suggesting a floor is visible 

within the windows 

Checkbox 

Building Core Video clip shows the core of WTC 1 or  

WTC 2 – both remained standing briefly during 

collapse before falling 

Checkbox 

FDNY 

   FDNY Apparatus 

   FDNY Personnel 

FDNY personnel or vehicles are visible, 

including EMTs, fire trucks, and ambulances  

Checkbox for each choice 

NYPD 

   NYPD Apparatus 

   NYPD Personnel 

NYPD personnel or vehicles are visible, also 

includes FBI and other police officials 

Checkbox for each choice 

Aircraft 

   Impact Aircraft 

   Other Aircraft 

Aircraft are visible in the video clip 

   Impact:  Shows aircraft approaching WTC 1  

       or WTC 2 before or during the strike 

   Other:  Helicopters or fighter jets 

Checkbox for each choice 

Major Change 

   Major Fire Change 

   Major Smoke Change 

   Windows Opened 

One of the following events takes place in the 

video clip: 

   Major Fire Change:  Fire flares up, dies  

   down, or spreads to a new region 

   Major Smoke Change:  Smoke bursts, dies  

   down, or spreads to a new region 

   Windows Opened:  Window breaks open,  

   either due to fire or to people 

Checkbox for each choice 

Good for Analysis Mark video clip for possible window-by-

window analysis  

Checkbox 

Analyzed The video clip has been used for window-by-

window analysis 

Checkbox 

Notes Notes, including a description of how the video 

clip was timed 

Text 

 

Since one of the major goals of this task was the development of time lines for fire growth and spread in 

the towers and WTC 7, it was important to assign times of known accuracy to assets included in the two 

image catalogs.  This task was greatly complicated by the absence of accurate times for the majority of 

visual material collected.  Chapter 3 in NIST NCSTAR 1-5A describes the difficulty of this task and the 

different ways in which times were assigned.  Ultimately, a ―boot strap‖ approach was adopted in which 
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the time of impact of the aircraft on the south face of WTC 2 was assigned a time of 9:02:54 a.m. based 

on times for major events included in the earlier Federal Emergency Management Agency (FEMA) report 

(McAllister 2002).  Starting with imagery that included the aircraft impact, it relative times could be 

assigned to photographs and images at other times by comparison to materials having known relative 

times.  In this way it was possible to work backward and forward from the second aircraft impact and 

assign times for visual material covering the period from the first aircraft impact on WTC 1 until the 

collapse of WTC 7.  Assigned times along with estimates of uncertainty were included in the data base. 

To assist in the timing process, relative times for the five major events of September 11, 2001--first 

aircraft impact, second aircraft impact, collapse of WTC 2, collapse of WTC 1, and collapse of WTC 7-- 

were determined with 1 s accuracies.  These relative times are summarized in Table 1-3.  Note that the 

building collapse times are defined to be when the entire building was first observed to start to collapse.  

In the case of WTC 7, a penthouse on the roof sank into the building before the main collapse started. 

Table 1-3.  Times for major events of September 11, 2001. 

Event 

Relative Time 

from Visual 

Analysis 

Adjusted Time 

from Television 

Broadcasts 

Time Reported in 

the FEMA Study 

Time Based on 

LDEO Recent 

Analysis 

First aircraft impact 8:46:25 a.m. 8:46:30 a.m. 8:46:26 a.m. 8:46:29 a.m. 

Second aircraft impact 9:02:54 a.m. 9:02:59 a.m. 9:02:54 a.m. 9:02:57 a.m. 

Collapse of WTC 2 9:58:54 a.m. 9:58:59 a.m. 9:59:04 a.m. 9:59:07 a.m. 

Collapse of WTC 1 10:28:17 a.m. 10:28:22 a.m. 10:28:31 a.m. 10:28:34 a.m. 

Collapse of WTC 7 5:20:47 p.m. 5:20:52 p.m. 5:20:33 p.m. 5:20:42 a.m. 

The times listed for the major events in the FEMA report (McAllister 2002) were based on seismic 

signals (and analysis) recorded by the Lamont-Doherty Earth Observatory (LDEO) of Columbia 

University at a location 21 miles from the WTC site in Palisades, New York.  These signals have 

subsequently been reanalyzed by LDEO, working under a contract from the NIST WTC Investigation.  

(Kim, 2005)  A reinterpretation of the types of seismic signals received resulted in slightly revised times 

for the major events.  The results of this recent analysis are also included in Table 1-3.  The uncertainty 

for the first aircraft impact on WTC 1, the collapse of WTC 2, and the collapse of WTC 1 were reported 

by LDEO to be 1 s, while that for the aircraft impact on WTC 2 is 2 s.  Recalling that uncertainties for 

times of the major events based on the television broadcasts are estimated to be 1 s, it can be seen from 

Table 1-3 that the two aircraft impact times derived by NIST and LDEO now agree within the combined 

uncertainties. 

Times listed in Table 1-3 for the collapses of the two towers and WTC 7 based on the television records 

and the revised LDEO analysis appear to differ significantly.  The differences for the towers are likely 

due to different definitions used for the collapse times.  The times based on visual analysis refer to the 

time when the collapse of a tower first became evident, while the times based on seismic records likely 

indicate the time when the falling debris first struck the ground.  The differences between the two times  
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Figure 1-1.  A photograph and a frame from a video clip showing the left penthouse of 
WTC 7 beginning to sink into the building are shown. 

were estimated to be approximately 9 s for WTC 2 and approximately 11 s for WTC 1 based on videos of 

the collapses.  When the times required for falling debris to reach the ground are subtracted from the 

LEDO times, the collapse times also agree within the reported uncertainties.  The probable reasons for the 

time difference with regard to WTC 7 are discussed in a later section. 

Since the focus of this report is WTC 7, it is useful to describe how the relative time for the collapse of 

this building was estimated.  Figure 1-1 shows a long-distance photograph taken shortly after the left 

penthouse on the roof of WTC 7 began to sink into the building.  As discussed in Section xxxx, this 

penthouse began to disappear into the building xx s before the entire building began to fall.  The camera 

used for this photograph recorded digital timestamps with the photographs.  The photographer who shot 

the image took numerous photographs on September 11th, including shots of the towers earlier in the 

morning.  By using the tower shots it was possible to accurately determine the difference between the 

timestamps and the relative time.  When this difference was accounted for, the relative time for the 

photograph was calculated to be 5:20:41 p.m.   The photograph was next compared with an untimed video 

clip showing the collapse of WTC 7.  A frame taken from the clip is shown on the right side.  The close 

agreement between the two images indicates the video frame was taken very close to the same time.  In 

the video, the full collapse of WTC 7 started 6.2 s after the video frame shown in Figure 1-1, yielding the 

relative collapse time of 5:20:47 p.m. 

1.3 BACKGROUND INFORMATION 

This chapter provides background information and nomenclature that will be useful for the detailed 

characteristics, analyses, and discussion that are presented in later chapters.  Such aspects as local 

geography, wind direction, and WTC 7 design are considered.  The interdependence of these 

characteristics and the visual record is emphasized.  Nomenclature that will be used in the remainder of 

the report is introduced.  Most of the information related to WTC 7 is taken from design drawings. 
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Figure 1-2.  A map of the area of the area of Manhattan in the immediate vicinity of the 
WTC site is shown. 

1.3.1 LOCAL GEOGRAPHY AND WIND 

Figure 1-2 shows a map of the WTC complex and the immediate surrounding streets as they existed on 

the morning of September 11, 2001.  Figure 1-3 indicates the location of the WTC complex on 

Manhattan, an island that forms one of the five boroughs of New York City. 

As is evident in Figure 1-3, Manhattan is elongated with the upper end of the long direction aligned 

roughly to the northeast.  Even though not strictly true, New Yorkers view Manhattan as running north-

south, and areas uptown are considered to be located to the north.  This nomenclature has been adopted 

for this report, so references are to the north and south towers as well as the north, east, south, and west 

faces of WTC 7.  For each of these cases, north refers to the building or side that faces uptown.  It should 

be kept in mind that the north face of WTC 7 was actually oriented roughly 29 degrees clockwise from 

true north (NIST NCSTAR 1-2). 

Figure 1-2 shows that WTC 7 was located just to the north of and separated from the main WTC site by 

Vesey Street.  The locations of two bridges, referred to as the Promenade and Pedestrian Bridge, that 

crossed from WTC 7 to the main WTC complex are indicated.  The four streets that surrounded the 

building were Vesey Street to the south, West Broadway to the east, Barclay Street to the north and the 

short section of Washington Street to the west. 

WTC 7 was surrounded on four sides by other buildings.  The locations of these buildings will be shown 

to play a critical role with regard to the details that can gleaned from visual imagery concerning WTC 7 
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Figure 1-3.  This map of the lower portion of Manhattan shows the location of the WTC 
complex relative to the island. 

on September 11th.  The locations of these buildings are indicated on the map in Figure 1-2, and they are 

identified also in Figure 1-4, which is taken from an aerial photograph shot on September 23, 2001, and 

Figure 1-5, which is another aerial view taken on September 11th. 

Two of the nearby buildings, WTC 5 and WTC 6, were located to the south across Vesey Street on the 

main WTC site.  These buildings were nine and eight stories tall, respectively.  The U. S. Post Office was 

located immediately to the east across West Broadway at 90 Church Street.  This building has 15 floors.  

There were two buildings to the immediate north of WTC 7.  The one on the east side will be referred to 

as 30 West Broadway.  It is also known as Fiterman Hall and is part of Manhattan Community College.  

It has 15 floors.  The address of the building to the immediate north of 30 West Broadway is 70 Murray 

Street, and it has 13 stories.  The building to the northwest of WTC 7 is located at 123 Barclay Street and 

has 26 stories.  This building is easily identifies by its stepped roofline.  The 29-story Verizon Building 

was located across Washington Street to the west.  Its address is 140 West Street. 

From the overhead view of the area in Figure 1-4 and the angled view in Figure 1-5 it is clear how close 

nearby buildings were to WTC 7.  These buildings tended to block views of the lower floors of WTC 7 

from all sides.  In Figure 1-2 and Figure 1-4 it can be seen that Greenwich Street ran from the northwest 

and terminated near the center of the north side of WTC 7.  This street ran straight for many blocks and 

thus an observed along this street had a partial view of the lower sections of the north face. 
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Figure 1-4.  An overhead view of the area in the immediate vicinity of the collapsed WTC 
7 is shown.  This photograph was taken by a NOAA aircraft on September 23, 2001.  It 

has been enhanced and labels have been added. 

Figure 1-5.  This photograph of WTC 7 and the immediate vicinity was taken before noon 
on September 11, 2001.  The original image has been cropped and labels identifying 

buildings have been added. 
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Figure 1-6.  This photograph shows a photograph of the WTC site taken around 10:21 
a.m. from roughly the same direction as the wind was blowing on September 11th.  The 

image has been cropped and enhanced. 

On September 11, 2001 the wind in New York City was primarily from true north.  Rehm et al. (2001) 

used wind records recorded by aircraft in the New York City area on the morning of September 11, 2001 

to estimate that the wind direction was from the north (within a few degrees) and had a speed between 11 

mph and 22 mph at the heights (roughly 1000 feet) where the aircraft impacted the towers.  Similar 

information is not available for times following the collapses of the towers.  However, the direction of the 

smoke plumes from fires burning on and near the WTC site indicates that the wind blew from roughly the 

same direction throughout the afternoon.  No measurements of wind velocity are available. 

Wind behavior near the surface is strongly influenced by the presence of structures upstream.  On 

September 11 the wind was coming from across the Hudson River (see Figure 1-3).  Figure 1-6 shows a 

view of the WTC site shot from a helicopter around 10:21 a.m. from roughly the same direction as the 

wind was blowing.  At this time WTC 2 had already collapsed and WTC 1 continued to burn.  WTC 7 is 

indicated by an arrow.  It is clear that the lower portions of WTC 7 are at least partially shielded from the 

wind by a limited number of buildings lying between it and the Hudson shoreline while upper portions 

should be directly exposed. 

As described in NIST NCSTAR 1-5A, the wind had a strong influence on smoke and dust flows around 

the towers.  The wind also affected the behavior of flames and smoke flow from the towers.  Similar 

effects will be described below for WTC 7. 

1.3.2 WTC 7 CHARACTERISTICS 

This section provides a general description of WTC 7 and introduces some of the nomenclature that will 

be used in later sections. 
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Figure 1-7.  The two story extension on the north side of WTC 7 that housed transformer 
vaults is visible on the right side of this photograph immediately below the north face of 

the upper floors. 

WTC 7 was a forty-seven story office building constructed in 1985.  The height to its roofline was 612 ft 

3 in above the ground floor.  The structure was built over an existing Consolidated Edison electrical 

substation.  A series of transfer trusses and girders on the 5th and 6th floors transferred loads from higher 

stories to columns that extended to the ground.  Floors from the 8th floor upwards had a similar lay out. 

The upper part of the building had a trapezoidal shape with sides of 246 ft 9 in (south), 147 ft, 8.5 in 

(east), 329 ft 0.5 in (north), and 153 ft 3 in (west).  On the north face a two-story high section extended 

outwards an additional 33 ft 4 in along the base of the west wall.  This two story extension then ran across 

the north face for a distance of 272 ft 3 in.  The extension is visible in Figure 1-7, which was shot towards 

the east on Barclay Street and shows the lower portion of the north face of WTC 7 on the right side of the 

image.  This area on the first and second floors housed eight transformer vaults.  Two additional 

transformer vaults were located along the west wall. 

The structural system for floors above the 7th floor is referred to as a moment frame.  Figure 1-8 shows a 

simplified diagram for a typical WTC 7 floor that includes the locations of structural columns.  The 

numbers in the drawing refer to individual columns.  Column numbers 58 to 78 formed a 51.5 ft × 158 ft 

rectangular core consisting of a standard steel skeleton constructed from columns and beams.  The long 

side of the core was oriented along the east-west direction.  Note that the core is offset toward the west 

side of the building.  The core carried a significant fraction of the gravity loads for the building.  In 

addition, various building services, including mechanical and electrical systems, stairways, elevators, and 

restrooms, were located here. 

Most of the remaining columns for WTC 7 were located around the periphery of the building with the 

outer walls being supported by 59 columns.  These columns are numbered 1 to 58 starting at the 

northwest corner and progressing counterclockwise around the building.  Note that a column, referred to 

as 14A, is inserted between column 14 and 15 on the west face.  These columns were connected by  
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Figure 1-8.  A simplified floor diagram shows the locations of columns and beams for a 
typical floor of WTC 7. 

steel wide-flange spandrel beams having nominal (heights varied slightly with location) of 36 in.  The 

outer steel structure was designed to absorb lateral loads due to wind.  Additionally, it carried some of the 

gravity load for the structure. 

The use of a core and exterior columns allowed relatively large open floor areas between the core and 

outer walls.  On the east side the distances between the core and exterior columns were particularly long, 

and interior columns 79 to 81 were used to provide additional support for these floor areas. 

In some ways the moment-frame structure used for WTC 7 was similar to the frame-tube system used for 

the towers (see Section 4.2.1 in NCSTAR 1-5A for a brief discussion).  The use of a rectangular core and 

exterior columns allowed large open floor spaces in both the towers and WTC 7.  However, compared to 

the towers, the exterior columns for WTC 7 were not as closely spaced, and the towers did not utilize 

interior columns outside of the core.  The spandrels in the towers were made from thick steel plates, while 

shorter wide-flange beams were used for WTC 7. 

Portions of floors 5, 6, 22, 23, 46, and 47 were dedicated to mechanical systems for the building.  Most 

floors in WTC 7 had slab-to-slab spacing of 12 ft 9 in.  Spacings for mechanical floors tended to vary.  

For the 5th and 6th floors the spacings were each 13 ft 0 in.  On the 22nd and 23rd floors the spacings 

were 14 ft 9 in.  The 46th and 47th floors had spacings of 12 ft 9 in and 14 ft 0 in., respectively.  Other 

floors with different spacing were the 21st floor with a 14 ft 9 in spacing and the 45th floor with 14 ft 3 in 

spacing.  Spacings for floors below the 7th floor also varied. 

There were a number of backup generators on several floors of WTC 7 that were fed by large fuel storage 

tanks buried beneath the first floor  One scenario suggested for the collapse of WTC 7 involved the 

possibility of long-lived fires burning fuel meant to run these generators as the result of fuel line ruptures. 

(McAllister 2002).  NIST NCSTAR 1-1J summarizes the various backup generators and fuel systems 

present in WTC 7.  Generators fed by the large fuel tanks were located on the 5th, 7th, 8th and 9th floors.  

For future reference, the locations of these generators and the fuel feed lines are shown in Figure 1-9 to 

Figure 1-12. 

On the 5th floor, which was a mechanical floor, there were air intake and exhaust vents.  The locations of 

these vents are also indicated on Figure 1-9. 
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Figure 1-9.  A schematic of the 5th floor of WTC 7 shows the locations of electrical 
generators and the fuel lines that connected them to below ground fuel tanks.  The 
locations of air intakes and exhaust on the east and west sides of the floor are also 

indicated.  (Figure provided by W. Grosshandler/NIST) 

Figure 1-10.  A schematic of the 7th floor of WTC 7 shows the locations of electrical 
generators and the fuel lines that connected them to below ground fuel tanks.  Figure 

reproduced from NIST NCSTAR 1-1J. 

There were also mechanical systems placed on the roof of WTC 7.  Figure 1-13 and Figure 1-14 show 

two views of the roof taken on September 11th.  There were two fully enclosed structures on the roof 

which are referred to as the ―east penthouse‖ and the ―west penthouse‖.  Two parallel walls ran between 

the two penthouses and formed an open area that held additional mechanical equipment (xxxx).  To the 

north of the enclosure, five cooling towers, which extended down to the 46th floor, are visible projecting 

through the roof.  Note that a four foot high parapet wall extended around the outside of the roof. 
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Figure 1-11.  A schematic of the 8th floor of WTC 7 shows the locations of electrical 
generators and the fuel lines that connected them to below ground fuel tanks.  Figure 

reproduced from NIST NCSTAR 1-1J. 

Figure 1-12.  A schematic of the 9th floor of WTC 7 shows the locations of electrical 
generators and the fuel lines that connected them to below-ground fuel tanks.  Figure 

reproduced from NIST NCSTAR 1-1J. 

The steel structural system described above provided the strength necessary to support the weight of 

WTC 7 and its contents and to resist wind forces applied to the building.  However, the outward 

appearance of the building was determined by the covering, often referred to as a curtain wall, which was 

applied over the exterior steel frame.  The curtain walls also included glass that covered the windows. 

The curtain walls were placed on the outside of the steel framework and held in place by supports 

attached to the steel.  The primary materials used to form the outer curtain walls were polished finish 

granite sections, aluminum window frames, and glass. 

The 1¼ in thick granite sections were attached to rectangular box structures, referred to as trusses on the 

building drawings, which were fabricated from 0.048 in thick galvanized steel.  These boxes had the same 

dimensions as the exterior granite plates and were 5 in deep.  The trusses were in turn attached by 

brackets to the steel framework.  The centerlines for the exterior steel columns and beams were located 24 

in inward from the outer part of the curtain wall.  Window frames were also attached to the trusses. 
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The placement of windows in conjunction with three colors of granite gave the WTC 7 its characteristic 

appearance.  For a given side the spatial arrangement of windows and granite was repeated on most of the 

floors.  Variations were present on the lower floors, at the 22nd and 23rd floors, and near the top on the 

46th and 47th floors. 

The window arrangements on the north and south faces were similar, but differed from those on the east 

and west faces.  Figure 1-15 shows a partial view of the north face of WTC 7 taken on the morning of 
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Figure 1-13.  This cropped photograph taken from the southwest at 10:22:50 a.m. on 
September 11th shows the mechanical systems and penthouses on the roof of WTC 7. 

Figure 1-14.  This cropped photograph taken from the northwest around 12:00 p.m. on 
September 11th shows the mechanical systems and penthouses on the roof of WTC 7. 

September 11th shortly after WTC 1 (the tower on the right) was struck by a jet airliner.  The appearance 

of the north face is dominated by alternating reddish and dark-colored bands due to the granite facing and 

window glass along with the light colored areas at both ends where tan granite was used.  A blow up from 

Figure 1-15 of the lower portion of WTC 7 is shown in Figure 1-16.  Floor numbers have been added.  It 

is evident that floors 6 to 21 appear the same.  Floors 24 to 44 had a similar appearance.  Close inspection 

shows vertical lines running across the bands of window glass and granite.  At the window levels the 

bands are due to 3 in wide window frames and on the granite levels they correspond to the areas between 

individual granite sections.  In the continuous center section there are a total of 63 windows on a floor.   
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Figure 1-15.  The north face of WTC 7 is visible looking down Greenwich Street in this 
photograph shot at 8:55:01 a.m. on September 11th.  The WTC towers (WTC 1 on the 

right and WTC 2 on the left) are visible above WTC 7. 
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Figure 1-16.  A blow up of a portion of Figure 1-15 shows the lower floors of WTC 7.  
Floor numbers have been added, and the image has been enhanced. 

There are two additional adjacent windows near the east and west edges of the building that are separated 

from the continuous section and encircled by tan colored granite plates. 

Most of the windows on the north face had widths of 4 ft 7 in, but some had slightly different values.  The 

heights of the windows were 6 ft 6 in including three inch wide frames at the top and bottom.  The granite 

plates below the windows had heights of 6 ft 1¾ in.  When the 5/8 in spacings at the top and bottom of 

the granite plates are added, the floor spacing of 12 ft 9 in is obtained.  It should be kept in mind that the 

5½ in thick concrete floors were located behind the granite spandrel sections.  The distance between the 
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top of a floor slab and the bottom of a window opening was 30 in., and the distance between the top of a 

window opening and the base of the floor above was 3 ft 9½ in.  The nominally 36 in high steel spandrel 

beams were located immediately below the floors.  On the interior there were typically false ceilings that 

ran to the top of the window glass.  The glazing for the windows on these typical floors was 1 in thick 

darkened insulating glass. 

The area at the top of the north face in Figure 1-15 has a difference appearance.  This is the area of the 

mechanical floors on the 46th and 47th floors.  The dark area near the center is due to a series of adjacent 

vertical louvers that fed air to the cooling towers visible on the north side of the roof in Figure 1-14.  The 

area to the immediate left consisted of 17 vertical sections formed by upper and lower 1 in thick windows 

with heights of 6 ft 6 in with a ¼ in thick section of 6 ft 3 in high spandrel glass in between.  The ten 

sections to the immediate right of the louvers had a somewhat different configuration, being formed by 

three vertical section of ¼ in thick spandrel glass, since this section was backed by a closed wall.  The 

remaining eight sections to the right have the same two 1 in thick windows above and below a ¼ in thick 

window spandrel configuration as to the left of the louvers.  On either end of the floors there are two 

adjacent 1 in thick windows separated from the contiguous central region by tan granite sections. 

The appearance of the central part of the curtain wall at the 22nd and 23rd floor has a similar appearance 

to the areas on either side of the louvers on the 46th and 47th floor.  The effect is created by placing 8 ft 8 

in high sections of 1 in thick insulating glass above and below a 6 ft 3 in high section of ¼ in thick 

spandrel glass. 

In Figure 1-16 it is evident that the windows on the 5th floor have a different appearance than those on 

higher floors.  This is because the windows contain louvers instead of glass.  These louvers are visible in 

Figure 1-17, which shows a view of the lower floors of the eastern edge of the north face.  There is a large 

area of connected windows visible below the 5th floor louvers.  These windows were on the 3rd and 4th 

floors.  Each window section consists of three glass sections divided by frames in the vertical direction.  

The upper and lower sections consist of 1 in thick 6 ft high insulating glass, while the center section is a 

¼ in thick 6 ft 6 in section of spandrel glass. 

The white section of WTC 7 visible immediately below the 3rd floor is the eastern end of the building 

extension that housed the Consolidated Edison transformers.  To the immediately left of the extension is 

an opening for an underground ramp that led to a truck loading dock under the main WTC complex.  

There is an entrance doorway to the immediate left of the ramp entrance that is not visible.  There was a 

second entrance near the center of the north face. 

For later analyses it will be necessary to be able to identify individual windows on various floors of the 

north face.  An approach has been adopted in which windows are designated based on their location 

relative to exterior columns of WTC 7.  On the north face, these columns are numbered from 42 to 1 

going from left to right as viewed from outside.  On this face multiple windows, varying between 3 and 5, 

are associated with a given column.  Using design drawings and images, a properly scaled façade drawing 

for the north face has been created as shown in Figure 1-18.  The numbers on the left side of the drawing 

indicate floors.  Each number is associated with short lines that show the location of the floor slab for that 

particular floor.  The locations of columns across the face are indicated by numbers placed above the 

windows on the 21st floor.  The windows associated with a given column are those to the immediate left.  

By using the general notation x-yz, where x represents a floor, y a column number, and z the letter for a 

particular window, it is possible to identify any window on the face.  As examples, the left most window 

on the 7th floor is identified as 7-42A, the fourteenth window from the left on the 15th floor is denoted 

15-44E, and the right most window on the 30th floor is 30-57C. 
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Figure 1-17.  This image shows the east side of the north face of WTC 7.  The original 
photograph was cropped and the intensities were adjusted. 

Figure 1-19 is a cropped photograph taken from near the corner of Liberty Street and Church Street on the 

morning of September 11th that shows the upper portion of the south face of WTC 7.  Floor numbers 

have been added for reference.  The two buildings in the foreground are WTC 4 and WTC 5.  These 

buildings block views of WTC 7 below the 20th floor from this direction and demonstrate how difficult it 

was to record images of the lower parts of this face of WTC 7. 

Most of the floors of WTC 7 visible in Figure 1-19 have a similar appearance to the north face (see Figure 

1-15 and Figure 1-16).  There are continuous sections of windows in the center with reddish polished 

granite spandrel panels above and below.  On either edge of the center section windows there are two 

windows framed by an area of tan colored granite.  In fact, the general appearance of the south face of 

WTC 7 for floors 7 to 45 was the same as the north face. 

Even though the appearances of the two faces are similar, details concerning column and window 

placement differed for the two faces.  There were 45 contiguous windows in the center area.  As for the 

north face, most windows were 4 ft 7 in wide by 6 ft 6 in high, but widths for some of the windows did 

vary. 

Figure 1-13 shows a view of the top two floors (46th and 47th) on the south side of WTC 7.  The center 

area corresponding to the contiguous window locations on other floors is recessed inward.  There is a 

narrow roofline at the base of the 46th floor that is connected to the top edge of the roof parapet by a  
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Figure 1-18.  A façade drawing of the north face of WTC 7 is shown.  Floor numbers are 
indicated with the lines representing the slab height.  Column locations are indicated by 

the numbers at the 21st floor.  Individual windows are identified by the nearest column to 
the immediate left and the corresponding letters. 
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Figure 1-19.  The upper portions of the south and east faces of WTC 7 are visible in this 
photograph taken from near the corner of Church Street and Liberty Street on September 

11th at 9:51:45 a.m.  The two buildings in the foreground are WTC 4 (left) and WTC 5 
(right).  Floor numbers have been added, and the image was cropped and enhanced. 

sloping curtain wall.  The recessed area is also visible at the top of WTC 7 in Figure 1-19.  In Figure 1-13 

it can be seen that the sloping curtain wall was broken into vertical four sections separated by frames.  

The bottom three sections consisted of 1 5/8 in thick insulated glass, while the top section was ¼ in thick 

spandrel glass. 

The eastern edges of the 22nd and 23rd floors are just visible in Figure 1-19.  The central window region 

has the same appearance as the corresponding floors on the north face, with a dark horizontal band and 

two somewhat lighter bands immediately above and below.  This effect was created in the same way as  
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Figure 1-20.  This photograph shows a portion of the lower floors of WTC 7 on the south 
face.  It was shot from across Vesey Street between the Promenade on the left and the 

Pedestrian Bridge on the right. 

on the north face using two vertical sections of 1 in thick insulating glass and a ¼ in thick piece of 

spandrel glass. 

Figure 1-20 shows a partial view of the lower floors of WTC 7 on the south face.  The two-story black 

area is a series of louvers located on the 5th and 6th floors.  These louvers line up with the continuous sets 

of windows in the center parts of the higher floors.  Their heights are 19 ft 11 in.  Recall that on the north 

face louvers were only present on the 5
th

 floor and had a different appearance. (see Figure 1-17)  Unlike 

on higher floors, there were no openings on these floors at the east and west edges.  Figure 1-9 shows that 

there were generators located behind these louvers on the west side of the 5th floor.  This transformer 

vault was two stories high.  To the east a series of transformers were secured in vaults running along the 

south wall of the 5th floor.  Associated electrical equipment was located above each of these vaults on the 

6th floor. 

In the area visible between the Promenade and Pedestrian Bridge there was a four story high lobby.  The 

area was enclosed in clear glass, and it is possible to see the columns and spandrels through the windows 

in Figure 1-20.  The four columns visible between the two bridges are numbered 23 to 26.  A number of 

revolving and swinging doors entering the lobby are visible on the first floor. 

Entrances onto the Promenade and the Pedestrian Bridge were located on the 3rd
 
floor.  Areas above the 

Promenade were also enclosed in clear glass on the 3rd and 4th floors.  Column 22 is visible through the 

window above the Promenade in Figure 1-20.  The clear glass on these floors extended as far west as 

column 16.  The area above (to the 4th floor) and below the Pedestrian Bridge was also enclosed by clear 

glass.  A small section of column 27 is visible above and to the right of the Pedestrian Bridge in Figure 

1-20.  The glass on the east side extended as just beyond column 27. 
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Figure 1-21.  A frame taken from a video shows one of the doorways located below the 
Promenade that led to the WTC 7 loading dock located on the 1st and 2nd.  A portion of 

the interior of the loading dock is visible.  The image has been enhanced. 

Access from Vesey Street to a two-story high loading dock for WTC 7 was located under the Promenade 

between columns 16 and 22.  Six large doorways with rollup doors provided this access.  One of these 

doorways is visible in Figure 1-21.  A portion of the interior of the loading dock can also be seen.  

Additional doorways are located between the columns visible to the left of the image.  The round columns 

were outside of WTC 7 and provided support for the Promenade.  Two of these support columns are also 

visible in Figure 1-20.  One of the support columns for WTC 7 itself is visible immediately behind the 

round column on the far side of the doorway.  There was another set of columns for the Promenade on the 

far side of Vesey Street, and the bridge was attached to the base wall of WTC 6.  The second set of 

columns is visible in Figure 1-22, which shows a view of the Promenade looking east along Vesey Street.  

This image was taken around 10:15 a.m. between the times when WTC 2 and WTC 1 collapsed. 

The Promenade extended a distance of 124 ft between columns 16 and 23 on the south face of WTC 7.  It 

was enclosed on either side by transparent walls that ran from WTC 7 across to WTC 6.  The walls on the 

east side are visible in Figure 1-20 and those on the west side can be seen in Figure 1-22.  The large red 

object visible on the Promenade in Figure 1-20 is a sculpture that was located near the northeast corner.  

There were also a number of large trees that filled roughly half the Promenade area to the south of a line 

running from the southeast corner to the northwest corner.  Some of the trees are visible in Figure 1-21. 

The Pedestrian Bridge was located near the east side of the south face.  Figure 1-23 shows an image of the 

bridge taken from a video shot shortly after the collapse of WTC 1.  The bridge was tubular in shape with 

a diameter of 22 ft and was centered to the left of column 27.  The top of the tube was supported by a 

series of ribs and was transparent.  The sides were open. 

A properly scaled drawing of the south façade of WTC 7 is shown in Figure 1-24.  While not shown 

explicitly, the locations of the Promenade and Pedestrian Bridge are apparent at the base of the 3rd floor.  

Using the same notation as for the north face, floor numbers and slab locations are indicated.  As above,  
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Figure 1-22.  This image, taken from a video shot from Vesey Street and looking towards 
the east, shows the south face of WTC 7 and the Promenade crossing over to WTC 6.  

The video was recorded around 10:15 a.m. on September 11th.  The intensity levels of the 
image have been adjusted. 

Figure 1-23.  This image of the Pedestrian Bridge is taken from a video shot shortly after 
the collapse of WTC 1 from near the corner of West Broadway and Vesey Street.  The 
buildings across Vesey Street are WTC 5 (left) and WTC 6 (right).  The image intensity 

has been adjusted. 

windows are identified by the nearest column to the immediate left and a letter representing the location 

of the window relative to the column position. 
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Figure 1-24.  A façade drawing of the south face of WTC 7 is shown.  Floor numbers are 
indicated with the lines representing the slab height.  Column locations are indicated by 

the numbers at the 21st floor.  Individual windows are identified by the nearest column to 
the immediate left and the corresponding letters. 
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Figure 1-25.  This cropped photograph shot from near the corner of Broadway and 
Frankfurt Street shows the upper floors of the east face of WTC 7.  Floor numbers have 

been added.  The building on the far side of WTC 7 is the Verizon Building.  The 
intensities of the image have been adjusted. 

As noted earlier, the east and west faces of WTC 7 had different appearances than the north and south 

faces.  Figure 1-25 shows an image of the east face of WTC 7 in which the upper floors are visible.  

Instead of the distinct alternating floor pattern apparent on the north and south faces, the east face had a 

waffle appearance.  This pattern was created by using 6 ft 0 in square sections of 1 in thick insulated 

window glass with a 3 in wide frame (total width 6 ft 6 in) surrounded by sections of tan column (3 ft 2¾ 

in wide with 5/8 in spaces at edges) and spandrel (6 ft 1¾ in deep with 5/8 in spaces) granite covers to 

span the twelve windows in the center of the face.  As apparent in Figure 1-25, the window openings at 

the north and south edges were somewhat wider, being glazed with two adjacent window panes separated 

by 3 in frame with widths of 8 ft 6 in (includes the 3 in wide frame).  This configuration was repeated on 

floors 7 to 49 with the exception of floors 22 and 23, where the window heights were increased 50 % to 9 

ft 6 in (including the 3 in wide frame). 

A photograph of the lower floors of the east face of WTC 7 is shown in Figure 1-26.  The lowest row of 

windows visible was on the 7th floor.  Immediately below these windows there is a span of black louvers 

that were located on the 5th and 6th floors.  As seen in Figure 1-9, these louvers were connected to a pair 

of two story plenums that provided air intake and building exhaust.  These louvers were installed after the  



Confidential and Predecisonal Document Title of Appendix 

Figure 1-26.  This cropped photograph shows the lower portion of the east face of WTC 7.  
The image was taken shortly after 2:00 p.m. on September 11th from near the corner of 

Barclay Street and West Broadway.  The intensity levels have been enhanced. 

building was constructed.  When originally built, the louvers were located in two sets of individual 

windows on the 5th and 6th floors. 

Below the 5th floor there were no other openings on the east face with the exception of two doors located 

at the ends of the three story mural (designed by Aleksandra Kasuba) that ran for a length of 108 ft 2 in 

and was centered on the face.  The mural and southern-most door (indicated by an arrow) are visible in  
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Figure 1-27.  A façade drawing of the east face of WTC 7 
is shown.  Floor numbers are indicated with the lines 
representing the slab height.  Column locations are 

indicated by the numbers at the 21st floor.  Individual 
windows are identified by the nearest column to the 

immediate left and the corresponding letters. 

Figure 1-26.  The northern door is hidden behind the mail truck.  

The northern door provided access to an exterior store room behind 

the wall, while the southern door accessed a stairwell that 

connected to the first four floors. 

Figure 1-27 shows a façade drawing of the east face of WTC 7.  

The added numbers indicate floor slab and column locations.  Since 

only single windows are present to the left of columns 29 to 40, it is 

not necessary to use letters to identify these windows.  The pairs of 

windows on either end of a floor are identified using ―A‖ and ―B‖ 

A view of the upper floors of the west face of WTC 7 is shown in 

Figure 1-28.  The face has a waffle-like appearance that is similar 

to the east face, but there are some differences.  The window 

placement on the west face was more asymmetric.  While on the 

north edge there was a pair of windows with the same dimensions 

(6 ft 6 in × 8 ft 6 in) as the pairs on the north and south edges of the 

east face, on the south edge there were two adjacent two-window 

groupings.  The left hand pair of these windows had a width of 9 ft 

0 in (including the 3 in wide frame), and the right hand pair width 

was 11 ft 0 in (including the 3 in wide frame).  The 12 windows 

between the window pairs on either end were configured identically 

to those on the east face. 

The windows on the 22nd and 23 floors are visible on the south 

edge of the west face in Figure 1-28.  As on the east face, the 

window heights were increased by 50 % to 9 ft 6 in. (including the 

3 in wide window frame.  The arrangement of windows visible in 

Figure 1-28 was repeated as far down as the 7th floor. 

Figure 1-29 shows a view of the lower part of the west face of 

WTC 7.  This photograph was taken on September 11th, and there 

is considerable collapse debris in the street (Washington Street) 

next to the building, and some damage is evident on the face.  The 

appearance of the lower six floors differs considerably from that for 

the east face (see Figure 1-26). 

The two story high extension that covered the substation (discussed 

earlier) stands out at the base of the northwest corner.  A portion of the louvers for the western most 

transformer vault on the north side is visible on the north face.  On the main portion of the west face the 

two lower rows of windows that span the full face are on the 5th and 6th floors.  While not evident from 

the angle of Figure 1-29, these openings contained louvers that connected to a pair of two-story high  
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Figure 1-28.  This cropped photograph shows the west face of WTC 7 from West Street 
between 3:30 p.m. and 4:30 p.m. on September 11th.  The structure on the left is the 
Verizon Building, and the building just visible at the bottom is WTC 6.  The intensity 

levels have been adjusted. 

plenums that served as air intakes and exhausts, as shown in Figure 1-9.  On higher floors there were 

isolated windows that also contained louvers instead of glass. 

In Figure 1-29 three large windows broken into 3 × 6 sections are visible.  These windows were located 

on the 3rd and 4th floors.  Each measured 14 ft 9 in wide × 19 ft 11 in high.  These windows were open to 

the outside and covered with bird screen.  They opened into a four story high space that contained two 

Consolidated Edison transformer vaults.  Immediately below these windows two louvered sections are  
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Figure 1-29.  This cropped photograph showing the lower floors of the west face and a 
small section of the north for WTC 7 was taken on September 11th sometime after 12 
p.m.  The light area in the upper left-hand corner was in shadow, and the intensity has 

been adjusted to make it more visible. 

visible which were located on the 1st floor and part of the 2nd floor.  These louvers were raised slightly 

off of the ground and extended across the same width as the three windows above (54 ft 1 in) and were 19 

ft 4 in tall.  These louvers provided access to and ventilation for the two transformers that were located 

behind. 

The area visible in Figure 1-29 to the left of the louvers on the first floor was a 10 ft 4 in (wide) × 12 ft 6 

in (high) rollup door that provided access to the Consolidated Edison space.  There was small louvered 

area at the base of the second floor above this door. 

To the immediate right of the large ground floor louvers an area is visible on the 2nd floor where the 

granite cladding has been knocked off.  Immediately below the damaged area there is a set of vertical 

louvers visible that started 8 ft 6 in above the ground and ran upwards for 12 ft 6 in.  The width of this 

louvered area was 14 ft 5 in with 2 in wide frames on either side.  These louvers were not active.  

Immediately below the louvers there was an 8 ft 2 in high vestibule that included two entry doors.  The 

doors led to a stairway that provided employee access to the 2nd through 4th floors. 
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Figure 1-30.  A façade drawing of the west face 
of WTC 7 is shown.  Floor numbers are 

indicated with the lines representing the slab 
height.  Column locations are indicated by the 
numbers at the 21st floor.  Individual windows 

are identified by the nearest column to the 
immediate left and the corresponding letters. 

There is one additional opening visible in Figure 1-29 

further right of the ground floor vestibule and louvered 

area.  This was an area of active louvers located at the 

base of the 2nd floor.  These louvers had dimensions of 

14 ft 9 in (wide) × 6 ft 6 in (high) and opened to plenum 

that extended upwards to the 3rd floor slab.  The plenum 

served a small mechanical equipment room in the 

southwest corner of this floor. 

Figure 1-30 shows a façade drawing for the west face of 

WTC 7.  As for the similar drawings of the other faces, 

the locations of floors are indicated by the lines on the 

left side and the locations of perimeter columns by the 

number above the windows on the 21st floor.  Windows 

are identified by the column number to the immediate 

left.  For most locations there were only single windows 

to the left, and no additional window identifiers are 

required.  There were two windows to the immediate left 

of column 1 and column 13, and these are denoted by 

―A‖ and ―B‖ as shown. 

Note that column 1 to column 13 and column 15 were 

located behind polished granite column covers, but that 

column 14 was located behind the right hand edge of 

window 13B and column 14A was behind both window 

14 and window 14a.  This arrangement differs from the 

east face where all columns were placed behind granite 

covers. 

Another feature of the west face that differed from the 

other faces was the presence of louvers on non 

mechanical floors.  In façade drawings the louvered 

windows are indicated by a darker shade of gray than 

was used to indicate window glass.  For non mechanical 

floors where present, the louvers were located in window 6. 

1.4 VISUAL IMAGERY AVAILABILITY FOR WTC 7 AND FIRE 
CHARACTERIZATION 

As discussed in NIST NCSTAR 5-1A, there was sufficient imagery available of the WTC towers on 

September 11th to allow accurate timing and the development of nearly continuous timelines for the fire  
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Figure 1-31.  This cropped photograph shows the dust cloud created by the collapse of 
WTC 2 at 9:58:59 a.m.  The image was shot from the west at 10:03:56 a.m.  WTC 7 can 

barely be seen above the cloud.  The intensity levels of the photograph have been 
adjusted. 

behavior (as indicated by external views) and to provide detailed insights into such details as the 

immediate effects of the aircraft impacts, initial damage states of the towers, structural changes occurring 

in the towers prior to collapse, and the initiation and spread of the collapses.  For a variety of reasons 

discussed below, it has not been possible to derive this amount of detail for WTC 7 from the available 

visual record. 

As will be shown, much of the observed structural damage and fire activity in WTC 7 was on the 13th 

floor downward.  As already discussed, views of these floors from any distance beyond the immediate 

vicinity were generally blocked by nearby buildings.  The only major exception was the lower portion of 

the north face observable from along Greenwich Street.  Views of the lower floors elsewhere were only 

available from locations very close to WTC 7 or from overhead. 

When WTC 2 collapsed at 9:58:59 a.m. the situation around the WTC complex completely changed.  The 

collapse generated a huge dust cloud that, due to its high density, spread much like a liquid around the 

buildings of lower Manhattan.  An image of this cloud taken nearly four minutes after the collapse is 

shown in Figure 1-31.  In the immediate aftermath it was not possible see WTC 7.  Thousands of people 

rapidly fled the area.  As a result, the amount of collected imagery shot from the vicinity of the WTC site 

abruptly dropped when WTC 2 collapsed.  Due to the prevailing wind, the dust cloud around WTC 7 

began to clear by around 10:15 a.m. and some nearby imagery of WTC 7 was recorded during the period 

between the collapse of WTC 2 and the collapse of WTC 1 at 10:28:22 a.m. 

The dust cloud generated by the collapse of WTC 1 was even denser than that generated by WTC 2 since 

the dust from WTC 2 was already present, and it mixed with dust generated by WTC 1.  Once again 

views of the WTC site were blocked, and the second collapse created additional confusion and panic as 

people continued to stream away from the site.  The collapses of the towers created extremely difficult 

conditions around the WTC site.  In addition to the dust clouds, large amounts of tower steel and façade 
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debris were on the ground, numerous building were heavily damaged, numerous fires were ignited in 

debris piles, vehicles, and nearby buildings, and a large number of people, including emergency 

responders, had been killed.  As a result of these conditions, very little imagery taken from near WTC 7 

has been identified from near the WTC site for roughly an hour following the collapse of WTC 1 even 

though long range imagery showing the upper floors of WTC 7 is available. 

During this first hour following the collapse of WTC 1 emergency responders, some ordinary citizens, 

and photographers and film crews began to slowly work their way back to the WTC site.  As a result, 

starting around 11:00 a.m. limited imagery of the lower floors of WTC 7 has been collected.  Also 

starting around this time police helicopters with photographers aboard approached the site and some 

photographs showing the lower floors of WTC 7 from above were taken.  Even though television news 

helicopters were an extremely valuable source of footage of the towers, they provided only limited helpful 

imagery of the lower floors of WTC 7 after the towers collapsed.  Even before WTC 1 collapsed, news 

helicopters had been ordered to hover several miles from the WTC site.  From this distance they could not 

observe the lower floors of WTC 7.  A no fly policy was being implemented across the nation, and early 

in the afternoon most news helicopters were required to land.  The last helicopter news footage of the site 

was recorded from across the Hudson River around xxx p.m. 

During the early period following the tower collapses the area in the immediate vicinity of the WTC was 

not secured, and photographers were able to approach relatively freely.  However, as time passed and 

emergency responders became better organized, a perimeter was established several blocks from the site 

and access was controlled.  Many people within the perimeter without a clear reason for being there were 

asked to leave. 

FDNY communications and discussions from the early afternoon of September 11th show that 

commanders were concerned about a possible collapse of WTC 7 due to damage that it suffered from the 

falling debris and the fires that were beginning to grow within the building.  Orders were given for FDNY 

personnel to pull back from the immediate vicinity, even though firefighters were close to and even 

entered the building as late as 2:30 p.m.  Later in the afternoon many news agencies reported that WTC 7 

was in imminent danger of collapse based on emergency responder reports. 

As a result of these conditions only a limited number of photographers and videographers were able to 

approach WTC 7 close enough to obtain imagery of the lower floors between the hours of 11:00 a.m. and 

4:00 p.m.  Very little imagery was collected showing these floors during the last hour or so before WTC 7 

collapsed. 

In addition to the limited access to the site, there were a number of additional factors that influenced what 

views of the lower floors of WTC 7 were available.  Details concerning many of these factors are 

provided in later sections and only general descriptions are provided here.  The southern face of WTC 7 

was located approximately xxx ft from the base of WTC 7.  When this tower collapsed it deposited a large 

pile of debris on Vesey Street in front of WTC 7 and along the east side of the south face of the Verizon 

Building.  These piles of debris hindered approach to WTC 7 along these streets.  As a result it was very 

difficult to even reach a position with a clear view of the lower floors of the WTC 7 south face. 

Earliest views of the south face available following the collapse of WTC 1 show large amounts of smoke 

obscuring the face.  This smoke was present at later times as well.  It appeared that the smoke was coming 

from the building at lower locations, but it is possible that smoke coming from fires outside of or nearby 

buildings was being drawn into a low pressure area formed on the face due to the flow of the prevailing 

wind from the northwest around the building.  Similar effects of the wind caused partial obscuration of 
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the east and south face of WTC 1 prior to its collapse. (see discussion in NIST NCSTAR 5-1A)  The 

presence of this smoke further limited clear views of this face. 

The collapse of WTC 1 also deposited a significant amount of debris on Washington Street between WTC 

7 and the Verizon Building (see Figure 1-29).  This debris limited access to the west side of WTC 7 and 

most available views of the lower floors of this face were taken from near the corner of Washington Street 

and Barclay Street. 

Shortly after the collapse of WTC 7 a large number of vehicle fires grew on West Broadway between 

Park Place and Vesey Street.  These fires limited access to WTC 7, but they were extinguished fairly 

early, and it became possible to access this area since there was very little heavy debris between WTC 7 

and the U. S. Post Office.  Several photographers and videographers managed to work their way up West 

Broadway as far as Vesey Street.  Sometime around 2:00 p.m. fires broke out the east side of WTC 7 and 

it became dangerous to be on the street below due to falling glass and the intensity of the fires.  People 

were pushed back up West Broadway to at least its corner with Barclay Street.  Some views of the lower 

floors burning on this face were taken from here. 

In general, it was possible to move along Barclay Street behind WTC 7, and limited imagery is available 

showing close-ups of the lower floors of WTC 7.  It certainly became more unsafe to move along this 

street when fires appeared on the north face around 3:00 p.m. 

There was a period of nearly seven hours between the time that WTC 1 collapsed and the collapse of 

WTC 7.  The availability of imagery of the lower floors of the four faces of WTC 7 was sporadic and 

variable over this period.  Not only did this limited imagery affect the ability to develop a full time line 

for the fire behavior in WTC 7, it also presented challenges in timing the material that was available. 

Timing approaches for imagery collected on September 11th are discussed in NIST NCSTAR 1-5A.  A 

portion of the imagery of WTC 7 was shot in digital formats that provided timestamps.  For some of these 

cameras times could be accurately determined since their clocks could be tied to events that occurred 

before WCT 1 collapsed.  These images provided a limited number of views of WTC 7 at well defined 

times.  There were also a larger number of photographs and videos taken at times that could not be easily 

determined either because there were no timestamps or, if timestamps were available, the actual clock 

time was unknown.  Timing of such material was difficult due to the limited amount of material with 

known times available for comparison. 

In many cases it became necessary to estimate times for such imagery based on such general 

characteristics as the locations of fires in windows or the locations of shadows on buildings.  Such 

estimates were often subject to substantial uncertainties.  In the discussion which follows estimated 

uncertainties are included when times are indicated. 

A major goal of this effort was to characterize the fire development and spread in WTC 7 based on the 

visual imagery.  An approach very similar to that used for the towers was adopted for recording fire-

related data.  The presence or absence of fire, whether or not smoke is coming from windows, and 

whether ventilation pathways are open or closed are three properties often used to characterize fire 

behavior.  As discussed below, observations related to smoke flow and the presence of fire were broken 

into broad classes of smoke flow rate and fire intensity.  Windows were characterized as open or closed.  

Note that these three properties are not independent.  As examples, smoke flow generally occurs from 

open windows, and it is possible for smoke to hide an underlying fire from view.   
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Figure 1-32.  This key was used to describe observations with regard to fire, smoke, and 
window breakage in Excel data files for individual windows in the two towers.  The color 

codes used to represent the data in façade maps are shown to the right. 

The key in Figure 1-32 was used as the basis for the window-by-window assessment of fire behavior.  

The results were coded in three separate data sheets using Microsoft Excel.  Floor and window locations 

were identified using the numbering system described in Section 1.3.2 and shown in Figure 1-18, Figure 

1-24, Figure 1-27, and Figure 1-30.  Separate files containing the three data sheets were generated for 

each face of WTC 7 and time analyzed. 

The first sheet characterizes observed fire condition.  If a particular window could be observed, it was 

first determined whether a flame was visible or not (assigned a ―0‖).  If a flame was visible, it was further 

characterized using a scale related to fire intensity.  If a small, isolated fire was present, it was identified 

as a ―spot fire‖ and assigned a value of ―1‖.  If a larger fire covering two or more contiguous windows 

KEY FOR ANALYSIS 
 

Sheet #1:  Fire Visible 

  0      No fire    (white) 

  1      Spot fire   ▐ (yellow) 

  2      Fire visible inside  ▐ (red) 

  3      External flaming  ▐ (orange) 

  9      Not visible   ▐ (blue) 
 

Sheet #2:  Smoke 

  0      No smoke evident  (white) 

  1      ―Light smoke‖  ▐ (gray) 

  2      ―Heavy smoke‖  ▐ (black) 

  9      Not visible   ▐ (blue) 
 

Sheet #3:  Windows 

  0      Window open   (white) 

  1      Window glass intact ▐ (gray) 

  9      Not visible   ▐ (blue) 

 

 

 



Appendix B  Confidential and Predecisional Document, 6/27/2008 

Figure 1-33.  A portion of the Excel spreadsheet describing fires on the north face of 
WTC 7 around 3:12 p.m. is shown.  The numbers at the left refer to floors, and numbers 

and letters at the top are column numbers and associated windows, respectively. 

was visible through the window, and flames were not coming out of the window, the fire was identified as 

―fire visible inside‖ and assigned a value of ―2‖.  If flames were coming out of the window, the fire was 

identified as ―external flaming‖ and assigned a value of ―3‖.  There were many instances where the fire 

condition could not be determined for a given window for a variety of reasons, including smoke 

obscuration, insufficient image resolution, or lack of a suitable image for analysis.  These windows were 

assigned values of ―9‖. 

As an example, Figure 1-33 shows a portion of an Excel data sheet describing fires (i.e., sheet one) on the 

north face of WTC 7 around 3:13 p.m.  Floors are indicated by the column of vertical numbers along the 

left-hand edge of the worksheet, and window locations are indicated by the upper two horizontal rows of 

numbers and letters at the top.  The assignments are based primarily on the photograph of the north face 

shown in Figure 1-34. 

The local intensity of a fire visible in a window is roughly correlated to the value it is assigned.  In 

general, a spot fire is gently burning with relatively low heat release.  The intensity of fires assigned a 

value of ―2‖ can vary widely from relatively small fires burning over a range of windows to fires in which 

flames are large and fill many windows, but do not extend outside of the window.  In general, flame 

extension from open windows, ―3‖, is indicative of an intense fire. 
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Figure 1-34.  This photograph showing the north face of WTC 7 was taken around 3:13 
p.m. on September 11th.  Floor numbers have been added, and the image intensity has 

been adjusted. 

The second worksheet was used to identify whether or not (assigned a ―0‖) smoke was flowing from a 

window.  If a smoke flow was observed, it was characterized as being either ―light‖, assigned a ―1‖, or 

―heavy‖, assigned a ―2‖.  These designations are qualitative in nature, but, in practice, it was found that 

consistent ratings were provided by a number of individuals who participated in the generation of the data 

sheets.  Light smoke generally flows from the very top of a window and was often light in color, while 

heavy smoke flows fill up a larger fraction of a window and was often dark in color.  If a particular 

window could not be observed for some reason, the worksheet cell for this window was assigned a value 

of ―9‖. 
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Figure 1-35.  A screen capture of an Excel spread sheet visually representing the fire 
condition on a portion of the north face of WTC 7 at 3:13 p.m. is shown.  The image is 

based on the Excel spread sheet shown partially in Figure 1-33.  Cell backgrounds and 
numbers are color coded as follow:  ―0‖—white, ―1‖ to ―3‖—red, and ―9‖—yellow. 

The third and final worksheet described the condition of windows.  If the window glass was broken out it 

was assigned a value of ―0‖, and if the glass was intact it was assigned a value of ―1‖.  If a given window 

could not be observed, it was assigned a value of ―9‖.  The identification of window condition required 

fairly close up imagery. 

While the data sheets captured the fire behaviors, it proved difficult to use them to track changes without 

visualizing the results.  An approach based on the Excel worksheets was used for rapid day-to-day 

visualization.  Cell backgrounds and contents were color coded in such a way that they provided an 

indication of the spatial distribution of the parameter of interest.  Figure 1-35 shows an example based on 

the fire spreadsheet shown in Figure 1-35 for which windows without fire are colored white, windows 

with visible fire (codes 1 to 3) are colored red, and windows that are not visible are colored yellow. 

For the purposes of this report a more detailed visualization approach was developed to display the data 

contained in the worksheets.  The properly scaled drawings of the WTC 7 faces shown in Figure 1-18, 

Figure 1-24, Figure 1-27, and Figure 1-30 were used as the basis.  Since most of the fire activity was 

observed on lower floors, the drawings are usually cropped to display the lower 14 floors, and the 

columns numbers and window indicators are included on the 15th floor.  Color coding, using the key 

included in Figure 1-32, was used to map the data in the data sheets onto the façade.  Figure 1-36 shows 

an example of a map that combines datasheet results for windows and fires based primarily on the image  
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Figure 1-36.  An example of a façade map with combined data from fire and window 
datasheets for the north face of WTC 7 around 3:13 p.m. is shown. 

in Figure 1-34.  Individual windows are treated such that if a fire is present or if a value cannot be 

assigned the color code corresponding to the assignment in the fire spreadsheet is displayed.  Otherwise, 

the color corresponding to the code for the window spreadsheet is used. 

1.5 DAMAGE ESTIMATES FOR WTC 7 DUE TO DEBRIS IMPACT FROM WTC 
2 AND WTC 1 COLLAPSES 

1.5.1 WTC 2 Collapse 

WTC 2 began to collapse at 9:58:59 a.m.  It took roughly 11.5 s for the first large debris to reach the 

ground.  Videos and photographs taken from a variety of directions show that most of the heavy debris 

seemed to come down around WTC 2 and did not reach out as far as WTC 7, which was located xxx feet 

from the base of the tower.  An indication of the relative distance between WTC 2 and WTC 7 can be 

obtained from Figure 1-37, which shows the collapsing WTC 2, the nearby WTC 1 to the left and WTC 7 

near the left edge.  Heavy debris can be seen falling along the base of WTC 2 that is far removed from 

WTC 7.  Additional supporting evidence that large and heavy debris did not reach WTC 7 from the 

collapse of WTC 2 is that the roofs of WTC 5 and WTC 6, which were in between WTC 2 and WTC 7 

did not sustain substantial damage based on review of photographs and videos taken from above these 

buildings after the collapse of WTC 2, but prior to the collapse of WTC 1.  Note that a large section of 

WTC 4, which was located to the south of WTC 5 and was immediately to the east of WTC 2, was 

collapsed by debris falling from WTC 2. 

The large dust cloud generated by the collapse of WTC was described earlier and can be seen in Figure 

1-31.  This dust cloud was pushed out rapidly from the base of WTC 2.  A long distance video shot from 

the west indicates that the first part of the cloud reached the south face of WTC 7 about 12.5 s after the 

collapse started.  The dust cloud can be seen pushing up against WTC 7 in Figure 1-38, which was taken 

about 16 s after the WTC 2 started to collapse.  The dust cloud visible between WTC 7 and the building to 

the west of WTC 1 (World Financial 2) is hiding up to the 15th floor of WTC 7.  The dust cloud that is 

reflected off of the south face of the building is roughly 40 stories high.  Another view of the dust cloud is 

shown in Figure 1-39 which was taken looking up Franklin Street from just east of Broadway.  On the  
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Figure 1-37.  This photograph of the collapse of WTC 2 was taken at 9:59:07 a.m. (with an 
uncertainty of 2 s).  An arrow has been added to identify WTC 7.  The original image has 

been cropped and the intensities have been adjusted. 

Figure 1-38. This photograph of the collapse of WTC 2 was taken at 9:59:15 a.m. (with an 
uncertainty of 5 s).  An arrow has been added to identify WTC 7.  The original image has 

been cropped and the intensities have been adjusted. 
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Figure 1-39.  This cropped photograph showing the dust cloud from the collapse of WTC 
2 approaching the south face of WTC 7 was taken from just east of the corner of 

Frankfurt Street and Broadway at 9:59:24 a.m. (estimated uncertainty of 5 s).  The 
intensity levels have been adjusted. 

other side of Broadway this street is named Fulton Street.  The building visible below the dust cloud is 

WTC 5.  The Verison Building is just visible beyond WTC 7. 

A check of the map in Figure 1-2 shows that there was a narrow passage way between WTC 5 and WTC 

6 which likely served as a channel for the dust flow.  This channel flow likely accelerated the dust flow 

somewhat and directed it to a location near the Pedestrian Bridge on the south face of WTC 7. 

For several minutes following the collapse there are no available images showing the south face of WTC 

7.  However after the dust had cleared and several minutes prior to the collapse of WTC 1 a camera crew 

turned the corner at West and Vesey Street, proceeded up Vesey Street to one of the ground floor 

entrances, entered the ground floor lobby, and proceeded up an escalator to the third floor main lobby, 

before retracing their steps and leaving the area.  Much of their progress was taped. 

A frame taken from this video is reproduced in Figure 1-22.  Even though the street is passable, a large 

amount of dust and small debris, such as paper, have been deposited in the street.  As noted above, the 

trees on the Promenade are upright and appear unharmed.  Windows on several floors above the 

Promenade appear to be intact. 

Another frame from this video is shown in Figure 1-40.  The amount of dust and debris is greater than 

seen further west on Vesey Street.  It appears to be several inches deep.  Most of the light debris visible 
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Figure 1-40.  A frame from a video filmed just outside of WTC 7 looking east up Vesey 
Street around 10:15 a.m. is shown.  WTC 7 is on the left, the U.S Post Office is straight 

ahead across West Broadway, and WTC 5 is visible behind the Pedestrian Bridge on the 
right.  The intensity levels have been enhanced. 

appears to be paper.  A portion of the south face of WTC 7 is visible to the left.  Numerous of the plate 

windows at the ground floor are broken out between column 24 and column 26.  There appears to be 

some light façade damage higher up near the Pedestrian Bridge.  There is no indication of any structural 

damage on WTC 7.  The covering on the Pedestrian Bridge appears to be intact following the collapse of 

WTC 2.  There are no indications of fire in the image. 

A closer view of the broken windows on the ground floor of WTC 7 is shown in Figure 1-41.  A broken 

window is apparent above the door on the right side.  An enclosed column, 25, is visible near the center of 

the image.  It is clear that this column was undamaged at this time.  The deep piles of dust and light debris 

have been pushed though the broken windows at the base.  As the videographer entered the first floor 

lobby the video shows that the entire first floor lobby floor was also covered by a thick layer of dust and 

light debris. 

The main entry lobby for WTC 7 was located on the south side of the 3rd floor.  The videographer went 

up a non operating escalator from the ground floor lobby to this area.  Emergency alarms were sounding 

and emergency lighting seemed to be operational.  On the east side of lobby there was heavy dust and 

light debris as can be seen in Figure 1-42, which shows the rear corner of the lobby that was roughly 60 ft 

across from the revolving door that opened onto the Pedestrian Bridge. (see Figure 1-24)  The large 

amount of material suggests that windows were also broken out at this height, even though there are no 

images that confirm this. 

On exiting the building the videographer again shot the interior of the 1st floor lobby.  Figure 1-43 shows 

a view looking across the four story high lobby from the northwest towards the southeast.  Some of the  
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Figure 1-41.  This frame from a video shows a close up of the ground floor of the south 
face of WTC 7.  It was taken around 10:15 a.m.  The column visible near the center is the 

base of column 25.  The intensity levels have been enhanced. 

Figure 1-42.  This frame from a video shows a close up of a corner of the main lobby on 
the third floor of the south side of WTC 7.  It was taken around 10:15 a.m.  The intensity 

levels have been enhanced. 

broken windows in the south face are visible.  Column 24 to column 27 are visible, and it clear that they 

have not sustained significant damage. 
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Figure 1-43.  This frame from a video provides a view looking across the first floor lobby 
on the south side of WTC 7.  It was taken around 10:15 a.m.  The intensity levels have 

been enhanced. 

The data base does not contain images showing the appearances of the other three faces of WTC 7 during 

the time between the collapses of the towers.  As shown below, images shot after the collapse of WTC 1 

indicate that there no significant damage on the east and north faces of the building, so there was none 

caused by the WTC 2 collapse.  Following the collapse of WTC 1, damage was observed on the west face 

of WTC 7.  However, since this face was shielded from the debris cloud generated by the first collapse, it 

is almost certain that this damage resulted from the collapse of WTC 1. 

The available imagery suggests that while the dust cloud and light debris that reached WTC 7 from the 

collapse of WTC 2 was sufficient to break out windows that were directly impacted, there was 

insufficient impact to cause meaningful structural damage.  The absence of visible smoke and fire make it 

likely that no fires were ignited in the building as a result of the collapse. 

1.5.2 WTC 1 Collapse 

WTC 1 began to collapse at 10:28:22 a.m.  The collapse was captured in numerous videos and 

photographs.  Videos indicate that it took roughly 10.1 s for the first debris to reach the ground.  Figure 

1-44 shows a series of six pairs of images taken during the collapse of WTC 1 from just west of north 

(cropped photographs) and from just north of west (frames from a video shot from a helicopter).  Paired 

images are coincident in time to within 0.06 s.  In the photographs from the north WTC 7 is immediately 

in front of WTC 1 and is partially obscured by a water tank on top of a closer building.  WTC 7 is 

indicated by an arrow in the video frames. 

The image with a western view taken 6.5 s after the collapse started shows that the initial large debris 

created by the collapse fell down close to the outer wall of the tower.  As the collapse continued the 

debris extended further outward from the tower, but the west view shows that the major part of the debris 

was still falling well away from WTC 7 10.63 s after the collapse began and 0.5 s after the first debris 

reached the ground.  However, starting around this time several substantial pieces of debris were expelled  
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Figure 1-44.  A series of cropped photographs shot from the north and frames from a 
video shot from the west show the collapse of WTC 1.  Times are relative to the start of 

collapse.  The intensities of the video frames have been adjusted. 
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Figure 1-44.  (continued) A series of cropped photographs shot from the north and 
frames from a video shot from the west show the collapse of WTC 1.  Times are relative 

to the start of collapse.  The intensities of the video frames have been adjusted. 
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outward toward WTC 7 from the main cloud of the falling material.  The first of these is visible in the 

images taken at 10.63 s (marked with arrows).  Several of these pieces appeared to arc downwards toward 

the south face of WTC 7. 

In the images taken at 11.67 s the arc (marked with arrows) formed by the initial ejected building section 

is distinct in both views.  In the north photograph this falling debris is visible above WTC 7 just to the 

right of the west penthouse.  An additional piece of debris (also marked with arrows) is just beginning to 

emerge from the cloud.  The western view at 12.33 s shows that the arc from the initial ejected debris is 

approaching WTC 7.  The additional debris to the left and above has fully emerged and is moving 

outward from the main debris cloud.  By 12.97 s the later ejected material (marked with arrows) has 

formed a distinct arc as seen from the west, and appears just above the west penthouse in the 

corresponding photograph from the north. 

Figure 1-45 provides additional comparisons of north and west views of the collapse.  The north views are 

taken from a video that was shot from much closer to the WTC 7 than that shown in Figure 1-44.  The 

west views are taken from the same video as in Figure 1-44.  The first pair shows views taken 10.43 s 

after the start of the collapse.  This is just prior to the time for the third image pair shown in Figure 1-44.  

Arrows mark the same locations in the north and west views.  Close inspection shows that the ejected 

debris appears as a dark planar object that is long in one direction and narrow in the other.  As discussed 

in NCSTAR 1-5A, the towers were constructed from preassembled steel structures consisting of three 3 

36 ft columns joined by three 52 in high spandrels to form a 10 ft wide × 36 ft high wall section.  These 

structures, referred to as panel sections, were bolted together to form the outer walls.  When the towers 

collapsed the outer walls tended to break along the bolt lines, thus creating large pieces of debris 

consisting of one or more panel sections.  The appearance of the falling object in Figure 1-45 suggests 

that it was formed from at least one panel section. 

The next pair of images was recorded 12.17 s after the collapse started.  The arcing path formed by the 

object observed at 10.43 s is visible from both directions (marked with arrows) even though the object 

itself has moved behind WTC 7 by this time in the north view.  Note that this object appears to have 

passed behind WTC 7 at a location roughly half way between the end of the western penthouse and the 

edge of the building.  The two arrows to the left in the north view indicate additional objects that are just 

beginning to emerge from the dust cloud.  These objects are also visible in the west view.  The upper 

object is the same as observed for the last three later times in Figure 1-44.  It ultimately formed the 

distinct arc seen in the images taken at 12.77 s that seemed to travel further outward.  The videos show 

that the debris marked by the lower arrows in the images taken at 12:17 also arced downwards and had 

apparently disappeared behind WTC 7 just to the west of center by 12.77 s. 

An aerial view from the northeast showing the falling debris from WTC 1 with WTC 7 in the foreground 

is reproduced in Figure 1-46.  This photograph was taken about 14 s after the start of the collapse, or just 

over a second after the last pairs of images in Figure 1-44 and Figure 1-45.  Arrows have been added 

indicating the three arcs generated by debris ejected from the primary debris cloud.  Comparison with 

videos show that these arcs resulted from the same material as those marked with arrows in Figure 1-44 

and Figure 1-45.  In this photograph the eastern-most arc, which was generated by the highest debris in 

the earlier photographs, appears to be approaching WTC 7 just west of center while the western-most arc 

seems to have passed just to the west of the building.  In Figure 1-44 and Figure 1-45 the arcs appeared to 

be located slightly further east.  This difference is mostly likely associated with parallax effects due to the 

relative locations of the cameras and the debris at the times the images were recorded.  The positions of  

 





 

Figure 1-45.  Two pairs of frames taken from videos shot from the north and west show the collapse of WTC 1.  Times are 
relative to the start of collapse.  Arrows indicate large objects that were projected toward WTC 7.  The intensities of the 

video frames have been adjusted. 
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Figure 1-45.  (continued)  Two pairs of frames taken from videos shot from the north and west show the collapse of WTC 1.  
Times are relative to the start of collapse.  Arrows indicate large objects that were projected toward WTC 7.  The intensities 

of the video frames have been adjusted. 



 

Figure 1-46.  This aerial photograph was shot 14 s ± 0.5 s after WTC 7 began to collapse.  
Arrows mark arcs formed by debris that seemed to be ejected outwards from the debris 

cloud. 
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Figure 1-47.  This cropped photograph showing the collapse of WTC 1 was taken from 
just north of west of the WTC site 7.3 s ± 0.2 s after initial of the collapse.  The intensity 

levels have been adjusted. 

the debris relative to WTC 7 are more accurately indicated by Figure 1-46 since it was shot looking down 

on the scene at a time when the debris was closer to WTC 7. 

It is difficult to get an idea of the sizes for some of the falling debris from WTC 1 based on the images 

shown thus far.  The following photographs provide a better idea.  Figure 1-47 shows a photograph that 

was taken from just north of due west about 7.3 s after the collapse started.  This is very shortly after the 

second pair of images shown in Figure 1-44.  WTC 7 is indicated.  The building visible between WTC 1 

and WTC 7 is the Millennium Hotel and the building in the foreground on the right is World Financial 

Center 3 (see Figure 1-2 for locations).  A large piece of debris is visible.  The image has sufficient 

resolution to identify the individual columns and spandrels that formed the outer wall of WTC 1.  This 

particular piece appears to be at least two panel sections high and six panel sections wide, corresponding 

to 60 ft × 60 ft. 

A view of the collapse from a different perspective is shown in Figure 1-48 which was shot from the 

southwest and provides a view of the south face of WTC 7.  This image was taken 10.7 s following the 

start of the collapse.  This is very close to the time as the second pair of images in Figure 1-44, which 

were taken at 10.63 s.  Note that the falling debris visible in Figure 1-48 is still relatively far removed 

from the south face of WTC 7.  Large sections of steel are visible in the falling debris on both sides of 

WTC 1. 

Figure 1-49 shows a high resolution photograph of the collapse of WTC 1 taken 11.7 s after initiation.  

This is very close to the time when the fourth pair of images in Figure 1-44 were taken and between the 

times for the first and second pairs in Figure 1-45.  This is around the time when the large pieces of debris 

were expelled toward WTC 7.    The section of this photograph above WTC 7 is blown up in Figure 1-50.  

Several large sections of steel are visible.  On the right side of the photograph a falling piece of WTC 1  
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Figure 1-48.  This cropped photograph showing the collapse of WTC 1 was taken from 
southwest of the WTC site 10.6 s ± 0.2 s after the collapse initiated.  The intensity levels 

have been adjusted. 

wall is visible that is at least three panel sections wide and two high.  There is another large portion of 

outer steel frame visible immediately above WTC 7 just to the right of the west penthouse.  It is difficult 

to make out the individual columns and spandrels, but this piece appears to roughly the same size as the 

one further to the right.  Comparison with videos shows that this large steel section was the first large 

debris that was ejected from the dust cloud towards WTC 7.  Its trajectory, visible in Figure 1-44 and 

Figure 1-45, suggests that it may have reached the south face of WTC 7. 

When this photograph was taken pieces of debris were also appearing from the dust cloud higher up and 

to the east of large steel section (see the fourth pair of images in Figure 1-44 and the second pair in Figure 

1-45).  In Figure 1-50 it is apparent that several large pieces of debris were present in this area.  It was the 

highest piece visible that was ejected the furthest and formed the distinct arc visible in the last image pairs 

of Figure 1-44 and Figure 1-45.  As noted above, the large debris below here was also thrown toward the 

south face of WTC 7 on a somewhat lower trajectory. 

A large amount of smaller debris is visible outside of the primary debris field in Figure 1-50.  The size 

and shape suggest that many of these smaller pieces are individual 12 ft long aluminum column covers 

that covered the outer steel skeleton of the towers.  These are described in NIST NCSTAR 1-5A.  The 

opacity of the dust cloud created by the collapse of WTC 1 is also evident in the photograph. 

The imagery of the collapse of WTC 1 indicates that the vast majority of debris that was created fell 

relatively close to the tower and did not impact WTC 7 directly.  However, there were at least a few 

substantial pieces of the outer steel frame that were expelled further, and it is possible that some of these 

reached the south side of WTC 7.  A substantial amount of dust and small debris are likely to have struck 

the south face. 
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Figure 1-49.  This photograph was taken from the north of WTC 7 11.7 s ± 0.1 s after WTC 
1 began to collapse. 

The difficulties in observing the south side of WTC 7 were discussed earlier.  Even so, sufficient imagery 

was collected to provide a partial characterization of the structural and façade damage on this face as a 

result of the collapse of WTC 1.  The clearest shot showing WTC 7 south face damage available to the 

Investigation is reproduced in Figure 1-51.  It was taken shortly after 1:30 p.m. 

This photograph was shot from West Street just to the south of its intersection with Vesey Street looking 

toward the southwest corner of WTC 7.  The building on the left is the Verizon Building and WTC 6 is on 

right.  The southwest corner of WTC 7 is visible immediately above the Verizon Building.  The three 
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Figure 1-50.  This image is a blown up section of Figure 1-49 showing the area above 
WTC 7 in more detail.  It was taken 11.7 s after WTC 1 started to collapse. 

Figure 1-51.  This photograph showing a portion of the south face of WTC 7 was shot just 
after 1:30 p.m.  The intensity levels have been adjusted and auto contrast was applied. 

windows visible above the smoke on the west face are on the 19th floor thorough 21st floor.  A smoke 

trail partially obscures the windows immediately below.  Note that WTC 6 is built on a raised foundation 

that blocks most of the width of the lower floors of WTC 7 from view. 

A damaged area is visible on the south face of WTC 7, and an opening has been created on the left side of 

the visible part of the face.  Heavy smoke appears to be coming from this opening.  A closer inspection 

shows there is an area to the right where the alternating spandrels and window openings characteristic of  
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Figure 1-52.  A frame taken from a video recorded shortly after 1:30 p.m. shows a partial 
view of the south face of WTC 7. 

the south face (see the earlier discussion) are visible.  A series of white vertical lines are also present.  

These lines reveal the locations for the steel columns that were located along the south periphery of the 

building immediately behind the windows.  These columns appear white because they were surrounded 

by fire proofing and sheetrock enclosures. 

This photographer also recorded a short video segment of the south face from very near the same location 

at roughly the same time as the photograph in Figure 1-51.  As the smoke rolls across the south face in the 

video additional areas on the face (primarily on the east side) are momentarily revealed.  Figure 1-52 

shows an example of a frame taken from this video.  By appropriate scaling (the video is much less 

resolved) and rotation of such frames it was possible to obtain good overlap of the captured video frames 

and the image shown in Figure 1-51. 

There was sufficient information in the photograph and video frames to determine locations visible on the 

face and to prepare an overlay showing floor and column locations.  This task was complicated by the 

strong perspective distortion due to the sharp angle from which the images were taken.  The first step was 

to obtain an estimate of locations on the face using information available in the images.  As noted above, 

the west edges of the 19th through 21st floors are visible in the photograph.  Several floors can be seen in 

the photograph and video that are located well below these floors.  By recognizing that all of these floors 

have the same vertical separation, 12 ft 9 in, and using the apparent decreasing separations visible in the 

images to estimate the separations for hidden floors, the row of windows visible above the raised 

foundation of WTC 6 was tentatively identified as being located on the 9th floor. 

In the photograph it can be seen that the four sets of columns to the immediate right of the damaged area 

have roughly the same separation.  Closer inspection shows that the distance to the next set of columns 

appears to be somewhat larger.  As shown schematically in Figure 1-24, the spacings (18 ft 4 in) between 

columns 21 to 24 were equal, while the spacing (23 ft 2 in) between columns 24 and 25 was considerably 
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larger.  On this basis, the five sets of columns visible to the right of the damaged area were tentatively 

assigned as column 21 to column 25. 

A more careful analysis confirmed these assignments.  The starting point was an assumption that all 

distortions in the images were linear, i.e., straight lines on the building appear as straight lines in the 

images.  This assumption allowed three sides of a quadrilateral to be identified.  These sides are shown as 

blue lines on a blow up of the damaged area from Figure 1-51 in Figure 1-53 and are extensions of the 

southeast and southwest corners of WTC 7 and the base of the windows on the tentatively assigned 11th 

floor.  It was desirable to close the quadrilateral near the top of the image, but there were no visible 

features to use for this purpose.  An approximate solution was obtained by drawing a line from the 

southwest corner starting at the height of top of the windows on the 20th floor (extrapolated from 

windows visible on the west face), across to the east side at an angle consistent with those visible on the 

lower floors.  The angle for this line was then refined as described below. 

With these four closed lines it was possible to perform an approximate perspective correction using a 

routine available in Photoshop.  The result was a distorted version of the original image in which the four 

lines formed a rectangle.  If simple perspective distortion had been the only type in the image the 

transform would have provided a properly scaled two dimensional view of the face.  Not surprisingly, 

additional distortion was present, and further corrections were required.  The next step was to draw lines 

that passed along the tops of the windows visible in the photograph for the floor below, on the same floor, 

and the floor immediately above the baseline defined in Figure 1-53.  These lines were adjusted until they 

were parallel to the baseline in the perspective transform. 

The crossing points for these new lines at the southwest corner allowed the pixel separations between the 

tentatively assigned 10th and 11th floors and the 11th and 12th floors to be determined.  The 

corresponding pixel separations on the corner were also determined directly from the image for the 19th 

and 20th floors and the 20th and 21st floors.  As expected, the pixel separations were found to decrease 

with increasing height.  By using the tentative lower floor assignments and assuming that the decreasing 

number of pixels per floor varied linearly with height, it was possible to derive an expression for the 

positions where the projected lines along the tops of the windows intersected the edge for the floors 

between the 10th and 21st floors.  The result fit the projected lower floor separations and the observed 

upper floor separations very well.  The locations of the intersection points for lines below the 10th floor 

were estimated by extrapolation using the same approach.  The locations of these intersections are 

indicated by small tic marks along the southwest corner on the overlaid grid included in Figure 1-53. 

Using the calculated floor locations at the western edge as the starting locations for lines passing across 

the south face and by requiring these lines to be parallel to the baseline in the perspective transform, it 

was possible to draw lines that should have passed along the tops of windows on higher floors.  Using the 

initial guess for the line along the tops of the windows on the 20th floor, it was clear that the lines 

determined in this manner passed well above the tops of windows visible on higher floors in the 

photograph and video.  However, by trial and error, it was possible to adjust the angle for the 20th floor 

line and, after redrawing the lines for the intervening floors and using the requirement for parallel lines in 

the perspective drawing, find a condition where the calculated lines passed along the tops of all of the 

windows visible on these floors in the images.  This good agreement confirmed the tentative assignments 

for the visible floors. 

Using the same approach as above, the predicted locations for the tops of windows on the 6th floor to the 

9th floor were determined.  The approach was extended further down along the western edge of the face.   
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Figure 1-53.  Enlarged sections of the photograph shown in Figure 1-51 are shown.  In 
the view on the left blue lines have been added that indicate projected locations for the 

southwest and southeast corners and for a baseline aligned along the bottom of 
windows located on the 11th floor.  A superimposed grid indicating column positions 

and lines for the top edges of windows on given floors is shown on the right. 
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Since the appearance of the face changes on lower floors (see Figure 1-24), the locations of floor slabs 

were calculated for the 3rd floor through the 6th floor. 

The perspective transform was also used to estimate column locations.  If the perspective correction had 

been perfect, the evenly spaced columns would have appeared equally spaced along the baseline in the 

perspective view.  They were not.  However, a plot of the five columns locations normalized by the 

building edges separations from the perspective view yielded a very good straight line when plotted 

against the known relative positions based on the dimensions of the building.  The slope was slightly 

greater than one.  Since the fit includes column 25, which has a much greater actual separation from 

column 24 than the equal column separations between columns 21 and 24, this provided strong evidence 

that the tentative column assignments were correct. 

Even though the line fit for the column locations was very good, it did not accurately predict the building 

edge locations in the perspective view.  Clearly additional distortion was present.  In order to calculate the 

positions of the remaining columns along the baseline the amount of additional distortion at each edge 

was estimated from the difference between the predicted and actual locations of the edges in the images.  

It was then assumed that that the distortion was linearly distributed over the separations between the edge 

and the nearest of the five identified columns.  This allowed the locations of column 15 to column 20 and 

column 26 to column 28 in the perspective view to be predicted using their known positions on the face.  

These locations on the actual image were then adjusted until they agreed with the predicted locations in 

the perspective view. 

Once the columns locations along the baseline were determined, one additional step was required to draw 

the lines corresponding to the columns on the face.  The lines along the edges of the building are nearly 

vertical in the image, but they differ by a few degrees.  It was assumed that the angle of the lines for the 

columns would vary linearly across the face and the angles were calculated for each column location 

along the baseline.  The combination of location along the baseline and angle allowed the column lines to 

be drawn. 

Figure 1-53 shows the grid generated by the procedure described above overlaid on a blown up section of 

Figure 1-51.  The red lines running from west to east indicate the calculated positions for the tops of the 

windows on the 6th to 20th floors.  These lines agree well with window openings visible on the 8th to 

15th floors.  Keep in mind that the tops of the windows are actually located 3 ft 6 in below the base of the 

slab for the floor immediately above.  The vertical red lines correspond to the calculated locations of 

column 16 to column 27.  Locations for column 15 and column 28 are not indicated.  These columns were 

located near the edges of the building, with centers 1 ft 3 in from the western edge and 1 ft 5 in from the 

eastern edge, respectively.  Calculated floor positions for the 3rd through 6th floor are indicated by short 

green lines along the blue line identifying the southwest corner. 

It is likely that there are some differences between actual locations on the south face and the locations 

based on the grid shown in Figure 1-53.  However, the close agreement between the grid and locations 

that are visible on the face indicate that any differences must be much less than the distances between 

floors and/or columns. 

Figure 1-54 shows an enlargement of the damaged south face from the video frame shown in Figure 1-52 

overlaid on the photograph shown in Figure 1-53.  On the right the grid taken from Figure 1-53 has been 

superimposed on the same image.  While the image has a relatively low resolution, it is clear that the 

columns and spandrels to the right of the damaged area were essentially intact, but that most of the 

window glass had been broken out. 
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Figure 1-54.  A blown up section of the south face of WTC 7 from the video frame in 
Figure 1-52 is shown on the left.  The pixel size and rotation of the video frame have been 
adjusted to overlay the photograph (portion visible at top) shown in Figure 1-51.  On the 
right the grid shown in Figure 1-53 indicating column locations and lines running along 

the tops of windows has been superimposed. 
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Figure 1-55.  A blown up section of the south face of WTC 7 from a video frame is shown 
on the left.  The pixel size and rotation of the video frame have been adjusted to overlay 
the photograph (portion visible at top and left side) shown in Figure 1-51.  On the right 
the grid shown in Figure 1-53 indicating column locations and lines running along the 

tops of windows has been superimposed. 
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Figure 1-56.  This photograph showing a portion of the south face of WTC 7 was taken at 
12:46:39 p.m. 

An enlarged section of another frame taken from this video is overlaid on the photograph in Figure 1-55.  

The grid indicating face locations from Figure 1-53 has been superimposed on the right side.  Note that 

windows are visible on higher floors, including one on the 20th floor for which the grid line passes close 

to the top by the upper edge.  This provides additional evidence that the grid closely represents actual 

locations on the face.  The debris visible between columns 18 and 19 on the 13th floor was seen 

sporadically through the smoke in the video. 

Another photograph showing damage to the south face of WTC 7 is reproduced in Figure 1-56.  It was 

shot from West Street looking down Vesey Street.  The Verizon Building is on the left, and WTC 6 is on 
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Figure 1-57.  Two blow ups from Figure 1-56 show the south face of WTC 7.  The vertical 
red line indicates the location of the southwest corner of the building.  Floor number 
locations were determined as described in the text.  The red arrow in the left blow up 

identifies debris that may be from the Promenade, and the arrow on the right indicates a 
characteristic damage pattern. 

the right.  Even though it provides a more oblique view than the photograph in Figure 1-52, it is possible 

to see locations closer to the street.  The area of the image showing WTC 7 is blown up in Figure 1-57.  In 

the blow up on the left a line has been added showing the location of the southwest corner extrapolated 

from above where is it visible.  The approximate locations of floors are indicated.  These were estimated 

using the pixel separations between the floors visible above the Verizon Building along with the known 

floor separations as the basis for a correction assuming only linear distortion is present in the image. 

A large amount of steel is visible near the base of WTC 7 in the left blow up of Figure 1-57.  The 

distinctive three column arrangement characteristic of panel sections from the towers identifies at least  
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Figure 1-58.  This frame from a video shows a view of the south face of WTC 7 shot from 
roughly the same location as Figure 1-57 earlier than and within a few minutes of 

12:46:39 p.m.  The intensity levels have been adjusted. 

some of this debris as having come from WTC 1.  The arrow indicates a straight edge that may be a 

collapsed section of the Promenade. 

The damaged area visible on the south face is blown up further on the right side of Figure 1-57.  The line 

for the southwest corner of WTC 7 and floor locations are included.  The arrow indicates a distinct 

damage feature in the granite.  Sighting along the tops of the windows immediately above the arrow 

indicated that these windows were on the 14th floor.  An analysis similar to that for generating the grid 

shown in Figure 1-53 was used to estimate the locations of columns visible in Figure 1-57.  Four lines for 

the approximate perspective correction were formed from the west edge, the east edge (barely visible in 

the image), and lines drawn along two sets of the tops of windows visible in the image.  The resulting 

perspective transform clearly had additional distortion, but comparison with the perspective transforms 

for Figure 1-53 indicated the damage was located near column 22 or column 23.  Strong support for these 

assignments is available by comparison with Figure 1-53.  A distinctive feature with a similar appearance 

to that marked by the arrow in Figure 1-57 is visible just to the right of column 22 and lying just above 

the grid line for the 14th floor.  Figure 1-57 shows that the façade damage extended up to at least the 15th 

floor.  In the images of the area shown earlier the 14th and 15th floors had been hidden by smoke. 

Another partial view of the damage on the south face is shown in Figure 1-58.  This image is a frame 

from a video shot earlier than and within a few minutes of the photograph shown in Figure 1-56.  Based 

on relative locations to the front of the Verizon Building for the light pole and street sign visible in Figure 

1-56 and Figure 1-58, the video was taken from a nearby, but slightly closer to WTC 7, location than the 

photograph.  Since the video and photographs were taken from nearly the same locations, parallax effects 

are small at the south face of WTC 7.  The video frame was scaled and rotated so that it could be 

accurately overlaid on the photograph shown in Figure 1-56. 
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Figure 1-59.  A blow up of the damaged area visible on the south face of WTC 7 in Figure 
1-58 is shown.  The arrow is positioned at roughly the same location as that shown in the 

right-hand image in Figure 1-57. 

The smoke that obscured much of damaged area had cleared somewhat, and a larger area of the damage 

on the south face was visible than in earlier images.  The damaged area is shown blown up in Figure 1-59.  

Based on the overlay of the image on the photograph, an arrow has been placed on the blow up indicating 

the location marked in the image on the right-hand side of Figure 1-57.  Comparison with Figure 1-57 

indicates that the damage visible in Figure 1-59 spans multiple floors downward from the 15th floor and 

is at least two columns wide.  Areas higher up on the face remain hidden by smoke. 
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Figure 1-60.  Damage on the south face of WTC 7 is visible in this photograph shot 
looking down Vesey Street between the Verizon Building (left) and WTC 6 (right).  The 

image was taken shortly after 1:30 p.m.  The intensity levels have been adjusted. 

Figure 1-60 shows another view of the south face of WTC 7 shot looking down Vesey Street from a 

location somewhat closer to WTC 7.  A large number of steel panel sections from WTC 1 are visible 

lying in the street.  At least one of these panel sections struck the south face of the Verizon Building and 

created an opening on the 6th and 7th floors.  One panel section is leaning against this building at ground  
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Figure 1-61.  A portion of Figure 1-60 showing damage on the south face of WTC 7 has 
been blown up.  The contrast of the image has been enhanced. 

level.  Further down the street a number of panel sections are visible lying at the base of the south face of 

WTC 7.  Some of these panel sections can be identified in Figure 1-56 and Figure 1-57, but they are much 

clearer in Figure 1-60.  The debris that may be a portion of collapsed Promenade indicated by an arrow in 

the right-hand image in Figure 1-57 is difficult to identify because it is in shadow. 

The smoke near the base of WTC 7 has momentarily cleared, and it possible to make out a damaged area 

on the lower part of the south face.  An opening in the building spanning several floors is apparent.  This  
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Figure 1-62.  A view of the rubble at the base of the south face of WTC 7 is shown.  The 
original image was cropped, and the intensity levels and contrast were adjusted. 

part of the image has been blown up in Figure 1-61.  A row of several windows with some columns 

visible can be seen near the top of the visible damage.  Closer inspection reveals that there is another row 

of windows immediately below.  A single window is visible just to the right of the curved damage 

section.  Lower down a single rectangular opening is present to the left of the opening in the face.  This 

opening is much taller than the windows visible above.  Its shape indicates that it is one of the vents that 

spanned the 5th and 6th floors (see Figure 1-24).  This means that the damage visible in the image spans 

the 5th to 8th floors. 

There is insufficient information in the image to identify the exact horizontal location of the damage on 

the face.  However, it is likely that the damage area is a downward extension of the opening visible in 

Figure 1-51 and Figure 1-53 to the immediate left of column 20.  If this is correct, the opening in this area 

extends from at least the 5th floor to the 15th floor. 

Another view of the debris piled up at the base of WTC 7 is shown in Figure 1-62.  The large number of 

steel panel sections from WTC 1 is evident.  A small fire is burning in the pile.  The Promenade is not 

visible, but the straight piece of debris identified in Figure 1-57 can be seen.  It is still unclear whether 

this is a section of collapsed Promenade or not, but there is no visual indication that the Promenade was 

still standing at this location.  The large amount of debris in Vesey Street is consistent with the large areas 

of WTC 1 panel sections that were described earlier as falling towards WTC 7. 

Another frame from a video clip showing the south face of WTC 7 taken looking up Vesey Street is 

shown in Figure 1-63.  Visible floors along the west edge of the face are indicated.  The cavity near the 

center of the south face is partially visible, but this image is noteworthy because the smoke is clear 

enough to confirm that the spandrels and columns are intact over a large area to the east of the hole.  By  
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Figure 1-63.  A frame taken from a video clip shot shortly after 12:30 p.m. shows the 
south face of WTC 7 framed by the Verizon Building and WTC 6.  The intensity levels 

have been adjusted and floor numbers have been added. 

Figure 1-64.  This photograph of the WTC site was shot around 12:35 p.m. from a 
helicopter.  WTC 7 is indicated.  The red lines identify the west and east edges of the 

building. 

using lines running along the top of the windows to extrapolate to the west edge, it was possible to 

identify this area as extending from the 11th floor to the 15th floor. 
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Figure 1-65.  A portion of Figure 1-64 showing the south face has been enlarged and 
enhanced by adjusting the intensity levels.  The red lines indicate the west and east 

edges.  Floor numbers have been added. 

Figure 1-64 shows a long-distance photograph shot from a helicopter just after 12:30 p.m. in which the 

south face of WTC 7 is partially visible.  Red lines have been added indicating the west and east edges of 

the face.  The west edge was easily identified, but, due to the presence of smoke, the east edge line had to 

be drawn by starting at the upper corner, which is just visible, and assuming an angle chosen to be 

consistent with west edge. 

A blow up from Figure 1-64 of the lower portion of WTC 7 is reproduced in Figure 1-65.  Floor numbers 

have been added along the southern edge of the west face.  Details are difficult to make out due to the 

distance of the photograph, but it is possible to see parts of the south face that were damaged during the 

collapse of WTC 1.  A dark area extending up to the 14th or 15th floor can be seen near the center of the 

face.  This location suggests this is the damage identified earlier near column 22 based on Figure 1-56 to 

Figure 1-59.  This damage appears to extend downward to about the 9th floor.  As observed earlier, intact 

spandrels are visible to the right of this opening. 

A second damaged area is apparent just to the left and below that described above.  This opening seems to 

extend down to about the 5th floor where it becomes hidden by smoke.  The location of this damage is 

consistent with that identified earlier in Figure 1-51, Figure 1-53, Figure 1-60, and Figure 1-61 as being to 

the immediate left of column 20.  There appear to be two spandrels located just above this opening near 

the 8th and 9th floors.  Closer inspection suggests these spandrels have been partially dislodged since they 

do not line up well with the spandrels visible to right. 
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Figure 1-66.  This photograph showing the southwest corner of WTC 7 was shot in the 
early afternoon.  The buildings visible on the left and right are World Financial Center 2 

and World Financial Center 3, respectively.  The structure in the foreground is the Winter 
Garden.  The base of WTC 7 is also hidden by WTC 6.  Numbers and arrows indicate WTC 

7 floors. 

There appear to be one or more panel sections lying up against the south face of WTC 7.  These seem to 

be raised off the ground somewhat, but appear to be too low to be on top of the Promenade.  It is possible 

that the Promenade had partially collapsed in this area.  There appear to be two openings in the face 

immediately above the panel sections.  It is not possible to confirm whether the smaller opening on the 

right resulted from structural damage area since this area was primarily glass enclosed (see Figure 1-24), 

and the glass may simply have been broken out.  On the other hand, the opening on the left seems to 

extend well above the 4th floor, suggesting that some structural damage is present in this area.  The 

granite at this height on the southwest corner appears to have been disrupted, which agrees with damage 

visible on this corner in Figure 1-51 and Figure 1-53. 

There is a dark area in Figure 1-65 extending from the 8th floor to the 13th floor where it is difficult to 

make out the southwest corner of WTC 7.  As shown below, a notch was cut out of the corner at this 

location by the falling steel from WTC 1.  A steel panel section that seems to have embedded itself in 

Washington Street is visible standing close to the corner of WTC 7. 

A photograph (reproduced in Figure 1-66) shot from Jersey City on the opposite side of the Hudson River 

shows portions of the southwest corner and adjacent faces of WTC 7 flanked by World Financial Center 3 

on the left and by World Financial Center 2 on the right.  The Winter Garden lies at the base of WTC 7.  

Even though not clear in Figure 1-66, the roofline of WTC 6 is visible just above the Winter Garden and a 
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small corner of the Verizon Building is also visible just to the right of World Financial Center 3.  

Numbers added to the photograph indicate floors on WTC 7. 

Figure 1-67 shows a blow up of the region of the lower floors of WTC 7 from Figure 1-66.  The intensity 

levels have been adjusted to emphasize the appearance of the west and south faces.  Floor locations were 

identified based on features visible in the image.  In the bottom portion of the figure the blow up is 

repeated with labels added identifying certain features. 

Even thought this image was taken from a great distance it reveals considerable detail about the condition 

of the building at the southwest corner.  Consider the feature marked ―Debris‖ in the lower image.  It 

appears to be an object on the spandrel below the 12th floor windows.  A similar feature is visible on the 

12th floor spandrel just to the left of column 20 in Figure 1-53.  Four equally spaced sets of columns are 

easily identified to the immediate right of the debris in Figure 1-67.  If the furthest right is identified as 

column 20, there should be space for column 16 to column 19 between this column and the west edge of 

the face.  These columns are visible at several locations on higher floors in Figure 1-66.  By simply 

drawing lines along the corner of the building and along the visible columns, it was possible to confirm 

that the spacing visible between building edge and the first column the right of the debris was consistent 

with its assignment as column 20. 

In Figure 1-53 the area to the immediate right of column 20 on the 11th and 12th floors appears dark as if 

it is an opening, while the higher floors are hidden by smoke.  However, it is clear from Figure 1-67 that 

the columns between column 20 and column 23 were intact on the 11th through 14th floors along with the 

outside beams and perhaps the granite cladding on the 12th through 14th floors.  In Figure 1-53 the 

granite panels appear to be damaged below the 13th floor near column 23. 

In Figure 1-67 the area between the corner column 15 and column 20 appears to be open over the 11th 

floor to the 15th floor.  Closer inspection reveals what appear to be two columns (marked with arrows in 

the bottom image) in the opening.  They are located near the positions expected for columns 16 and 19.  

Since these columns are not parallel to the building edge or columns 20 to 23, they must have been 

partially dislodged, with the top of the visible section of column 19 bent inward toward the west and the 

bottom of column 16 bent in the same direction.  In Figure 1-53 there is a straight edge visible near the 

expected location for column 19 on floors 9 and 10 that appears to have been pushed towards column 20.  

This is the appearance expected if columns 19 had been partially dislodged higher up and rotated inwards 

toward the west as suggested by Figure 1-67.  There are no signs of column 17 or 18 in Figure 1-67. 

There are indications of damage on the southwest corner of WTC 7 in Figure 1-67.  Starting on the 17th 

floor, the granite appears to have been removed at the corner and the corner column exposed (compare the 

widths of the areas between the southern most window on the west face and the corner on higher floors).  

There are indications that the corner column was damaged near the 16th floor.  The corner column still 

seems to be visible on the 14th and 15th floors, but it is difficult to identify it on the 13th floor.  The 

damage to the corner on the 12th floor is difficult to identify.  A vertical object is present at the expected 

location of the column, which is much thinner than those seen higher up, while there is a second object 

just to the left that is clearly displaced from the corner. 

Further to the north on the west face, columns 14 and 14A (see Figure 1-30) can be seen through broken 

windows on the 14th through 21st floors.  These columns are not immediately apparent on the 12th and 

13th floors, but they may be hidden by smoke. 

Figure 1-68 shows a photograph of WTC 7 shot from a helicopter between 2:15 p.m. and 2:45 p.m.  There 

appears to be a damaged area lower down at the southwest corner of the building.  This area has been  



Confidential and Predecisonal Document Title of Appendix 

 

Figure 1-67.  The lower part of the southwest corner of WTC 7 visible in Figure 1-66 is 
shown blown up (top) and with added information (bottom).  The intensity levels have 

been adjusted. 
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Figure 1-68.  This photograph showing the north and west faces of WTC 7 was shot from 
a helicopter between 2:15 p.m. and 2:45 p.m. 

enlarged in Figure 1-69, and arrows and numbers have been added that identify the floors corresponding 

to given rows of windows.  There is heavy damage on this corner starting at the 17th floor and extending 

downward to at least the 8th floor.  On the 17th floor the corner of the building appears to be missing.  At 

a minimum the granite cladding and its supports have been removed.  A photograph taken at 12:48 p.m. 

from West Street showing the same area of WTC 7 is reproduced on the left side of Figure 1-70.  The 

corner of WTC 7 is blown up further on the right side.  In this image it is clear that the corner granite has 

been removed, and it appears that the steel corner column 15 (see Figure 1-24 and Figure 1-30) has been 

exposed but is still in place.  This column was located just behind the corner.  The dull color of the steel 

indicates that its fireproofing had been stripped away. 

The opening visible in Figure 1-69 appears very much like the wedge shape created in a tree by an axe.  

Its cross sectional area expands downward until it abruptly stops around the 9th floor.  The spandrel at the 

base of the windows on the 16th floor has been pushed inward and corner column 15 is not apparent 

along the line running down along the corner.  In Figure 1-67 and Figure 1-70 it appears that the steel 

column was still present on the 16th floor.  A second aerial photograph reproduced in Figure 1-71 

provides a partial view of the damaged area from a somewhat closer location and from a less oblique 

angle than that shown in Figure 1-68 and Figure 1-69.  The view of the damaged area from this 

photograph is enlarged in Figure 1-72 with floor numbers indicated.  In this image the end of the 

horizontal member at the base of the 17th floor windows can be seen clearly, and there is no indication 

that column 15 is attached to it.  Clearly, there is a contradiction between the appearances of the damaged 

area in Figure 1-67 and Figure 1-70 and the aerial views. 

There are a number of possible reasons for this contradiction.  It is possible that the column was hidden 

by smoke in the aerial views even though the visible distribution of smoke does not seem to support this 

hypothesis.  Another possibility is that the column was in place in the aerial views but had been bent in 

such a way that it was hidden behind the spandrels.  There is little indication of such column distortion in 

Figure 1-67 or Figure 1-70.  A third possibility is that column 15 was cut off at the 17th floor, and that the 

column visible in Figure 1-70 is actually the second column over, i.e., column 16, on the south face.   
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Figure 1-69.  This enlargement of an area from the photograph in Figure 1-68 shows part 
of the west face of WTC 7.  The image intensity has been adjusted and arrows and floor 

numbers have been added for the corresponding rows of windows. 

The argument against this is that the location for this column would have been expected to be further to 

the right in Figure 1-66 and Figure 1-70.   A fourth possibility is that column 15 was in place when Figure 

1-67 and Figure 1-70 were taken, but had broken away by the time the aerial shots were taken after 2:30 

p.m.  Figure 1-70 was shot at 12:48 p.m.  The time when Figure 1-67 was shot is not known, but it was 

likely after 1:00 p.m.  NIST has no additional evidence beyond the aerial photographs that a portion of 

column 15 broke away after 12:48 p.m. but prior to 2:45 p.m.  Based on the available evidence, it has not 

been possible to resolve the contradiction between the ground shots of the corner and the aerial views. 

The apparent discrepancies between the ground shots and aerial views with regard to the southwest corner 

damage extend at least as far down as the 13th floor.  In Figure 1-69 it is clear that damage to the corner 

of the 14th floor extends further along the west wall than higher up.  The window frame for window 13B  
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Figure 1-70.  The photograph on the left showing the southwest corner of WTC 7 was 
shot from West Street at 12:47:40 p.m.  The intensity levels have been adjusted, and floor 

labels have been added.  The area of the corner is blown up on the right. 

Figure 1-71.  This photograph showing the north and west faces of WTC 7 was shot from 
a helicopter between 2:30 p.m. and 3:00 p.m. 
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Figure 1-72.  This enlargement of an area from the photograph in Figure 1-71 shows part 
of the west face of WTC 7.  Arrows and floor numbers have been added for the 

corresponding rows of windows. 

(see Figure 1-30 for nomenclature) was partially dislodged.  It is clear in Figure 1-72 that the corner at 

this floor had been pushed inward and that there was considerable façade damage.  The aerial views in 

Figure 1-69 and Figure 1-72 suggest that there was substantial damage between column 14 and the south 

edge on the 13th floor.  There is no sign of corner column 15 in these images, while this column appears 

to be present in ground shots shown in Figure 1-67 and Figure 1-70. 

In the ground shot of the southwest corner shown in Figure 1-70 the southwest corner column seems to 

disappear near the 12th floor, while the corner is not visible below this floor in Figure 1-67.  In Figure 

1-69 the corner column certainly appears to be absent from the 12th floor down to the 9th floor.  Closer 

inspection of this image provides strong evidence that this is the case.  The southwest corner area of WTC 

7 from Figure 1-68 is blown up further in Figure 1-73, and circles and arrows have been added indicating 

features discussed in the following paragraphs. 
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Figure 1-73.  This enlargement of an area from the photograph in Figure 1-68 shows the 
damaged southwest corner of WTC 7.  The image intensity has been adjusted and arrows 
and floor numbers have been added for the corresponding rows of windows.  The circles 

and arrow indicate features discussed in the text. 

The circles and arrow in Figure 1-73 indicate features that appear to be the tops of columns that have been 

cut off.  The circled feature the furthest from the corner rises some distance above a horizontal structure at 

the base of the 9th floor.  Though barely resolved, it is possible to make out the flanges on the top and 

bottom of the wide flange spandrel steel beams that joined the columns on this floor.  In order to expose 

these beams it was necessary that the granite panels and their supporting rectangular trusses (see the 

curtain wall description in Section 1.3.2) were removed.  By comparing the width of the horizontal 

structure on the 9th floor with that on the floor immediately below, it is clear that its width was much 

reduced.  This is because the width of the exposed column was roughly 36 in while the granite spandrels 

and their supporting trusses spanned 6 ft 2 in. 

The second circle in Figure 1-73 encloses the end of a column somewhat closer to the corner that appears 

to have been dislodged from the steel spandrel and pushed outward.  The arrow in the image points to a 

third object near the corner that also appears to be a column that has been cut off.  In this case, the column 

is located close to the corner, suggesting that it is corner column 15.  If correct, the spacings indicate that 

the two circled locations are column 14 and 14A.  It is important to determine whether it is reasonable to 

observed three severed columns at this location.  The design drawings indicate that two story steel column 

sections were connected with bolted plates at the odd floors.  The connections were located 3 ft 6 in above 

the floor.  Failures frequently occur at bolted connections, so the locations of the ends for the three 

severed columns visible in the image are consistent with their expected locations. 
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Figure 1-74.  This black and white photograph was shot from the corner of Vesey Street 
and West Broadway looking west down Vesey Street.  The time of the photograph is 
unknown, but it was taken prior to the time when flames appeared on the east face of 

WTC 7 around 2:00 p.m. 

The spandrel at the base of the 9th visible in Figure 1-73 appears to turn 90° near the corner (see arrow) 

and continue to the east for a short distance before abruptly terminating.  This suggests that the spandrel 

beam on the 9th floor on the south face was cut by the falling WTC 1 steel near the southwest corner.  

Strong visual evidence supporting this conclusion is available in Figure 1-51 (blown up in Figure 1-53), 

Figure 1-54, and Figure 1-71.  In each of these images a short section of spandrel is visible at the 

southwest corner of the 9th floor that appears to extend as far as the expected location for column 16, 

before abruptly disappearing.  The combined observations on the south and west faces confirm that major 

structural damaged was present in a band starting at column 14 on the west face and extending as least as 

far as column 19 on the south face. 

There is considerable damage to the façade on the 8th floor.  The misalignment of column 14A certainly 

extends to this level.  There seems to have been some damage to the corner of the building as low down 

as the 6th and 7th floors.  For some reason the window at the far end of the 6th floor, which contained 

vents, stands out.  It is likely that the vents were broken out. 

Views of the lower floors on south face of WTC 7 shot from the east side of the building are very limited.  

However, some photographers and videographers did manage to reach the corner of Vesey and West 

Broadway.  Figure 1-74 reproduces a black and white photograph that was shot from the intersection of 

Vesey Street and West Broadway looking west down Vesey Street.  The entire length of the Pedestrian 

Bridge is visible, and it is clear that it was not collapsed by debris from the towers.  Another view of the 

bridge following the collapse of WTC 1 was shown in Figure 1-23.  While the bridge was covered with 

debris, the only substantial damage to its cover was on the southern side near the WTC passageway 

between WTC 5 and WTC 6. 



Appendix B  Confidential and Predecisional Document, 6/27/2008 

The Promenade is visible behind the Pedestrian Bridge.  There is a large pile of steel formed by several 

panel sections from WTC 1 located between the Pedestrian Bridge and the Promenade near the base of 

WTC 6 on the south side of the street.  There appears to be either a part of or a single panel section 

located near the center of the street.  There is also a single piece of large debris visible near the base of the 

Pedestrian Bridge that seems to be leaning against the south face.  It is not clear if this is structural steel 

from the towers.  These are the only indications of large steel pieces evident between the Promenade and 

the corner of West Broadway and Vesey Street.  Apparently, the large pieces of steel observed on Vesey 

Street from the west are beyond the view of this photograph. 

The section of the photograph in Figure 1-74 showing the south face of WTC 7 has been blown up and 

enhanced in Figure 1-75.  The debris deposited near the south face of WTC 7 is nearly one story high.  

Many columns can be discerned on the south face looking under the Pedestrian Bridge.  The spacing and 

size of these columns indicate that these were part of the nonstructural system used to support glass and 

doors in the four story lobby (see Figure 1-20, Figure 1-40, and Figure 1-41).  The glass was apparently 

broken out between the columns based on the depth visible.  It is also possible to discern some of the 

horizontal supports for the glass façade.  Even though it is not possible to identify individual columns 

over the entire distance between the Pedestrian Bride and the Promenade, there are no indications of large 

openings on the 1st and 2nd floors in this area. 

At least 15 similar columns are visible at the level of and above the Pedestrian Bridge. A wide band is 

visible running horizontally across the face above the bridge.  Based on the façade drawing for the south 

face in Figure 1-24 and the photograph in Figure 1-20, this band is the granite spandrel that separated the 

glass enclosed lobby from the louvers located on the 5th and 6th floors.  As evident from the drawing and 

photograph, these louvers were supported by non structural columns that lined up with those in the lobby 

area.  Columns are visible on either side of the Pedestrian Bride below the granite spandrel indicating that 

the lobby glass support system was intact on the 3rd and 4th floors at these locations. 

The area visible above the granite spandrel in Figure 1-75 starts just to the left of the Pedestrian Bridge 

and extends towards the west at least as far as the fifteenth support column from the east edge.  As can be 

seen in Figure 1-24, these columns nearly span the distance from the east edge of the face to the 

Promenade.  Structural steel columns 23 to 28 were located on this section of the face (see Figure 1-24).  

Since these columns were located behind the glass and louver support systems, these observations 

indicate that there was likely no structural damage to these columns on the 1st through 6th floors. 

A second view of Vesey Street and the Promenade taken from a short video clip is shown in Figure 1-76.  

The dark area at the top of the image is the bottom of the Pedestrian Bridge.  In the unaltered top view 

large amounts of smoke are visible on the far side of the Promenade.  In the bottom view the intensity 

levels have been adjusted to emphasize the darker areas in the image. 

Many of the details visible in Figure 1-74 can be discerned in Figure 1-76.  A number of steel panel 

sections are visible on the left side of the street between the Pedestrian Bridge and the Promenade.  It is 

also possible to see that several panel sections landed on or near the south end of the Promenade, and this 

end may be partially collapsed.  The portion of a panel section near the center of the street is visible, but 

is not as easily identified as in Figure 1-74.  A part of the large piece of debris observed earlier leaning up 

against the south face of WTC 7 is visible at the far right of the image.  The size and shape of the object 

suggest that it was a steel column or beam. 

Details concerning the condition of the Promenade are somewhat clearer in Figure 1-76.  It can be seen 

that the main portion of the structure, with the possible exception of the far south end, was not collapsed  
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Figure 1-75.  The portion of the photograph in Figure 1-74 showing the south face of WTC 
7 has been blown up and enhanced by adjusting the intensity levels. 

by the steel from WTC 1.  The support columns (see Figure 1-75 for a clearer view of the north edge) and 

horizontal base structure are intact.  On the other hand, the raised side structures have suffered 

considerable damage.  One of the sections on the east side has been totally removed, and several have had  
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Figure 1-76.  This frame from a video was taken from the corner of Vesey Street and West 
Broadway in the early afternoon.  The top view shows the frame as captured, and the 

bottom frame shows the image with intensities adjusted to emphasize the darker areas. 

their coverings knocked off to reveal the underlying support structure.  Debris and what appears to be a 

portion of the far west wall are visible through the opening in the east side wall. 

The south face of WTC 7 is not visible in this image.  It was just outside of the image to the right.  

Nonetheless, a pile of debris several stories high is visible rising above the Promenade at the right hand 

edge of Figure 1-76.  There is insufficient detail to identify what type of debris is present.  A portion may 

be the large sculpture that was located near this area (see Figure 1-20), but it was not large enough to 

explain the size of the debris pile.  It is likely that the debris consists of a mixture of steel panel sections 

from WTC 1 and debris from the damaged south face of WTC 7.  Recall that there was evidence of debris 

in this area from ground and aerial shots taken from the west. 



Confidential and Predecisonal Document Title of Appendix 

Figure 1-77.  Observed damage for the lower 19 floors on the south face of WTC 7 
following the collapse of WTC 1 is shown.  Damage is color coded as follows:  green (■)-- 

no visible damage, yellow (■) – window glass broken out, orange (■) – granite and 
underlying truss damage, red (■) – damage to structural steel, and blue - (■) – not visible. 

The available visual evidence concerning damage inflicted on the lower floors of the south face of WTC 7 

due to the collapses of WTC 2 and WTC 1 has been reviewed.  While the evidence is fragmentary and at 

times contradictory, it seems clear that portions of the western side of the south face were struck by 

substantial sections of steel from WTC 1 and that damage was done to the structural framework of the 

building.  The observations have been summarized to the degree possible in the color-coded damage map 

for the face shown in Figure 1-77.  This map is based on Figure 1-24 and shows the lower 19 floors. 

Imagery reveals that portions of the south face above the 19th floor were also struck by debris and 

damaged.  These floors were generally hidden by smoke, but limited views were occasionally available.  

The observations will be discussed starting at the roof and working downward.  Figure 1-13 shows the 

roof of WTC 7 prior to the collapse of WTC 1.  Figure 1-14 is a view from a different angle taken well 

after the collapse of WTC 1.  Close inspection reveals some damage to the parapet on the south side of 

the roof and indications of debris on the roof.  A portion of the same photograph is reproduced in Figure 

1-78.  The intensities in the rectangular area have been adjusted to enhance the view of the damage.  

Arrows indicate two damaged areas.  The lower arrow points to damage on the parapet.  There appears to 

be an object projecting from the roof just in from this location.  The second arrow points to an area where 

the south wall connecting the east and west penthouses was damaged. 

Another view of these two damaged areas taken from helicopter is shown in Figure 1-79.  The area shown 

was cropped from a photograph.  There appears to be a slit cut in the roof with projecting debris in the  
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Figure 1-78.  This cropped photograph taken from a helicopter shows the roof of WTC 7 
from the northwest.  A damaged area on the south side has been enhanced by adjusting 

the intensity levels.  Arrows indicate two areas of damage discussed in the text. 

Figure 1-79.  This cropped photograph taken from a helicopter shows the roof of WTC 7 
shows the roof of WTC 7 from just north of due west.  The intensity levels have been 

adjusted. 
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Figure 1-80.  This cropped photograph shows the upper portion of WTC 7 as viewed from 
the southwest.  It was shot around 12:30 p.m. from a helicopter. 

space between the south face parapet and the west penthouse.  The damage on the south wall connecting 

the two penthouses seems to consist of displaced wall section.  There appears to be at least one column in 

the vicinity.  The damage visible indicates that the substantial pieces of debris (mostly likely steel) struck 

the roof of WTC 7 on the south side. 

Another view of the upper portion of WTC 7 taken from the southwest is shown Figure 1-80.  This is 

roughly the same view as shown in Figure 1-13.  The two damaged areas on the roof are visible.  The 

debris projecting from the roof seems to consist of at least two separate columns.  This suggests that it 

was a part of a panel section from WTC 1.  Comparison of the two photographs indicates that a 

substantial fraction of the wall near the east penthouse was dislodged. 

A large opening in the sloped curtain wall running between the 46th and 47th floors is apparent in Figure 

1-80 immediately below the damaged area on the roof with the projecting debris.  Less damaged areas are 

also visible on either side of this opening.  The damaged area has been enlarged in Figure 1-81.  A 

number of white rectangles are visible running along the upper edge of the face.  This is in the area of the 

4 ft high parapet where sloped ¼ in thick glass had been placed in 3 in wide sloped frames to create the 

effect of a top row of windows in front of the parapet as seen in Figure 1-13.  These windows extended 

about 7.5 ft below the roofline.  Above the roofline the area between the sloped glass and the parapet was 

open while the glass was backed by thermal insulation mounted on a sloped supporting structure.   The 

different appearances of the area between Figure 1-13 and Figure 1-81 suggests that the glass has been 

broken out.  Further down the windows were  

The presence of the white rectangles allowed the exact locations and sizes of the damages areas to be 

determined since their positions corresponded to window locations and could be easily counted.  The 

large opening began at the 12th window opening from the west and extended to the east for roughly 8 

windows.  Based on Figure 1-24, the largest opening falls between column 19 and column 21.  While it is 

clear that the curtain wall has been removed, it is not possible to discern whether or not structural damage 
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Figure 1-81.  The area of damage on the roof and south sides of the 46th and 47th floors 
of WTC 7 in Figure 1-80 has been enlarged. 

occurred.  It does appear that the concrete base at the base of 46th floor between column 20 and column 

21 was cut through. 

Smaller openings in the curtain wall are evident at the 5th and 6th window from the west and over a width 

of six windows just to the east of the largest opening. 

Another view of the damage near the top of the south face of WTC 7 is shown in Figure 1-82.  The debris 

projecting from the roof and the damage to the south wall connecting the two penthouses can be 

discerned.  The large opening identified earlier on the on the 46th and 47th floors can be seen clearly 

along with columns and beams inside the hole.  In this image it is clear that the opening extends at least as 

far down as the top of the 44th floor.  The face below this point is obscured by smoke.  Exterior steel 

column 20 and the steel beams between this column and columns 19 and 21 are not visible on the 45th 

floor.  On this basis it is concluded that structural damage was present between columns 19 and 21 on the 

44th through 47th floors.  The extent of the damage indicates this area was struck by heavy steel from 

WTC 1. 

The space between the western edge of the face and column 19 is visible for the 43rd to 47th floors.  

Some façade damage is visible on the corner (see discussion below) while elsewhere the façade seems to 

be intact, but most of the window glass appears to have been broken out over this area.  A portion of the 

upper part of the face is visible to the immediate right of the large damaged area.  The ¼ in thick glass 

appears to have been broken out at numerous locations along the top row of windows including the 11 

openings to the immediate east of column 21.  The bottom three rows of windows in the inclined area 

seem to be less damaged than those on the top row.  This is likely due to the fact that the glass in these 

frames was 1 and 5/16 in thick. 

A photograph showing the appearance of the upper west side of the south face of WTC 7 is reproduced in 

Figure 1-83.  This photograph was taken around 4:45 p.m.  The façade damage on the southwest corner 

can be clearly seen on the 41st to 47th floors.  The façade damage is particularly heavy on the 42nd to  
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Figure 1-82.  This view of the south face of WTC 7 is a frame taken from a video shot from 
a helicopter located to the southwest of the WTC site.  The intensity levels have been 

adjusted.  The time is unknown, but is likely after 12:00 p.m. 

44th floors.  It appears that an object may have entered window 15A on the 42nd floor.  The end of the 

truss that held the corner granite spandrel on the western edger of the face is visible on this floor.  In this 

photograph it is possible to discern the area between columns 15 and 18 from the 34th floor up to the top 

of the building.  While the façade appears to be intact at locations away from the southwest corner, the 

four columns are visible on most floors, indicating the window glass was broken out at most of these 

locations. 

A distant view of WTC 7 captured from a video shot from helicopter is shown in Figure 1-84.  The 

building in front is World Financial Center 3.  Much of the visible south face is smoke free, and some 

details can be seen.  In particular, it is possible to see the upper east side of the face down to the 43rd 

floor.  While the alternating granite spandrels and windows can be identified, the columns are not 

apparent.  This suggests that this portion of the face was undamaged. 

A large area of the face is also visible on the west side of the face as low down as the 26th floor.  As 

mentioned with regard to Figure 1-83, it is possible to identity the alternating granite spandrels and 

windows over much of the area, but the visible columns indicate that most of the windows in this area 

were broken out.  In Figure 1-84 the smoke is clearer slightly further to the east, and it is possible to see a 

section of the face running from the 35th floor to the 40th floor to the east of where column 19 should 

have been located.  It appears that the spandrels on these floors abruptly stop at this point, and column 19 

is not visible on these floors.  There is a dark band between the locations where the spandrels appear to 

end and World Finance Center 1.  It is not clear whether this vertical dark band is due to the presence of 

smoke or is a feature on the face of the building.  As discussed further below, additional images suggest 

that the band is actually a feature on the building. 

Figure 1-85 shows another view of the south face taken from a video shot from a helicopter located to the 

southwest of WTC 7.  Heavy smoke covers part of the face, but portions of the face are visible elsewhere.   
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Figure 1-83.  This cropped photograph showing the west side of the south face of WTC 7 
was taken between 4:30 p.m. and 5:00 p.m. from near the corner of West Street and 

Liberty Street.  The intensities have been adjusted and labels indicating floors have been 
added. 

The vertical dark band between columns 19 and 20 is visible between the 34th floor and 37th floor.  

While column 21 is visible on each of these floors to the immediate right of the dark band, there are only 

suggestions that columns 19 and 20 remain in place.  The alternating granite spandrels and windows are 

visible further to the east.  Columns are visible through a limited number of windows in this area. 
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Figure 1-84.  This cropped view of the south side of WTC 7 is from a video shot from a 
helicopter located southwest.  The intensity levels and contrast were adjusted.  The exact 

time is unknown, but was likely between 12:00 p.m. and 2:00 p.m. 

Figure 1-85.  This cropped view of the south face of WTC 7 is a frame taken from a video 
shot from a helicopter hovering to the southwest of the WTC site.  The intensity levels 

have been adjusted.  The time is around 1:00 p.m. 
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Figure 1-86.  This cropped photograph showing the south face of WTC 7 was shot from 
West Street.  The intensity levels and contrast have been adjusted, and floor numbers 

have been added.  The time is unknown, but was in the mid to late afternoon. 

The cropped photograph shown in Figure 1-86 provides a better view of the dark vertical band on the 

south face of WTC 7.  It was taken from West Street at a location north of Liberty Street.  The distinct 

vertical dark band extends from the 32nd floor to the 40th floor.  Most of the columns between the band 

and southwest corner are easily distinguished and confirm the band lies between columns 19 and 20.  It 

appears that both of these columns are in place on some of these floors, particularly so for column 19 on 

the 33rd and 34th floors.  At other locations it is difficult to identify these columns on either side of the 

dark band.  There is no visible indication that the spandrels were in place between columns 19 and 20 

even though spandrels on either side are very distinct.  Even though there appears to be damage to the 

spandrel between column 20 and 21 on the 34th floor, in general the granite seems to be in place to the 

east of the dark band. 

Another aerial view of the south face is shown in Figure 1-87.  The vertical dark band is visible extending 

down to at least the 24th floor.  A framework is visible to the immediate left on the 23rd to 26th floors 

between columns 18 and 19.  The openings in the grid are much larger than window opening on floors 

with intact façade, and the columns widths and spandrel heights are smaller.  This indicates that the steel 

in this area has been exposed by removing the granite spandrels and their backing trusses. 

The images discussed above and additional images not reproduced here were used to prepare a damage 

map for the south face of WTC 7.  The lower portion of the map was shown in Figure 1-77.  With one 

exception, the same color key has been used.  While it appears as if the vertical dark band between 

columns 19 and 20 is an opening in the building and the location falls immediately below the opening at 

the top of the building (see Figure 1-80 to Figure 1-82), images with sufficient detail to confirm this have 

not been identified.  It is also unclear if columns 19 and 20 have been damaged or removed.  For this 

reason, the region of the vertical dark band is indicated on the damage map in gray. 

While the condition of a large fraction of the south face has been characterized in Figure 1-88, large areas 

of blue are still present.  Generally, these areas were hidden by smoke.  A large fraction of this area is on 

the east side of the face.  There is no visual evidence suggesting that significant structural or façade  
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Figure 1-87.  This cropped view of the south face of WTC 7 is a frame taken from a video 
shot from a helicopter hovering to the southwest of the WTC site.  The intensity levels 

have been adjusted.  The time is around 1:00 p.m. 

damage occurred at these locations.  It is unfortunate that it was not possible to observe the area between 

columns 19 and 20 on the 42nd and 43rd floors.  This might have provided a better understanding of the 

connection between the vertical dark band and the damage seen on higher floors.  Significant damage was 

identified on the west side of the south face, particularly to the west of column 21.  It is possible that 

additional significant damage was hidden in the unobserved areas on this side of the face. 

Not surprisingly, the major damage to WTC 7 as a result of the collapse of WTC 1 was to the south face, 

which faced the tower.  However, as can be seen in Figure 1-68 to Figure 1-73, Figure 1-83, and Figure 

1-85, some façade damage and window breakage also occurred on the west face.  Figure 1-89 shows the 

upper portion of the west face in a photograph taken from a helicopter.  Floor and column locations are 

indicated.  See Figure 1-30 for column and window nomenclature.  Façade damage is visible on the 

southwest corner on floors 40 to 46, and the glass for window 14A was broken out on the many floors 

where column 14A can be seen.  With the exception of a few broken windows on the 44th and 45th 

floors, the remainder of the façade appears to have been intact on the 34th through 47th floors. 
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Figure 1-88.  Observed damage on the south face of WTC 7 following the collapse of WTC 
1 is shown.  Damage is color coded as follows:  green (■)-- no visible damage, yellow (■) 
– window glass broken out, orange (■) – granite and underlying truss damage, red (■) – 

damage to structural steel, gray (■) – vertical dark band discussed in text, and blue - (■) – 
not visible. 
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Figure 1-89.  This cropped photograph showing the west face of WTC 7 was taken from a 
helicopter around 3:00 p.m.  The intensity levels have been adjusted. 

Another photograph showing the upper part of the west face of WTC 7 is reproduced in Figure 1-90.  

Generally, the damage visible on the 34th to 47th floors is consistent with that seen in Figure 1-89.  One 

exception is window 11 on the 41st floor.  A small portion of the glass appears to be broken out in Figure 

1-90, which is not evident in Figure 1-89.  Most of the granite appears to be intact between the 23rd and 

33rd floors, with only very minor damage evident at the southwest corner at the base of the 26th floor and 

on the 25th floor.  Glass is missing from windows 13A, 13B, 14A, and 15 on the 29th and 30th floors.  As 

discussed below, fires were observed in these areas which may have opening up these windows prior to 

the time when Figure 1-90 was taken.  Elsewhere on these floors glass is missing from isolated windows 

31-5, 28-9, 27-14, 25-13B, 24-14A, 23-12, and 23-13B. 

In a video taken shortly after noon from West Street the glass in windows 13A, 13B, 14, and 14A on the 

30th floor was intact.  This means the windows were opened later by the fire that grew on this floor.  No 

complete early views of these windows on the 29th floor were identified, but an aerial photograph taken 

at 10:41:52 a.m. showed that the glass in window 12 was intact at that time.  The initial condition of the 

windows to the south on this floor could not be determined. 

The area on the west face between the 23rd floor and 11th floor can be seen Figure 1-91, which was 

cropped from the aerial photograph shown in Figure 1-71.  The damaged southwest corner starting at the 

17th floor will be discussed further below.  There is no façade damage apparent on the 19th to 22nd 

floors, but glass or louvers are broken or missing in multiple windows.  On the 22nd floor glass is missing 

from window 3 and from the four windows near the south edge, where a fire had evidently been present 

earlier.  The earliest photograph available in the data base was taken just before 12:30 p.m.  It shows a 

fire in window 22-14A, but that the window glass further to the north was intact on this floor.  The initial 
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Figure 1-90.  This cropped photograph showing the west face of WTC 7 was taken shortly 
after 3:00 p.m. from West Street.  The intensity levels have been adjusted. 

condition for window 22-14A is assigned as unknown.  The following windows were open or damaged:  

21-13A, 21-14, 21-14A, 20-8, 20-14A, 19-8, 19-12, and 19-13B to 19-14A.  There are indications that a 

fire burned in windows 19-14 and 19-14A.  Since the window glass immediately below and to the left 

was broken, it is considered likely that the glass in the two windows closest to the south edge was also 

broken during the collapse of WTC 1.  There appears to be minor façade damage immediately below 

windows 14 and 14A on the 18th floor, which are open.  This damage is visible in Figure 1-70.  Windows 

18-8 and 18-13B were also broken. 

As discussed with regard to the south face, significant damage to the southwest corner of WTC 7 

appeared on the 17th floor and extended downward.  Figure 1-72 shows an enlargement of this area taken 

from Figure 1-71.  There appears to be structural damage on the corner, and some disruption of the façade 
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Figure 1-91.  This image showing the west face of WTC 7 was cropped from Figure 1-71.  
It was shot from a helicopter between 2:30 p.m. and 3:00 p.m.  Column and floor numbers 

have been added. 

extending east at least as far as window 13B.  Window glass in windows 17-7 and 17-13A is missing.  On 

the 16th floor the structural and façade damage appears to extend to column 14, and windows 12 to 13B 

are either broken or missing.  The structural damage on the 15th floor also reaches as far as column 14, 

and windows 15-8, 15-11, 15-12, and 15-13B are broken. 

On the 14th floor the structural damage extended further toward the east, reaching at least column 14, and 

there appears to façade damage to column 13.  Glass in windows 14-2, 14-11, and 14-12 was broken.  The 
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damage at the southwest corner of the 13th floor was similar to that on the 14th floor.  The glass in 

window 13-11 was cracked and broke out in window 13-12.  On the 12th floor the structural damage also 

appears to reach as far as column 14 with façade damage as far as column 13.  Windows 12-10 and 12-12 

were broken out.  On the 11th floor the structural damage at the southwest corner began to extend beyond 

column 14, and the façade damage seemed to extend to column 13.  All of the windows on the 11th floor 

can not be seen clearly in Figure 1-91, but it is clear that the glass in windows 11-9, 11-11, and 11-12 was 

broken out. 

A close-up view of the damage to the southwest corner below the 11th floor is provided by Figure 1-73.  

On floors 8 through 10 this damage extended beyond column 14 with columns 14, 14A, and 15 clearly 

cut off above the 9th floor.  Façade damage reached at least as far as column 13.  The extent of damage on 

the 7th floor is unclear, but it does appear that at a minimum façade damage reached as far as column 13.  

In Figure 1-73 broken glass is visible in windows 10-10 to 10-13, 9-10 to 9-13, 8-12 to 8-13, and 7-12 to 

7-13. 

Figure 1-92 shows a photograph of the lower portion of the WTC 7 west face that was taken from the 

corner of Barclay Street and Washington Street looking south down Washington Street sometime around 

or prior to 12 p.m.  Another photograph taken from roughly the same location was shown earlier in Figure 

1-29.  A great deal of debris is evident on Washington Street.  In particular, a steel panel section can be 

seen embedded in the ground near the southwest corner of WTC 7.  This panel section was also visible in 

the aerial photograph reproduced in Figure 1-65.  There is another panel section lying in the street near 

the Verizon Building.  This panel section may have caused the damage visible on the east side of the 

Verizon Building immediately above.  Additional steel can be seen piled up on Vesey Street beyond the 

buildings.  On September 11th the Verizon Building was undergoing renovation and scaffolding was 

present on the east side.  Some of the supports are still standing, but most of the scaffolding has collapsed, 

contributing to the debris lying in the street. 

The portion of Figure 1-92 showing the west face of WTC 7 is enlarged in Figure 1-93.  The intensity 

levels have been adjusted to enhance the face.  The damage on the southwest corner shows up clearly.  It 

can be seen that the façade damage on the 8th floor extends at least as far as window 13A.  Façade 

damage is also evident on the 6th and 7th floors that extends to at least to column 14.  Window glass or 

louvers are broken or missing for windows 9-6, 9-7, 9-10 to the south edge on the 9th floor, for windows 

8-6, 8-8, and 10 to the south edge on the 8th floor, and for windows 7-5 and 7-9 to the south edge on the 

7th floor.  On the 6th floor most of the windows contained louvers.  All seem to be in place except for 

windows 14 and 14A near the southwest corner.  On the 5th floor there is no indication that any louvers 

were broken out. 

Some minor façade damage is apparent on the southwest corner extending from the 5th floor down to the 

ground.  A section of granite was dislodged above the doorway just to the south of the center of the face.  

See Figure 1-29 for the configuration in this area.  To the left of this doorway it appears that the 

underlying truss that held the granite was partially dislodged.  Some of the screens in the large windows 

near the center of the face on the 3rd and 4th floors were removed, but this is the only evidence of damage 

to this part of the face. 

A damage diagram summarizing the observed damage to the west face of WTC 7 is shown in Figure 

1-94.  This diagram reflects the observations from the south face that the southwest corner of the building 

was struck near the top floors and that a substantial wedge was removed from this corner starting at the 

17th floor and reaching down to the 9th floor.  The extent of broken windows on the lower floors suggests 

that thee was a significant shock associated with the event that removed this wedge. 
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Figure 1-92.  This cropped photograph shows a partial view of the west face of WTC 7 
looking down Washington Street between WTC 7 on the left and the Verizon Building on 

the right.  The time is unknown, but the shadows suggest that it was before noon. 

Not surprisingly, given the visual evidence concerning the distribution of the large sections of falling steel 

from WTC 1, no window breakage, façade damage, or structural damage were observed on the east and 

north faces of WTC 7 following the collapse of WTC 1.  Figure 1-95 shows a view of the lower portion 

of the east face of WTC 7 shot from the corner of West Broadway and Barclay Street looking down West 

Broadway.  Another closer view of the face was shown in Figure 1-26.  Both figures show that there was 

a large amount of small debris (mostly paper) deposited on West Broadway between the Post Office 

Building and WTC 7.  In Figure 1-95 several larger pieces of debris can be seen.  Most of these seem to 

be the aluminum that covered the exterior steel columns of the towers (see NIST NCSTAR 1-5A for a 

description). 

Windows are visible on the south side of the building up to the 20th floor in Figure 1-95.  There is no 

indication of façade damage or, with one exception, broken window glass in the image.  The only broken 

glass is in the center of the window on the 8th floor to the right of column 36.  This open window is also 
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Figure 1-93.  This image shows an enlarged view of the west side of WTC 7 from Figure 
1-92.  The intensity levels have been adjusted and floor numbers have been added. 

visible in Figure 1-26.  It is believed that this window was broken out by people who were trapped on this 

floor when WTC 1 collapsed.  Video clips made available to the Investigation show one of these people 

inside an open window 8-42A on the eastern edge of the north face.  Another of these people was 

interviewed later in the afternoon by a news person and described yelling out of open windows.  

Investigation team members interviewed these people and they described breaking out windows on the 

8th floor. 
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Figure 1-94.  Observed damage on the west face of WTC 7 following the collapse of WTC 
1 is shown.  Damage is color coded as follows:  green (■)-- no visible damage, yellow (■) 
– window glass broken out, orange (■) – granite and underlying truss damage, and red 

(■) – damage to structural steel, and blue - (■) – not visible. 
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Figure 1-95.  This photo showing the east face of WTC 7 was taken from the corner of 
Barclay Street and West Broadway looking down West Broadway.  The exact time is 

unknown, but was likely around 12:00 p.m. 

It should be noted that at the times when Figure 1-26 and Figure 1-95 were taken there was no indication 

of fire or smoke on the east face of WTC 7.  Numerous people can be seen on West Broadway 

immediately below the face. 

Review of various images of the north face of WTC 7 revealed that the face appeared undamaged with the 

exception of two locations on the 8th floor where window glass was broken out prior to the time when 

fire began breaking windows on the face.  A view of the undamaged lower nine floors at the northwest 

corner was shown in Figure 1-92.  As noted above, there was an open window on the northeast corner on 

the 8th floor window 8-42A.  This window is visible in Figure 1-96.  This cropped image is taken from 
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Figure 1-96.  This cropped photograph shows the east side of the lower floors of the 
north face and an oblique view of the east face.  Image intensities were adjusted and 

floor numbers were added. 

the same photograph as Figure 1-17.  A news video showed a trapped person yelling from help from this 

window.  The other open window observed on this side of the building was 8-47B.  This open window is 

visible in Figure 1-34 above the left hand edge of the fire burning on the 7th floor.  It is likely that this 

window was also broken out by people trapped in the building after WTC 1 collapsed. 

Summarizing, it has been shown that WTC 7 suffered structural damage to its southwest quadrant due to 

heavy debris falling from WTC 1 during its collapse.  Most of the damage was on the south face.  It is 

possible that some additional damage occurred since portions of the face were hidden by smoke or by 

nearby buildings.  Damage to the west face was primarily isolated along the southern edge.  The north and 

east faces apparently did not sustain damage that could be detected visually. 

1.6 DEVELOPMENT AND SPREAD OF FIRES IN WTC 7 

Fires were observed on multiple floors of WTC 7 between the times when WTC 1 collapsed at 10:28:22 

a.m. and WTC 7 collapsed at 5:20:52 p.m.  It is important to consider whether the ignition of such a 

number of separate fires was to be expected based on observations of fires in the towers and ignition 

behavior at other locations around the WTC site.  This point will be discussed in the following subsection.  

In Section 1.6.2 observations concerning fire development and spread within WTC 7 will be discussed 
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with an emphasis on the time behavior.  In the final subsection the fires in WTC 7 are characterized in 

terms of a number of fire maps designed to provide concise snapshots of the fires at particular times. 

1.6.1 Ignition of Fires Following Collapse of the World Trade Center Towers 

The time behavior of the fires that developed in the WTC towers was discussed extensively in NIST 

NCSTAR 1-5A.  Particularly relevant to this discussion is the observed fire distributions at the times 

when the towers collapsed.  At the time WTC 2 collapsed at 9:58:59 a.m. a large fire had developed along 

the west side of the south face on the 80th floor.  Flames were pushed out of open windows in this area as 

the collapse began.  Smaller fires were burning at multiple locations on floors ranging from the 79th to 

the 83rd floors on the north face.  At the time of collapse fires on the east face seemed to have died down 

with the exception of a long-burning fire in the northeast corner on the 81st floor.  Fires had not appeared 

on the west face by the time of collapse. 

Subsequent to the collapse of WTC 2 numerous fires were reported to the south and west of the site.  It 

should be kept in mind that there is some ambiguity as to ignition sources since these fires could have 

been ignited by burning materials released when WTC 1 collapsed 29 minutes later.  Large fires grew in 

the ruins of WTC 3 (Marriott Hotel), which was immediately below both WTC 1 and WTC 2 (see Figure 

1-2).  WTC 4 was heavily damaged by debris from WTC 2, and the remaining structure subsequently 

burned.  Fires also grew on multiple floors in buildings located one block south of WTC 2 at 90 West 

Street and 130 Cedar Lane.  Fires apparently did not develop in the Bankers Trust Building located just to 

the east at 130 Liberty Street.  Fires were also reported at an apartment house located to the west of the 

WTC site on the corner of Liberty Street and South End Avenue.  Numerous vehicles parked along West 

Street to the south of the WTC site were consumed by fire.  The locations of all of these fires seem to be 

correlated with the locations of active fires in WTC 2 at the time of collapse. 

In Section 1.5.1 several images showing damage to the south face of WTC 7 due to the collapse of WTC 

2 were reproduced.  It was also noted that a videographer entered the lobby of the building from the south 

and filmed inside.  Even though glass panes were broken at several locations on the south face, there was 

no indication that fires had been ignited in the building immediately following the collapse of WTC 2. 

The fires in WTC 1 were more widespread and intense at the time of collapse than those in WTC 2.  

When WTC 1 collapsed there were several large fires burning in the tower.  The most extensive fire on 

the north face was located on the west side of the 92nd floor.  Somewhat smaller fires were present 

immediately above on the 95th floor and on the east side of the 92nd floor.  The collapse of WTC 1 

appeared to start on the 98th floor.  As the collapse proceeded it generated a pressure pulse that pushed 

flames from internally burning areas out of adjacent windows, thus revealing the extent of the fires.  This 

is evident in Figure 1-97 which shows the upper floors of WTC 1 roughly one second after the collapse 

started.  The extensive fire on the west side of the 92nd floor is evident.  The expelled flames formed a 

large fireball before extinguishing. 

Another area of intense burning at the time of collapse of WTC 1 was in the southeast quadrant where 

large fires were present on a number of floors.  Flames were also expelled from nearby windows in this 

area as the collapse started.  In addition to the major fires in the northwest and southwest quadrants, there 

was a substantial fire burning on the west face at the 104th floor towards the south end.  Numerous 

smaller burning areas were present on at other locations ranging from the 92nd floor to the 99th floor. 

The fires in WTC 1 were likely burning on a wide variety of materials typical of those found in office 

buildings.  These fuels include office paper, furnishings, carpeting, and drapes.  Some extinguishing of 

these burning materials would have occurred during the collapse of the tower and fall to earth, but it is 
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Figure 1-97.  This cropped photograph shows the north face of WTC 1 at 10:28:23 a.m.  
The image has been enhanced by adjusting the intensity levels.  Column and floor 

numbers have been added. 

likely that a large number of potential ignition sources would have survived and been widely distributed 

by the strong gravity currents that spread away from the collapse site as a result of the high density of the 

dust- and debris-laden air created near the ground.  These gravity currents acted much as a viscous liquid 

as they spread around the buildings surrounding the WTC site.  In Figure 1-98 it is evident that these 

flows were many stories tall and that they flowed completely around WTC 7 and reached well beyond 

this building. 

The large dust clouds generated by the collapse of WTC 1 hid the lower portions of WTC 7 from view for 

over 20 min following the collapse.  However, as time passed, the dust began to settle, and the faces 

became less obscured.  Figure 1-99 shows a view of the north face of WTC 7 taken over an hour after the 

collapse of WTC 1 at 11:28:15 a.m.  Even though some light dust is evident in front of the face, it is 

possible to make out the base of the building.  There are no sign of fire or heavy smoke on the portion of 

the north face that is visible. 

In Figure 1-99 there does appear to be a heavy smoke column rising from an area just to the north and 

west of WTC 7.  The location of the smoke relative to the buildings in the area suggests the smoke was 

coming from or near West Broadway.  A view of WTC 7 from the west taken roughly 15 minutes earlier 

is shown in Figure 1-100.  The upper portion of WTC 7 is visible.  A heavy smoke plume was passing in 

front of the Verizon Building at this time.  A second smoke plume can be seen beyond the Verizon 

Building to the north of WTC 7.  It is likely that this smoke is coming from the same general area as the 

plume in Figure 1-99.  Photographs taken from the same location show that the heavy smoke to the west 

of the Verizon Building was present as early as 10:54 a.m. and was observed as late as 11:19 a.m.   
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Figure 1-98.  This photograph showing the gravity currents spreading away from WTC 1 
following its collapse was taken 32 s after the start of the collapse. 

By 12:10 a.m. the two smoke plumes visible in Figure 1-100 had dissipated and, the areas to the north of 

the Verizon Building and WTC 7 could be easily seen through a light veil of smoke and/or dust. 

Visual evidence indicates that the smoke plumes seen in Figure 1-99 and Figure 1-100 were due to 

vehicles that were ignited at numerous locations following the collapse of WTC 1.  Several burned out 

vehicles can be seen on West Broadway between the east side of WTC 7 and the Post Office Building in 

Figure 1-95.  Review of several photographs showed that there were at least six burned automobiles, two 

postal trucks, and a fire truck on this single block.  Another view of West Broadway taken from one block 

further north near its corner with Park Place is shown in Figure 1-101.  Multiple burned vehicles,  
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Figure 1-99.  This cropped photograph showing the north face of WTC 7 was shot at 
11:28:15 a.m. from the upper story of a nearby building looking down Greenwich.  The 

intensity levels have been adjusted. 

Figure 1-100.  This cropped photograph showing the west face of WTC 7 was shot at 
11:13:51 a.m. from New Jersey looking across the Hudson River.  The intensity levels 

have been adjusted. 
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Figure 1-101.  This photograph was taken looking down West Broadway towards WTC 7 
from its corner with Park Place.  The burning buildings in the background are WTC 5 and 

WTC 6.  The intensity levels have been adjusted. 

Figure 1-102.  This photograph was taken looking down West Broadway towards WTC 7 
from near its corner with Park Place.  The intensity levels have been adjusted. 

including a bus, several cars and trucks, are visible on the street between Park Place and Barclay Street.  

A second photograph taken much earlier from slightly closer to Barclay Street is shown Figure 1-102.  In 

addition to the vehicles visible in these two images, other photographs of the area show that there were 

several additional burned out automobiles closer to Barclay Street.  Nearly every vehicle on this block 

was ignited.   

Several fire hoses are present on the street in Figure 1-102.  One of the photographers who provided 

images for the Investigation reported that he was a fireman visiting from out of town and had joined with 

a FDNY engine company to extinguish the burning vehicles along West Broadway.  They started at the 
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Figure 1-103.  This frame taken from a video clip filmed near the corner of West 
Broadway and Barclay Street shows flames burning on a number of vehicles.  The time 

could not be accurately determined.  The intensity levels have been adjusted. 

corner of Park Place and West Broadway and moved south until they reached Vesey Street.  Based on the 

smoke plume observations, this must have taken place between roughly 11:00 a.m. and 12:00 p.m. 

A video crew managed to reach the area of West Broadway while the vehicle fires were still burning.  

Figure 1-103 shows a frame taken from a video recorded looking from the west of the West 

Broadway/Barclay Street intersection.  The exact time is unknown, but it was likely between 11:00 a.m. 

and 12:00 p.m.  Multiple vehicles were burning at this time.  This image provides an indication for the 

burning intensities and smoke generation by these vehicle fires. 

Other images show that fires burned a few vehicles located to the north of WTC 7 on Barclay Street and a 

large number of vehicles located in a large parking lot located to the west of West Street between Vesey 

Street and Murray Street (see Figure 1-2).  The latter fires were likely at least partly responsible for the 

smoke observed rising from the north of and to the west of the Verizon Building in Figure 1-100. 

The number and wide distribution of vehicle and building fires ignited following the collapse of WTC 1 

and WTC 2 confirms that substantial numbers of burning sources capable of igniting substantial fires 

reached the ground and were widely distributed by the gravity waves.  Since fires were observed on all 

four sides of WTC 7, it is considered likely that numerous potential ignition sources entered WTC 7 

through openings created in the building during the collapses of the towers. 

1.6.2 Visual Observations of Fire Growth and Spread in WTC 7 

General characteristics of the imagery available for characterizing the fires that developed in WTC 7 

following the collapse of WTC 1 were discussed in Section 1.4 along with the procedures for recording 

observations.  It was noted that the available imagery was limited to the extent that it was difficult to 

develop detailed timelines for burning on the four faces of the building. 
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Figure 1-104.  This frame from a video clip shows the southwest corner of WTC 7 around 
the 22nd floor.  The clip was recorded from West Street near its corner with Vesey Street 

between 12:10 p.m. and 12:25 p.m.  Intensity levels have been adjusted, and floor and 
window numbers have been added. 

In the following sections the available imagery is summarized and used to deduce as much as possible 

about the ignition, growth and spread of fires in WTC 7 prior to its collapse at 5:20:52 p.m.  Detailed 

maps of the fires derived from these images are collected together in Section xxxx. 

The earliest visual evidence showing flames in WTC 7 is a video clip showing the southwest corner that 

was recorded between 12:10 a.m. and 12:25 p.m.  A frame from this video is reproduced in Figure 1-104.  

Floor and window numbers have been added.  Flames are visible in open windows 22-14A and 22-15A.  

Some smoke is visible from both of these windows, with the heaviest on the south face.  Windows to the 

north of window 22-14A were intact at this time.  In this close up it is easy to identify column 14 through 

window 23-13B on the 23rd floor and column 14A through windows 21-14 and 21-14A on the 21st floor. 

A larger area of the west face near the south edge is visible in the photograph shown in Figure 1-105, 

which was taken shortly after Figure 1-104 at 12:27:30 p.m.  At this time flames were not evident in 

window 22-14A, but light smoke continued to flow from the window.  Higher up on the face smoke was 

coming from the six adjacent open windows 11 to 14A on the 29th floor, with heavy flames filling 

windows 29-11 and 29-12.  As discussed in Section 1.5.2, the condition of windows 29-13A to 29-14A 

immediately following the collapse of WTC 1 could not be determined, while the glass was intact in 

windows 11 and 12.  This suggests that the fire burning on this floor had opened windows 29-11 and 29-

12 by 12:27:30 p.m. 

Heavy smoke was also coming from open windows 30-13A to 30-14A on the 30th floor at this time.  This 

suggests that fire was also burning on this floor, but flames are not apparent in Figure 1-105.  In a long 

distant view in the same short video that Figure 1-104 was taken from, these windows appeared to be 

intact.  This indicates that the fire burning on this floor broke the glass from these windows during the 

short time period between the times when Figure 1-104 and Figure 1-105 were taken. 
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Figure 1-105.  This cropped photograph shows a portion of the west face of WTC 7 at the 
south edge.  It was taken at 12:27:30 p.m. ± 1 s from near the corner of Vesey and West 
Streets.  The Verizon Building is in the foreground.  The intensity levels were adjusted, 

and floor numbers have been added. 

The appearance of the smoke on the south side of WTC 7 in Figure 1-105 demonstrates a difficulty that 

plagued attempts to use smoke to provide qualitative information about fire behavior.  There appears to be 

relatively light-colored smoke on the south face at all of the floors visible in the image, while much 

denser and darker smoke that was rising rapidly appeared to be flowing from windows near the west edge 

on the 30th floor.  Due to the wind direction, it was common for smoke to ―bank up‖ against the south 

face.  It was usually not possible to differentiate different types of smoke or to identify source locations 

on the south face.  Viewing difficulties resulting from the large amount of smoke on the south face were 

discussed earlier. 

Figure 1-106 shows another view of the fires at the southwest corner on the 29th and 30th floors taken 

within a few minutes of Figure 1-105.  At this time flames were visible on both floors.  The appearance of 

the fires on the 29th floor is similar in both images.  However, unlike in Figure 1-105, intense flames are 

visible on the 30th floor.  Flames are apparent in windows 30-14, 30-14A, 30-15, and 30-16A to 30-16C.  

In the video it is clear that flames were coming from multiple windows on the south face.  This is an 

indication that a fully developed flashed over fire was present in the corner of this floor at this time. 

Photographs show that by 12:47 p.m. flames were no longer evident inside any of the open windows on 

the 29th or 30th floors, and the fires had apparently not progressed further north on the west face since no  
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Figure 1-106.  This frame from a video clip shows fires near the southwest corner of WTC 
7 on the 29th and 30th floors.  The clip was recorded from West Street near its corner 
with Vesey Street around 12:28 a.m. ± 3 min.  Intensity levels have been adjusted, and 

floor numbers have been added. 

additional windows had been broken out.  Taken together, these observations suggest intense fires grew in 

the southwest corners of these floors starting sometime after noon, and, after burning intensely for a 

period, had died down by 12:45 a.m. 

Photographs taken around 12:47 showed that the smaller fire seen earlier in window 22-14A had also died 

down, as can be seen in Figure 1-70.  This fire had not grown sufficiently to break out addition windows 

along the west face.  Interestingly, in a video clip shot just before 1:30 p.m. smoke is visible flowing from 

window 22-14.  Apparently, a dormant fire had eventually grown large enough to break out the glass in 

this window.  Figure 1-70 shows a view of the west face taken from above much later between 2:30 p.m. 

and 3:00 p.m.  It appears that the four windows, 22-13A to 22-14A, near the south edge were open at that 

time.  Apparently, the fire on this floor spread very slowly to the north before dying out. 

In the videos and photographs of WTC 7 taken from West Street between 12:00 p.m. and 1:30 p.m. 

smoke can often seen flowing along lower floors of the west face at the south edge.  This suggests that 

fires were burning on lower floors during this time, but it was not possible to identify windows where the 

smoke originated.  Distinct smoke marks are visible above windows 19-14 and 19-14A in Figure 1-70, 

which was taken at 12:47:40.  This indicates that a fire had been present in the southwest corner of this 

floor prior to this time.  No images showing flames on the south face or near the south edge of the west 

face of WTC 7 are available at times after 1:30 a.m. 

Images showing the initial spread of fire across floors on the east side of WTC 7 are also very limited.  

Figure 1-107 shows a view of the east face taken in the early afternoon.  Based on shadows apparent on 

the face the time is estimated to be between 1:30 p.m. and 2:30 p.m.  This photograph should be 

compared with Figure 1-93, which shows the same area of the face at an earlier time.  In Figure 1-107 

smoke is visible coming from open windows 5 and 7 on the 7th floor, and windows 6 and 8 appear to be 

open as well.  In the earlier photograph no smoke was evident coming from windows on this floor, and 
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Figure 1-107.  This cropped photograph shot from near the corner of Washington and 
Barclay Streets shows lower floors on the west side of WTC 7.  The intensity levels have 
been adjusted, and floor numbers have been added.  The exact time when it was taken is 

unknown, but shadows on face suggest that it was between 1:30 p.m. and 2:30 p.m. 

glass was in place in each of the open windows mentioned above.  Light smoke was also coming from the 

louvers in window 7-2.  The glass in windows 7-1A, 7-1B, 7-3 and 7-4 was still intact when Figure 1-107 

was taken.  The presence of smoke and additional broken windows indicates that a fire had progressed 

toward the north edge of the west face on the 7th floor by the time the photograph was taken.  Even 

though a fire was present that was capable of breaking out window glass, no flames are visible.  It is 

possible that flames were present earlier and had died away or that the prevailing wind on the face pushed  
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Figure 1-108.  A portion of the photograph shown in Figure 1-68 has been blown up to 
emphasize areas on lower floors of WTC 7 near the northwest corner.  It is estimated to 

have been taken between 2:15 p.m. and 2:45 p.m.  The roof line in the lower left hand 
corner is 123 Barclay Street. 

the flames into the building and the smoke and possibly flames primarily flowed through openings on the 

south face. 

Smoke is also visible coming from open windows at a few other locations on the west face in Figure 

1-107.  Relatively heavy smoke appears to be coming from an open window on the 8th floor near the 

northwest corner.  This window was likely 8-10 or 8-11.  Smoke is also coming from a window on the 

12th floor near the same corner.  There did not appear to significant smoke flows from other open 

windows at this time. 

Figure 1-108 shows a portion of the aerial photograph in Figure 1-68 blown up to emphasize the areas on 

lower floors near the northwest corner of WTC 7.  This image was estimated to have been taken between 

2:15 p.m. and 2:45 p.m. by relating it to other photographs taken earlier that show fires on the east side of 

WTC 7 and the south side of WTC 5 as well as shadows at various locations around the site.  Heavy 

smoke is visible passing over the west face starting at a point close to the north edge of the building.  This 

smoke appears to be coming from windows on the 7th or 8th floors.  It is most likely that the smoke was 

coming from windows on the 7th floor since fire appeared on the north side of this floor shortly after 

Figure 1-108 was taken, and there were indications of earlier burning to the south of this location.  Note 

that there were no visual signs of fire or broken windows on the north face at this time. 
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Figure 1-109.  This oblique view of the east face of WTC 7 was taken at 2:08:28 p.m. ± 1 s 
from West Broadway near its corner with Park Place.  Floor numbers have been added. 

A floor plan for the 7th floor is shown in Figure xxx.  It indicates that the area between the west face and 

the core was open with a number of work stations.  Given this configuration, the relatively slow fire 

spread and apparently low intensity fires observed are surprising.  It is possible that the combined effects 

of the ambient wind blowing on the outside of the face along with large openings on the south face were 

responsible. 

As discussed earlier, only one open window was apparent on the east face of WTC 7 during the period 

immediately following the collapse of WTC 1.  However, at some point during the early afternoon fires 

appeared on the south side of this face and began to spread to the north.  Figure 1-109 shows the earliest 

photograph in the data base with fire on the east face.  It was taken at 2:08:45 p.m.  Due to the steep 

angle, it is difficult to identify exactly where the fires were located. 

Figure 1-110 shows a less oblique view of the fires on the west face taken at 2:11:09 p.m.  An intensive 

fire with external flaming covers windows 29 to 34 on the 12th floor.  Videos taken from the same 

location indicated that these fires grew substantially in the roughly 2½ min period between Figure 1-109 

and Figure 1-110.  Windows 12-35 and 12-36 were open, but no flames are apparent.  The remaining 

windows, including 12-27A and 12-27B at the south end of the floor, still had glass in place.   
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Figure 1-110.  This cropped photograph shows fires on the east face of WTC 7 at 2:11:09 
p.m. ± 1 s.  The intensity levels have been adjusted, and column and floor numbers have 

been added. 

The heavy smoke coming from the windows on the 12th rose rapidly and was pulled toward the north.  

This movement was due to the wind flow over the north face of the building, which created a low 

pressure region near the northeast corner. 

The floor plan for the 12th floor shown in Figure xxx indicates that this area was broken into a number of 

walled offices, including one in the southeast corner with walls between columns 27 and 28 and near 

column 29.  It is likely that these office walls slowed fire spread into this space.  The floor plan suggests 

that fire may have spread onto the east face from the south by moving along the corridor that present in 

Figure xxx. 

Two windows, 29 and 30, were also open on the 11th floor at 2:11:09 p.m.  Upon closer inspection it is 

possible to identify a dull red glow through these open windows.  The smoke patterns visible above these 

windows indicate that a more intense fire had burned here earlier and subsequently died down.  The floor 

plan for the 11th floor was similar to that for the 12th floor shown in Figure xxx.  This drawing indicates 

that interior walls were present on either side of these two windows.  Apparently, these walls slowed the 

fire spread into enclosed spaces on either side. 

Over the next several minutes the fire on the 12th floor broke out additional window glass.  Between 

2:13:04 p.m. and 2:14:09 p.m. windows 12-28A and 12-28B opened at the south edge of the face, and 

flames were observed through these windows shortly afterwards.  Figure 1-111 is a frame taken from a 

video showing the fires on the east face of WTC 7.  The exact time when it was shot is unknown, but it  
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Figure 1-111.  This frame taken from a video shows a portion of the east face of WTC 7.  
Flames are visible on the 12th floor.  The exact time is unknown, but was between 2:15 
p.m. and 2:27 p.m.  The intensity levels have been adjusted, and column numbers are 

indicated.  The arrow indicates a large piece of glass falling from window 12-37. 

was during a 12 min period starting at 2:15 p.m. based on the appearance of the face compared to 

photographs for which times were accurately determined.  Intense flames were coming from multiple 

windows on the 12th floor.  The arrow indicates a large section of window pane that suddenly fell out of 

the frame for window 12-37.  Heavy smoke poured from the window after it opened, but flames were not 

immediately evident. 

Several video clips showing the east face are available between 2:15 p.m. and 2:29 p.m.  The exact times 

for these clips are not known.  In the clip shot immediately after the one shown in Figure 1-111, window 

32 on the 11th floor had already broken out, and the glass in window 11-33 suddenly fell outwards.  Low 

flames appeared in window 11-32 shortly afterwards.  By the time the next clip started windows 11-31 

and 11-34 were open, and growing flames were visible through window 11-31 to 11-34.  During this clip 

very heavy smoke appeared and flames erupted from window 11-34.  This is likely an indication that 

flashover occurred at this time.  Heavy smoke and flames continued to come from these four windows 

over the next several minutes. 

Another photograph of the east face taken at 2:28:43 p.m. is reproduced in Figure 1-112.  On the 12th 

floor flames were visible in windows 28 to 36, with flame extension present at several windows.  Heavy 

smoke was coming from window 12-37 at this time, but flames were not evident.  In general, the fire 

intensity appeared to have declined since the image in Figure 1-111 was recorded.  Note that no additional 

windows had opened on this floor since the time of the earlier image.  The glass in window 12-38 has a 

different appearance than other intact windows to the north and appears to be darkened by smoke. 

At 2:28:43 p.m. the number of open windows on the 11th floor had increased by one since window 11-35 

was now open.  A check showed that the glass was still in place in this window when the last video clip of 

this face was recorded by this photographer.  Interior flames were still visible in windows 11-31 to 11-34,  
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Figure 1-112.  This photograph shows fires on the east face of WTC 7 at 2:28:43 p.m. ± 1 
s.  The intensity levels have been adjusted, and column and floor numbers have been 

added. 

but neither smoke nor flames were evident in open window 11-35.  Windows 11-28A and 11-28B at the 

south edge still had glass in place. 

The latest full view of the lower floors on the east face in the Investigation data base is shown in Figure 

1-113.  The time for this image is not known, but it was likely several minutes later than the photograph 

in Figure 1-112.  On the 12th floor window 37, which was open with a heavy smoke flow at 2:28:43 p.m., 

now has long extended flames while window 38, which had darkened glass in place at 2:28:43 p.m., is 

now open with a heavy smoke flow.  The glass in the four windows between window 12-38 and the north 

edge of the face appears to have been intact at this time.  On the 11th floor intense flames are jetting out 

of window 35.  In Figure 1-112 this window was open, and interior fire was visible as an orange glow.  At 

the later time the glass in window 11-36, which was in place at 2:28:43 p.m., has been broken, and an 

interior fire can be seen through the window. 
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Figure 1-113.  This photograph of the east face of WTC 7 was taken at some unknown 
time after 2:28:43 a.m. from near the corner of West Broadway and Barclay Street.  The 
building to the left is the U.S. Post Office.  The intensity levels have been adjusted, and 

column numbers have been added. 

The fires observed on the east sides of the 11th and 12th floors slowly spread to the north.  The floor 

diagram in Figure xxxx indicates that these fires were spreading through a series of offices located along 

the face. 

Closer inspection of Figure 1-113 reveals that three windows seem to be open on the 13th floor.  The 

glass in window 13-31 is missing, while there appears to be fire visible in windows 13-33 and 13-34.  

These are the first indications that a fire may be growing on the east side of the 13th floor, in addition to 

those evident on the 11th and 12th floors.  Since windows 13-28A to 13-30 seem to be intact, it is 

possible that these fires spread in the interior from fires on the south side of the building or that the 

window breakage and fire ignitions on the 13th floor were due to heat transfer from flames extending 

upward from open windows on the 12th floor. 



Appendix B  Confidential and Predecisional Document, 6/27/2008 

In Figure 1-113 no smoke or fire is evident on floors below the 11th floor.  This includes the 5th and 6th 

floors where louvers for intakes and exhaust were located.  It is possible to see windows along the south 

edge of the building up to the 22nd floor.  There are no indications of open windows between the 14th 

and 22nd floors. 

Only partial and long distance views of the east face were available after the time when the photograph in 

Figure 1-113 was taken.  While not known definitely, it seems likely that the immediate area around 

WTC 7 was more securely cordoned off by security personnel starting around 2:30 p.m. due to the growth 

of large fires on the east face and later on the north face.  If so, potential photographers and videographers 

would have had a more difficult time reaching locations where this face could be observed. 

The discussion thus far has shown that around 2:30 p.m. in the afternoon fires were burning towards the 

north on the east and west faces of WTC 7 and were approaching the north face.  On the west side fire 

had been observed on the 7th floor, while on the east side actively spreading fires were present on the 

11th and 12th floors, and there were indications that fire had appeared on the 13th floor toward the south 

side of the face.  Imagery recorded around this time provided no indication of fire or additional broken 

windows on the north face. 

There is a substantial time gap in available imagery between the times when Figure 1-108 and Figure 

1-113 were taken and the next available image shown in Figure 1-114, that provides useful information 

about the fire distribution.  The photograph in Figure 1-114 was shot on film, and it was difficult to 

determine exactly when it was taken.  Fortunately, a series of time-stamped digital photographs shot from 

high on a building to the north on Greenwich Street around the same time provided a view of sunlight and 

shadows on the roof of the building at 70 Murray Street (see Figure 1-2).  This roof was also visible in 

photographs from the same film roll shot prior to and after the image reproduced in Figure 1-114.  Using 

changes in these light and shadow patterns, it was possible to determine that the photograph was taken 

around 2:57 p.m.  The uncertainty in this time is estimated as ± 300 s. 

The photograph in Figure 1-114 reveals a lot of detail.  For instance, it is possible to discern the open 

windows 8-42A and 8-47B.  During the time from roughly 2:30 p.m. to 3:00 p.m. fires had appeared on 

the north face of WTC 7 on both the 7th and 12th floors.  The fires on the 12th floor seemed to be just 

beginning to grow.  There is one area of relatively intense orange flame visible through open window 12-

45C and smaller, more reddish flames visible in windows 12-44C, 12-44D, and 12-45A. 

It is interesting that fire on the north side of the 12th floor first appeared at locations well removed from 

the eastern edge.  Fires had been observed earlier spreading along the east side of the building.  The floor 

diagram in Figure xxxx indicates that there were a series of small offices on the north face that opened 

onto a corridor that ran from the east side to the west side.  The fact that the fires appeared in offices 

located about 1/3 of the way across from the east edge suggests that the fire took an internal pathway, 

perhaps along the corridor, to reach these offices. 

The fires spreading on the 7th floor displayed a different behavior than those on the 12th floor.  By the 

time Figure 1-114 was taken this fire had spread over at least 18 windows running from windows 7-50B 

to 7-54C.  All of these windows appeared to be open with the possible exception of window 7-51A, 

which was adjacent to column 51.  Note that windows to the west of 7-54C are hidden from view by the 

building at 123 Barclay Street, and it not possible to determine where these fires first reached the north 

side.  Several small spot fires are visible through the open windows.  The most intense burning area was 

at windows 7-50C and 7-50D. 

 



 

Figure 1-114.  This photograph showing the north face of WTC 7 was taken from a helicopter around 2:57 p.m. ± 300 s.  The 
intensities have been adjusted, and column and floor numbers have been added. 





 

Figure 1-115.  This frame taken from a video clip shot looking down on WTC 7 from a 
building to the northwest shows the fires along a length of the north side of the 7th floor 
of WTC 7.  The video clip was recorded shortly after the photograph in Figure 1-114 was 

taken.  The intensities have been modified and window numbers added. 

A much closer view of the windows near column 51 on the 7th floor is shown in Figure 1-115.  This 

image is taken from a video clip that was recorded very shortly after the photograph in Figure 1-114.  The 

fire visible through window 7-50B had grown somewhat.  The flames in this area appear to fill the 

volume.  For some of the windows only a portion of the glass was broken out.  It is possible to make out 

some interior details.  For instance, a burning desk is visible through windows 7-50C and 7-50D.  In the 

video a large object was observed falling from the ceiling through windows 7-51B to 7-51D.  Even 

though the flames are locally heavy, little smoke or flame exited through the nearby open windows. 

The observations indicate that a relatively low intensity fire with sufficient heat release to break out 

nearby windows spread rapidly across the north edge of the building on the 7th floor.  The floor diagram 

in Figure xxxx indicates that the western half of the floor on this side of the building was open and that 

low-rise work stations were distributed over the area.  The apparent low fire intensities suggest that the 

fuel load or burning rate was insufficient to induce flashover in this large space. 

Only very light smoke can be seen coming from the open windows on the 7th and 12th floors.  Even 

though the fires are relatively small, they would be expected to release much more smoke than observed.  

It is likely that this smoke was being vented elsewhere from the building, perhaps at locations on the east 

or south faces.  This would be the expected behavior if internal flow pathways were available to these 

faces due to positive pressure created at the open windows on the north side by the ambient wind flowing 

over this face and the corresponding low pressure areas created on the leeward faces. 

Figure 1-116 shows another aerial view of the north face taken several minutes after Figure 1-114.  The 

time for this photograph was estimated to be 3:05 p.m. ± 300 s in the same way as for Figure 1-114.  

During the approximately 8 min between the two images the fire distributions on the 7th and 12th floors  
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Figure 1-116.  This cropped photograph showing the north face of WTC 7 was taken from 
a helicopter around 3:05 p.m. ± 300 s.  The image was rotated 6° counterclockwise and 

the intensities were adjusted.  Column and floor numbers have been added. 

changed noticeably.  On the 12th floor the nascent fires visible in Figure 1-114 have spread to cover 

windows 12-43 C to 12-45E and have grown dramatically in intensity.  The dry wall enclosed columns 

are easily identified through the open windows because they show up as dark areas where they block the 

flames from view. 

A closer view of the fires burning on the 12th floor around this time is shown in Figure 1-117.  The 

flames appear to fill the volume over the several windows that are visible.  Some details are evident inside 

the building.  There appears to be a large file cabinet visible against a wall through window 12-45B.  

Flames are visible behind window 12-45E, but only a small section of glass seems to have broken out. 

The floor plan in Figure xxx indicates that the fires on the 12th floor extended over at least four different 

offices at this time.  The fires appeared to be fully developed, completely filling the open windows, 

suggesting that they were flashed over.  Even so, relatively little smoke and flame were coming from the 

open windows.  This behavior can be contrasted with the large flame extensions observed earlier from 

open windows on the east face of this floor.  As discussed above, these differences are likely due to the 

ambient wind field. 

An aerial view of the north face of WTC 7 taken from a much longer distance than Figure 1-114 and 

Figure 1-116 is shown in Figure 1-118.  The time of this photograph was estimated in the same way as the 

earlier aerial shots as 3:10 p.m. with a ± 300 s uncertainty.  Fires were only visible on the 12th floor from 

this distance and angle.  The fire had spread to the east and west in the roughly 5 min period since the 

photograph in Figure 1-116 was shot.  On the east side the flames had spread all the way to the east face.   
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Figure 1-117.  This frame taken from a video clip shot looking down on WTC 7 from a 
building to the northwest shows the fires along a length of the north side of the 12th floor 

of WTC 7.  The video clip was recorded around the same time as the photograph in 
Figure 1-116 was taken.  The intensities have been modified and window numbers added. 

Figure 1-118.  This enlarged section of a long distance aerial shot of the north face of 
WTC 7 was taken around 3:10 p.m. ± 300 s.  The contrast has been enhanced and the 

intensity levels adjusted.  Indicated column locations are estimated, and floor numbers 
have been added. 
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Figure 1-119.  This cropped photograph of the north face of WTC 7 was taken from a 
building located to the northwest looking down Greenwich Street at 3:10:46 p.m. ± 3 s.  

The intensities were adjusted. 

Flames were also visible from at least the two windows on the east face adjacent to the northeast corner, 

indicating the flames had engulfed the small unburned island in this corner of the floor.  On the west side 

the flames had moved beyond column 46.  This was the first substantial apparent fire spread in this 

direction. 

The fires on the north side of the 12th floor were extensive, covering a length running approximately from 

window 12-41A to 12-46C, and intense.  Close inspection of Figure 1-118 shows that the fire near 

windows 12-44C to 12-44E had begun to die down.  This area is close to where the fires first appeared 

just before 3:00 p.m.  This indicates that for this location the period of intense burning lasted for roughly 

15 min. 

Figure 1-119 provides a view of the north face of WTC 7 taken from the northwest at 3:10:46 p.m.  It 

shows an example of the shadow and sunlight distributions on the roof of the building at 70 Murray Street 

(the stepped white building at the lower left of the photograph) used for timing the aerial photographs 

described earlier.  Flames are visible on the 7th and 12th floors of the north face of WTC 7.  Light smoke 

or dust is visible on the north side of the building.  Heavy smoke is also visible rising from the east face, 

indicating that fires were burning near by or that the effluent from more distant fires were being vented 

through the face. 

A much closer view of the fires visible on the north in Figure 1-119 is provided by the photograph 

reproduced in Figure 1-120, which was taken within a few minutes of Figure 1-119.  The face is partially  
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Figure 1-120.  This cropped close-up photograph of the north face of WTC 7 was taken 
within a very few minutes of the image in Figure 1-119.  Fires are visible on the 7th and 

12th floors.  Column numbers are indicated, and the intensity levels were adjusted. 

obscured by smoke or dust, but it is possible make out fires in individual windows on the 7th and 12th 

floors.  Columns are visible inside the windows and these have been identified on the image.  On the 7th 

floor windows are open and flames are visible from window 7-47B to 7-49C.  In Figure 1-116, which was 

taken at roughly 3:05 p.m., fires on this floor had reached only as far east as window 7-49A.  Longer 

distance photographs indicate the extended area of intense fire to the east of column 49 became visible 

between 3:09:42 p.m. and 3:10:46 p.m.  Clearly fire was continuing to spread toward the east on the 7th 

floor at this time. 

On the 12th floor intense flames are visible in Figure 1-120 as far west as window 12-47C.  This indicates 

that this image was taken shortly after the photograph shown in Figure 1-118, where flames were not yet 

evident to the west of column 47.  The flames completely filled the open windows, suggesting that 

flashover had taken place within the offices at these locations (see Figure xxx).  As noted earlier, very  
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Figure 1-121.  This cropped close-up photograph of the north face of WTC 7 was taken 
between 3:11:15 p.m. and 3:16:51 p.m.  Fires are visible on the 12th floor.  Column and 

floor numbers are indicated, and the intensity levels were adjusted. 

little smoke or flames were coming from the open windows on this floor, again suggesting that the smoke 

was venting elsewhere from the building due to the ambient wind direction. 

Another close up view of the north face taken from a building to the northwest between 3:11:15 p.m. and 

3:16:51 p.m. is shown in Figure 1-121.  The fires on the 12th floor are visible, but the image did not 

extend low enough to show the 7th floor.  During the short time between when Figure 1-120 and Figure 

1-121 were taken the fires on the 12th floor broke out windows 12-48A to 12-48D and heavy flames 

appeared.  This is indicates that the fires on this floor were continuing to spread towards the west. 

A close up ground shot of the north face of WTC 7 taken from near the corner of Greenwich and Murray 

Streets is shown in Figure 1-122.  Even though the photograph was digital, its timestamp information had 

been lost by the time the image was provided to the Investigation.  The assigned time of 3:12:50 p.m. ± 

300 s is based on known times for other photographs from the same camera taken shortly before and 

afterwards.  Comparison of Figure 1-122 with Figure 1-121 indicates that Figure 1-122 was taken shortly 

before Figure 1-121 since windows 12-47D and 12-48A were open in Figure 1-121 and were closed in 

Figure 1-122.  In both figures windows 12-48B to 12-48D were open, but a larger section of glass was 

missing from window 12-48D in the later photograph. 

In Figure 1-122 it is clear that the fires observed earlier on the 12th floor between columns 44 and 46 

have died down substantially.  Only small flames are visible near windows 12-44B and 12-45E.  On the 

other hand the flames further to the west were more intense at this time and appeared to fill the windows, 

indicating that flashover had occurred.  As observed earlier very little smoke or flame was coming from 

the open windows, likely indicating that the effluent was being vented elsewhere. 
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Figure 1-122.  This photograph showing the north face of WTC 7 was taken around 
3:12:50 p.m. with an estimated uncertainty of ± 300 s from near the corner of Murray and 
Greenwich Streets.  The intensities have been adjusted, and column and floor numbers 

have been added. 
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Figure 1-123.  This photograph showing the north face of WTC 7 was shot looking down 
Greenwich Street from near the corner of Greenwich and Warren Streets at around 3:42 

p.m. with an estimated uncertainty of ± 300 s. 

Figure 1-122 provides a good view of the fires on the 7th floor around 3:13 p.m.  As noted previously, 

these fires appear to be less intense than those observed on the 12th floor.  There are indications of a low 

intensity flames through windows between 50 and 51.  Further west the fire appears to have gone out.  

The most visible flames extend from windows 7-47B to 7-49B.  Window 7-47A appears to be broken out, 

while the glass in windows 7-49C and 7-49D appears to be intact.  Comparison with Figure 1-120 

indicates that during the few minutes between the two photographs that the fires on the 7th floor had died 

down somewhat while not spreading further to the east. 

No flames or newly opened windows were present on other floors at this time on the visible portion of the 

north face.  In Figure 1-122 there appears to be light smoke or dust rising from near the ground.  There is 

little evidence to indicate whether or not this was coming from WTC 7 or from locations outside.  Several 

FDNY and NYPD are visible in Figure 1-122 near Murray Street.  Their presence is consistent the 

suggestion that the area around WTC 7 had been cordoned off somewhat earlier. 

A long distance view of the north face of WTC 7 similar to Figure 1-119 that was shot at 3:22:00 p.m. 

shows that the fires visible on the 7th and 12th floors about 10 minutes earlier had died down somewhat 

and had not spread noticeably. 

A view of the north face of WTC 7 shot from Greenwich Street around 3:42 p.m. is shown in Figure 

1-123.  The time of this photograph was estimated by comparing the light distribution on the side of 70 

Murray Street with that in a longer distance shot from a building to the northwest taken at 3:41:36 p.m.  

Fires are visible on the lower part of WTC 7.  This area is blown up in Figure 1-124.  Even though the 

image is grainy, it provides much information about the fire distribution at this time. 
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Figure 1-124.  This view of the north face of WTC 7 taken around 3:42 p.m. ± 300 s is a 
blown up section of the photograph shown in Figure 1-123.  The intensities have been 

adjusted, and column and floor numbers have been added. 

The largest length of fire visible is on the 8th floor.  This photograph and the longer distant shot 

mentioned above are the earliest images available that indicate a fire had grown on the 8th floor.  Flames 

cover at least the length from windows 8-47C to 7-53D, even though it appears that all of the glass in 

these windows had not yet broken out.  There could be fires further to the west, but these windows are 

hidden by the building in the foreground.  The large extent of the fire suggests that flames must have 

appeared in this area earlier since some time would be required for the fire to spread, but no indication of 
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fire on this floor was apparent in a photograph taken from the northwest at 3:22:00 p.m.  This suggests 

that fire spread rapidly on this floor.  Where visible, the flames on the 8th floor appear to fill the 

windows, suggesting that the fires in the area were flashed over.  As observed previously on the north 

face, relatively little smoke and flame were coming from open windows, suggesting that the fires were 

likely vented on the south and/or east faces. 

Flames are also visible through open windows on the 12th floor.  At around 3:14 p.m. fires on this floor 

were observed as far west as window 12-48D, and the distribution was little changed roughly 5 min later.  

In Figure 1-124 it can be seen that fire had spread at least as far as window 12-53C during the roughly 20 

min between close up images.  At the later time flames are only visible as far east as window 12-48D.  

This indicates that the fires visible earlier had mostly died down.  The flames visible on the 12th floor 

around 3:42 p.m. seem to fill the open windows, suggesting flashover conditions, but several windows 

still appear to have glass in place.  This may be an indication that fires are moving into different offices 

(see Figure xxx) along the north face at different times. 

Close inspection shows that a dull red glow is visible in windows 13-45C to 13-45E on the 13th floor.  

These windows can just be seen at the side of the building at 30 West Broadway, which hides windows 

further to the east.  This is the first visual evidence that fires on the 13th floor, which were identified 

much earlier on the east face, had spread to the north side of WTC 7. 

While difficult to make out in Figure 1-124, it can be seen that a number of windows are open on the 7th 

floor.  Most, if not all of the windows between window 7-47A and 7-53D are open.  There is no 

indication of fire on the floor in this photograph.  Apparently, fire present in this area around 3:13 p.m. 

had stopped spreading and had died down by 3:42 p.m. 

There are no indications of fire on other floors at this time. 

Shortly after the photograph in Figure 1-124 was taken, a news crew managed to make their way to 

Barclay Street by way of the building at 123 Barclay Street and filmed the fires in WTC 7 from several 

vantage points.  This video was not timestamped, so it proved difficult to obtain accurate times.  Based on 

changes in fire locations and intensities as well as the location of reflected sunlight on the north face of 

WTC 7, it was estimated that the earliest of the video clips from this location were taken between 10 min 

and 20 min after the photograph shown in Figure 1-124, or somewhere between 3:47 p.m. and 4:07 p.m. 

Even though 123 Barclay Street was a full block north of the south face of WTC 7 and was nearly 

completely shielded from the WTC site by WTC 7 and the Verizon Building (see Figure 1-2), all of the 

windows in the main lobby facing Barclay Street were broken out and the lobby was covered by a thick 

layer of dust.  This observation provides another example for the potential of the dust clouds created by 

the collapses of the towers to break windows and distribute material.  There was no indication that fires 

ignited in the lobby.  Initial shots of WTC 7 shot by the news crew were taken through the broken 

windows in the lobby. 

Figure 1-125 shows a view of the northwest corner of WTC 7 taken from a video clip shot through the 

open windows of the lobby.  This image reveals a great deal about the recent fire behavior.  Consider the 

west face.  Flames are visible coming from window 8-6 on the 8th floor, and heavy smoke is flowing 

from windows at the northwest corner and reaching to at least window 8-8.  Several video clips were shot 

from the same location as the frame shown in Figure 1-125.  A frame from one of the clips recorded 

slightly earlier showing a much closer view of the east face is reproduced in Figure 1-126.  In this image 

flames are visible in windows 8-3 to 8-5, with heavy flames coming from window 8-3.  In a longer distant 

view from the same clip flames can also be seen coming from window 8-1 and 8-2. 
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Figure 1-125.  This view of the northwest corner of WTC 7 is a frame taken from a video 
recorded from inside the lobby of 123 Barclay Street between 3:47 p.m. and 4:07 p.m.  
The intensities have been adjusted, and column and floor numbers have been added. 

Figure 1-126.  This view of the west face of WTC 7 is a frame taken from a video recorded 
from inside the lobby of 123 Barclay Street between 3:47 p.m. and 4:07 p.m.  The 

intensities have been adjusted, and column locations are indicated. 



Appendix B  Confidential and Predecisional Document, 6/27/2008 

These video clips indicate that an intense fire spanning at least half of the west side of the 8th floor was 

burning at this time.  Conversely, even though there was heavy blackening of the façade above open 

windows 7-1A, 7-1B, 7-3, and 7-4 visible in the clips, indicating the earlier presence of a fire, no fire was 

visible and no smoke was coming from these windows at this time.  Recall that window 7-5 had been 

already opened by the time Figure 1-107 was taken between 2:15 p.m. and 2:30 p.m.  A part of the 

blackened façade above these windows can be seen in Figure 1-126, where it is also apparent that the 

louver in window 7-2 was still place.  Apparently, the smoke flow from the louvered window was less 

than from the nearby open windows since the façade is less darkened immediately above. 

The presence of an earlier fire on the 7th floor that released substantial smoke near the northwest corner is 

consistent with the smoke seen in the area in Figure 1-108 (see associated discussion), which was 

estimated to have been taken between 2:15 p.m. and 2:45 p.m.  The observation of heavy burning on the 

8th floor much later supports the conclusion that the earlier smoke was coming from the 7th floor.  The 

fact that heavy smoke flowed from windows 7-1A to 7-4 suggests that when this area burned there was no 

direct pathway to the south or west walls, since the fire would have vented there as observed elsewhere.  

This hypothesis is not supported by the floor diagram shown in Figure xxx since the floor diagram 

indicates that windows 7-1A to 7-4 were open to the same common area as windows further south.  The 

same conclusion concerning pathways to the south or east faces applies for the 8th floor since heavy 

smoke and flames were coming from the open windows on the west face. 

On the north face every window on the 7th to the 8th floors to the west of column 51, with the exception 

of window 8-56A, was open at the time Figure 1-125 was taken.  This the earliest visual evidence that 

fires had burned on these floors between column 54 and the west edge of the face.  The only locations 

where flames can be seen are near column 51 on the 8th floor.  Other clips shot around the same time 

showed fire in windows 8-57B and 8-57C.  In Figure 1-124 intense burning was present between columns 

51 and 54.  The fact that these fires have died down by the time of the later video clip indicates that many 

minutes separate the images in Figure 1-124 and Figure 1-125. 

The open windows on the 7th and 8th floors provide clues concerning fire movement.  On the 7th floor 

the evidence indicates that an earlier fire spread up the western edge of the building.  Later fires were 

observed near the center of the north face moving towards the east.  The fact that fires had burned earlier 

on the west side suggests that the fire moving along the west side of the building turned at the northwest 

corner and began to spread towards the east.  A different movement is implied by the observations on the 

8th floor.  A rapidly developing intense fire was first observed near the center of the face.  By the time the 

western side of the north face was observed, fires in this area had already died down, but intense burning 

was present on the west face near the northwest corner with flames also observed just to the east on the 

north face.  This suggests that the initial fires that grew on the north side of the floor had originally 

bypassed the northwest corner of the floor, only spreading into this area many minutes later.  This implies 

either that the area between windows 8-1A and 8-6 was protected by interior walls or that the fire initially 

reached the north face by an interior pathway that did not pass along the western edge of the floor.  The 

observation of heavy smoke and fire coming from these windows implies there was no interior flow path 

to the south and east faces, and could be an indication that interior walls were indeed present. 

Even though the open windows on the north sides of the 7th and 8th floors visible in Figure 1-125 were 

clearly subjected to high temperatures, very little blackening of the building façade above the windows is 

evident.  The only substantial blackening was near column 51 on the 8th floor.  As observed at other 

locations on the north face, the fires burning in this area apparently vented on other faces as a result of the 

pressure distribution created by the ambient wind, in these cases most likely from the south face.  Recall 
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that large areas of the south face on these floors were opened during the collapse of WTC 1.  Interior 

pathways from the north side of WTC 7 to the south must have been available on these floors. 

Multiple open windows can be seen on the 12th floor in Figure 1-125 reaching as far west as window 12-

53C.  The window glass between columns 52 and 53 is mostly intact.  The only area where substantial 

flames are visible is near column 50.  Comparison with Figure 1-124 shows that the fires on the 12th floor 

had not spread further west during the period between the images, but that the fires between columns 51 

and 54 had died down considerably.  There is no indication of blackening on the façade above the open 

windows, indicating that the nearby fires had vented elsewhere. 

Closer inspection of Figure 1-125 reveals that while the glass in window 12-55C was still in place, it had 

apparently cracked.  This is an early indication that fire was nearby.  Another video clip taken from the 

same location a short while later shows that windows 12-55B and 12-55C had opened and flames filled 

both windows.  After a brief lull, the fires burning on the north side of the 12th floor were continuing 

their spread to the west.  As noted earlier, the fires on this floor seemed to occasionally skip some closed 

windows and appear further west.  This suggests that instead of spreading continuously along the north 

edge, the fires were penetrating a series of offices and then growing to the point where windows were 

broken.  Each of these office fires was apparently somewhat independent.  This is consistent with the 

floor plan shown in Figure xxx. 

There are no indications of fire activity below the 7th floor at the time of Figure 1-125.  On the west side 

of the north face open windows are only present on the 7th, 8th, and 12th floors.  It is not possible to see 

windows above the 8th floor on the west face due to the heavy smoke. 

An oblique view looking down the north face of WTC 7 is shown in Figure 1-127.  It is a frame taken 

from another video clip shot from inside the lobby of 123 Barclay Street.  It is estimated to have been 

recorded roughly two minutes later than the frame shown in Figure 1-125 based on clip lengths and the 

appearance of the face.  Due to the angle, column numbers have not been indicated.  However, it is 

possible to identify locations and draw some conclusions concerning the open window and fire 

distributions. 

Figure 1-125 and Figure 1-127 together show that every window on the 7th floor between column 47 and 

the western edge of the face was broken out at this time.  No flames are visible in either image on this 

floor.  As shown by Figure 1-124, fire had spread as far east as window 7-47A as early as 3:13 p.m.  No 

further eastward fire spread was observed over the following 45 min, and the fires appear to have died 

down. 

On the 8th floor heavy flames are visible between columns 47 and 51.  Comparison with Figure 1-124, 

which was taken 12 min to 22 min earlier, indicates the flaming area had not moved further east during 

the intervening time, but that substantial fires present earlier between columns 51 and 54 had died down.  

Several windows that earlier had glass in place between columns 49 and 51 were open at the later time.  

Even though no fire is evident to the east of column 47 in Figure 1-127, there are indications that window 

glass in several windows to the east had begun to break out.  Despite the heavy fire on this floor, only 

light white smoke was coming from the open windows. 

On the 12th floor the flames that had recently appeared in windows 12-55B and 12-55C stand out.  

Further east heavy flames are visible near column 51.  Flames were also visible at the same location in 

Figure 1-125.  All of the windows to the east of column 51 appear to be open, but there are no indications 

of active fire.  Despite the heavy fire, essentially no smoke or flames were coming from open windows on 

this floor. 
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Figure 1-127.  This view of the north face of WTC 7 is a frame taken from a video 
recorded from inside the lobby of 123 Barclay Street between 3:49 p.m. and 4:09 p.m.  

The intensities have been adjusted, and floor numbers have been added. 

In Figure 1-124 low level flames were visible on the 13th floor immediately to the west of column 45.  In 

Figure 1-127 it is clear that windows between the east edge and column 46 were open at the later time, 

and there are indications that glass was beginning to break in windows further to the west.  It is not 

possible to observe flaming in these windows at this severe angle. 

It is difficult to identify how fire moved onto the north side of the 13th floor from Figure 1-124 and 

Figure 1-127.  A photograph (Figure 1-128) taken at an unknown earlier time, estimated as being between 

2:20 p.m. and 2:40 p.m. provides an important clue.  This image, shot from near the corner of West 

Broadway and Park Place, show an oblique view of the east face.  Intense flames appear to be coming 

from windows 13-39 to 13-41 on the 13th floor.  A much smaller flame can be seen in window 13-41A.  

While it can not be stated with certainty due to the steep angle, there seems to be a line of flames 

extending most of the way across the face on the 13th floor.  Heavy smoke is rising from these fires.  

There also appears to be lighter smoke lower down on the east face, but it is not possible to identify its 

source. 

Windows at the east edge of the north face are also visible in Figure 1-128.  Windows 13-42A to 13-42C 

still have glass in place on the 13th floor, which means that this image was taken prior to Figure 1-127.  

The heavy smoke pouring from open window 8-42A on the 8th floor indicates that a significant fire was 

burning on this floor, even though it is clear from Figure 1-127 that nearby windows still had intact glass.  

Windows 12-42A to 12-42C were open on the 12th floor with no signs of flames nearby.  This requires 

that this photograph was taken well after the aerial view in Figure 1-118 that was taken around 3:10 p.m. 

The fire behaviors discussed above suggest that, unlike on the 12th floor, the fires on the 13th floor spread 

northward up the east side of WTC 7 before turning the northeast corner and moving west across the 

north face.   
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Figure 1-128.  This cropped photograph showing the east edge of the north face and an 
oblique view of the east face of WTC 7 was taken from the near the corner of West 

Broadway and Park Place.  The buildings burning in the background are WTC 5 (left) and 
WTC 6 (right), and the U.S. Post Office is on the left.  The time was likely between 3:20 

p.m. and 3:40 p.m.  The intensity levels have been adjusted. 

After leaving the lobby of 123 Barclay Street, the film crew moved out onto Greenwich Street, where 

they filmed the north face of WTC 7 from near the corner of Greenwich Street and Park Place.  As before, 

the exact time is unknown, but assuming a five minute travel time yields an estimate somewhere between 

3:55 p.m. and 4:15 p.m.  Figure 1-129 shows a frame grabbed from this video clip that provides a good 

head on view of much of the 7th, 8th, 12th, and 13th floors.  All of the open windows visible on the 7th 

floor are dark, providing additional confirmation that the fire that spread as far as window 7-47A died out 

before covering the entire north face.  A couple of the windows near column 44 appear to have broken 

glass, but there are no indications of fire in this area. 

The appearance of the windows on the 8th floor changed substantially between the times when the video 

frames shown in Figure 1-127 and Figure 1-129 were taken.  At the earlier time fire was visible as far east  
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Figure 1-129.  This frame taken from a video shot from near the corner of Greenwich 
Street and Park Place shows the north face of WTC 7.  The time is estimated as between 

3:55 p.m. and 4:15 p.m.  The building on the left is 30 West Broadway.  The intensities 
have been adjusted, and column and floor numbers have been added. 

as window 8-47A, while in Figure 1-129 fire is not only apparent at the adjacent windows between 

columns 46 and 47, but intense flames have appeared much further to the east in windows 43E to 44E.  It 

is possible that the fire is even further to east, but these windows are hidden by the building in the 

foreground.  Closer inspection shows that the glass in window 8-45B has also broken out, and a telltale 

orange glow reveals that flames are also growing nearby.  The west edge of the fire area is in roughly the 

same location as earlier. 

A closer view of the 7th and 8th floors taken from a video clip recorded shortly after the one from which 

Figure 1-129 was taken is shown in Figure 1-130.  The frame includes the location on the 7th floor where 

fire spread had stopped.  There appears to be a wall visible through windows 7-47A and 7-47B that 

terminates at column 47.  If this wall extended far enough inward it may have stopped the fire as it spread 

eastward across the north face.  The glow through the open windows on the 8th floor reveals the presence 

of a substantial fire within this area.   However, the only actual flames that could be seen were in window 

8-48D.  Either the flames responsible for the glow were hidden below the window sill or were located 

further inside the building.  It does not appear that the upper portion of the interior volume near the 

windows was filled with flame.  It is thus not possible to identify whether this fire was flashed over. 

Figure 1-130 provides a good indication of how window glass breakage occurred on this area of the north 

face.  It seems that the glass would first break out near the center, leaving a band of glass in the window 

frame.  Later, the remainder of the glass would fall out leaving a fully open window frame.  The column 

enclosures were located about 6 in behind the window glass.  Even so, they provided some protection for 

the glass since jagged-edged pieces with widths roughly the same as the columns often remained in the 

window frames.  A much closer view of this type of breakage is shown in Figure 1-131 for the glass 

around column 48 on the 8th floor.  This type of glass breakage near columns was widespread as is 

evident in Figure 1-129. 
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Figure 1-130.  This close up of the 6th through 9th floors of the north face of WTC 7 is a 
frame taken from a video shot between 3:56 p.m. and 4:16 p.m. from near the corner of 

Greenwich Street and Park Place.  The image intensities have been adjusted, and column 
locations are indicated. 

Figure 1-131.  This frame taken from a video shot from near the corner of Greenwich 
Street and Park Place shows windows 8-47B to 8-48A.  The time is estimated as between 

3:55 p.m. and 4:15 p.m.  The intensities have been adjusted. 
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Some light smoke is visible coming from open windows on the 8th floor in Figure 1-130, but it is far from 

as dense as would be expected for the amount of fire present.  Light blackening of the façade above 

windows on the 7th and 8th floors suggests that only light smoke had come from the area earlier.  Some 

support for the hypothesis that smoke was being vented elsewhere is available from Figure 1-131.  Smoke 

is visible rising upwards in windows 8-47B and 8-47D, while flames are visible in 8-47B.  Even though 

this internal smoke is easily seen, the only smoke flowing from the nearby open windows is coming from 

small flames burning on the window frames.  In the video clip it is clear that the internal smoke is flowing 

away from the open windows.  This is the strongest evidence identified that the effluent created by fires 

burning near the north face of WTC 7 often vented elsewhere from building, most likely due to pressure 

differences created by the ambient wind. 

Additional details concerning the local effects of the fires can be seen in Figure 1-131.  For instance, the 

distorted frame that had held the false ceiling for the area is still in place above the windows.  The ceiling 

tiles have been dislodged.  Further inside it is possible to see the floor slab for the 9th floor.  There 

appears to be a wall partition visible through window 8-47C.  It seemed to terminate at the false ceiling.  

For this reason, it would have been unlikely to have been an effective fire barrier. 

Figure 1-129 also provides good views of the 12th and 13th floors.  On the 12 floor every window glass 

between the east edge and window 12-52C is broken.  It is easy to identify the column locations due to 

the intact glass in place in front of the columns.  Flames are visible through the open windows from 

window 49D to window 52 D.  Comparison with Figure 1-127 shows that the fire between columns 52 

and grown substantially.  Additional glass has broken out of windows 12-51D to 12-52B, and the flames 

are much brighter.  Interestingly, window 12-52C still had glass in place.  Even though fire had spread 

earlier to a location between columns 55 and 56, there is no indication of a fire in windows 12-53D to 12-

54C. 

Figure 1-129 provides a much better view of conditions on the east side of the 13th floor than available 

from Figure 1-127.  All of the window panes between the east edge and column 46 have been broken.  

Several windows between columns 46 and 48 are also open.  Comparison with Figure 1-127 shows that 

much of the breakage between columns 46 and 48 occurred during the approximately 5 min period 

between the two clips.  An active area of fire is visible extending from window 13-43A to 13-45B.  The 

fires to the immediate west seem to have already died down, as have those between columns 42 and 43 at 

the east edge.  The observations suggest that the fires on the north face of the 13th floor are burning 

similarly to those on the 12th, i.e., by spreading somewhat erratically through offices located along the 

face. 

After filming from near the corner of Greenwich Street and Park Place, the crew moved up Greenwich 

Street to its corner with Barclay Street, immediately across the street from WTC 7.  Figure 1-132 shows a 

frame from a video clip looking up at the north face shot from this location.  The estimated time of 

between 3:58 p.m. and 4:18 p.m. was obtained by adding three minutes to the estimate for the clip shown 

in Figure 1-129.  This allows for some time spent near Park Place as well as the time required to move a 

block south to Barclay Street. 

The appearances of the open windows and fires on the face are similar in Figure 1-129 and Figure 1-132, 

with one major exception.  In the later frame extremely heavy flames and dense are coming from 

windows 8-44B to 8-45E.  This represents the first observation of large amounts of effluent flowing from 

fires on the north side of this floor and suggests that an internal flow pathway to the east or south faces 

from these windows was not available.  This intense fire had grown rapidly, since in the earlier clip only  
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Figure 1-132.  This frame taken from a video shot from near the corner of Greenwich and 
Barclay Streets shows the north face of WTC 7.  The time is estimated as being between 

3:58 p.m. and 4:18 p.m.  The intensities have been adjusted, and column and floor 
numbers have been added. 

relatively small fires were evident through windows 8-44B and 8-44D, and glass for window 8-44E, 

along with window 8-45A, was still in place. 

After leaving the corner of Greenwich and Barclay Street the film crew next moved to the corner of West 

Broadway and Barclay.  It is estimated that it would have taken a minimum of 3 min to reach this location 

after filming on the corner of Greenwich and Barclay Streets.  This assumption leads to the time being 

estimated as being between 4:03 p.m. and 4:23 p.m.  Figure 1-133 shows a frame taken from a video clip 

make shortly after reaching the location. 

During the estimated 5 min between the times when the clips shown in Figure 1-132 and Figure 1-133 

were taken, the heavy smoke and fire observed coming out of windows between column 44 and 45 on the 

8th floor in Figure 1-133 had retreated back into the building.  The dark bands deposited on the façade 

above these windows are telltales for the earlier heavy effluent flows from the nearby fires.  Similar 

darkening is present above windows 8-43C and 8-45B, indicating that earlier heavy smoke flows also 

took place from these windows. 

The fire spreading to the east on the 8th floor had apparently reached the east face by the time this frame 

was recorded.  Multiple window panes are broken and heavy fire is visible between columns 43 and 44, 

and window 42 is open at the top with flames visible through the remaining glass.  A small flame has also 

appeared on the east face, indicating windows were beginning to break on this side of the 8th floor.  

Within a few seconds this small flame grew much more intense. 

Flames are also visible on the 13th floor in Figure 1-133.  Review of the video clips indicated that flames 

were periodically observed from window 13-42C to window 13-45C.  Only light smoke is coming from 

the open window on the north side of this floor.  As observed earlier, there was no indication of fires  
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Figure 1-133.  This frame taken from a video shot from near the corner of West Broadway 
and Barclay Street shows the eastern side of the north face of WTC 7.  The time is 

estimated as being between 4:03 p.m. and 4:23 p.m.  The intensities have been adjusted, 
and column and floor numbers have been added. 

burning on the east side of the 12th floor at this time.  Elsewhere, window glass on the east side of the 

north face on the 7th floor, 9th through 11th floors, and above the 13th floor was intact. 

Another frame from a video clip recorded roughly 2 min later showing the lower northeast corner of 

WTC 7 is reproduced in Figure 1-134.  The changes on the north side of the 8th floor were substantial 

over this short period.  Additional windows opened up near the eastern edge, and the fires grew 

substantially in intensity.  While not readily apparent, flame were visible in window 8-42A in the short 

video clip. 

Some of the more interesting observations from Figure 1-134 concern the east face.  Very intense flames 

were coming from multiple windows on the 8th floor at this time.  A close of these flames taken from a 

video clip recorded about a minute later is shown in Figure 1-135.  Note that additional glass was broken 

out of window 8-42C during the short period between the two frames.  Comparison of the flames near the 

northeast corner on the north and east faces provides a vivid demonstration of the different burning 

behaviors on these two faces.  On the north face the flames are generally inside the windows, which was 

generally true for fires observed on this face, while very intense external burning, similar to that observed 

on the east side of the 12th floor much earlier, is taking place on the east face.  These observations 

provide additional evidence that pressure differences generated by the ambient wind affect the local fire 

behaviors observed on different faces. 

Closer inspection of Figure 1-134 reveals what appears to be a relatively light plume of white smoke 

rising from near the top of the louvers that span the 5th and 6th floors on the east face.  It was not possible 

to identify the exact location of the plume relative to the edge of the building.  At a minimum, the 

presence of this plume suggests that smoke had been transported to the 5th or 6th floors before being 

vented.  It is also possible that the source of the smoke was a fire burning somewhere on these two floors.  

The available imagery does not allow a choice to be made between these two alternatives. 
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Figure 1-134.  This frame taken from a video shot from near the corner of West Broadway 
and Barclay Street shows the lower northeast corner of WTC 7.  The time is estimated as 
being between 4:05 p.m. and 4:25 p.m.  The intensities have been adjusted, and column 

and floor numbers have been added. 

Figure 1-135.  This frame taken from a video shot from near the corner of West Broadway 
and Barclay Street shows a close up of the northeast corner of WTC 7 at the 8th floor.  
The time is estimated as being between 4:06 p.m. and 4:26 p.m.  The intensities have 

been adjusted. 
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Figure 1-136.  This cropped photograph showing the north face of WTC 7 was shot from 
near the corner of Murray and Greenwich Streets.  The exact time is unknown but fire 

distributions indicate it was shortly after the video frame shown in Figure 1-129, with a 
reasonable estimate being between 4:05 p.m. and 4:25 p.m.  Column and floor numbers 

have been added. 

Figure 1-136 shows another view of the north face of WTC 7 taken looking down Greenwich Street from 

near its corner with Murray Street.  The time of this photograph could not be determined, but comparison 

of the fire distributions with Figure 1-129 indicates that it was likely taken no more than 15 min later.  

Sometime between 4:05 p.m. and 4:25 p.m. is a reasonable estimate.  During the period between the two 

images the fire on the 8th floor broke out the remaining windows between columns 44 and 46 and 

developed intense burning in this area.  An intense fire near column 44 could also be seen in Figure 

1-132, which was taken only a few minutes after the frame in Figure 1-129.  At the earlier time intense 

burning was evident as far west as window 8-51B.  In Figure 1-136 the fire between columns 50 and 51 is 

clearly dying down, while flames are no longer evident to the west of column 51. 

There appears to be flames present in windows 9-54A and 9-54B.  There is some ambiguity because the 

glass in these windows still appears to be intact.  It is possible that some sort of reflection is responsible  
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Figure 1-137.  This frame was taken from a video clip shot from near the corner of 
Greenwich and Jay Streets.  The exact time is not known, but based on the fire 

distribution a time range of 4:15 p.m. to 4:35 p.m. was estimated.  The intensities have 
been adjusted, and column and floor numbers have been added. 

for the reddish color.  If there is indeed fire at this location, it represents the first indication of fire on this 

floor. 

On the 12th floor windows 12-53D, 12-54A, and 12-54B were opened between the times when Figure 

1-129 and Figure 1-136 were taken.  Recall that at the earlier time flames had been observed further to the 

west.  Apparently, the burning was filling in offices that were earlier jumped over.  Only light burning is 

apparent in the immediate vicinity.  On the 13th floor windows appear to open as far west as column 50 in 

Figure 1-136 with flames visible to the west of column 48.  In Figure 1-129 the open windows only 

extended as far west as column 48.  Clearly the fire on this floor was continuing to spread to the west. 

A frame from a video clip taken from a location much further up Greenwich Street than the view in 

Figure 1-136 is reproduced in Figure 1-137.  The fire distribution indicates the clip was taken later than 

the photograph in Figure 1-136.  Relatively low intensity flames are visible on the 8th floor from window 

8-45E to window 8-49B.  In Figure 1-136 the flames were in general more intense and extended to 

window 8-50D.  Since fully developed fires typically burn intensely for about 20 min, it is likely that the 

time between the two images was less than 20 min.  Assuming a 10 min difference yields an estimated 

time range of 4:15 p.m. to 4:35 p.m. 

The most dramatic change in the fire distributions between the two images was on the 9th floor.  In the 

earlier image there was evidence of a fire growing in windows 9-54A and 9-54B.  In the later image 

flames and heavy smoke are visible between windows 9-51A and 9-53B.  In the video clip and others 

recorded around the same time it can be seen that significant external burning was taking place.  Such 

burning was not typical of most locations on the north face.  This observation not only suggests that the 

fire had flashed over at this location, but also that there was no internal path available within WTC 7 for  
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Figure 1-138.  This cropped photograph showing the north face of WTC 7 was taken from 
near the corner of Greenwich and Harrison Streets.  The time could not be determined 

exactly, but based on the fire distributions a range of 4:25 p.m. and 4:45 p.m. was 
estimated.  The intensities have been adjusted, and column and floor numbers have been 

added. 

the fire effluent to vent on the east or south faces.  In Figure 1-134 isolated flames have reached as far 

east as windows 9-49B and 9-49C, indicating that the fire is spreading from west to east. 

Small isolated flames are evident at several locations on the 7th floor.  This is somewhat surprising since 

the fires on this floor had stopped spreading and died down much earlier.  There are still no indications 

that a fire has spread to the east beyond column 47.  No fires or broken windows are apparent on the 6th, 

10th or 11th floors. 

The north face of WTC 7 can be seen in the photograph reproduced in Figure 1-138.  The time could not 

be accurately determined, but it was clearly taken after the photograph shown in Figure 1-137.  Even 

though the photograph was taken from a long distance, it provides a great deal of useful information about 

the fire distributions.  The most intense fires are on the 9th floor.  Flames can be seen on this floor at both 

ends of the visible length running from window 9-45C to 9-52D.  Continuous flames are present between 

columns 45 and 50.  Apparently, the fire observed between columns 49 and 50 in Figure 1-137 grew and 

spread rapidly to the east.  Interestingly, there is still no sign of fire between columns 50 and 51.  This 

may be an indication that there was a room here that had not yet been breeched by the fire.  As seen 

earlier, heavy smoke is rising from the fire on this floor. 
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Figure 1-139.  This frame from a video clip shot from the top of a nearby building 
provides a view of the north face of WTC 7 at 4:37:46 p.m. ± 1 s.  The intensity levels have 

been adjusted. 

Close inspection reveals that there is an area of flame on the 7th floor between columns 46 and 47.  After 

a long period of inactivity, fire has clearly made its way to the other side of the obstacle that had earlier 

halted its spread across the face.  Note that that there is no indication of how fire arrived at this location.  

It could have spread from the west, south, or east. 

Low intensity flames continue to burn on the 8th floor between columns 47 and 49.  Similar flames can 

also be seen on the 12th floor between columns 51 and 52.  In Figure 1-136 it appeared that some of the 

glass was still in place for some of these windows.  This appears to be no longer true in Figure 1-138. 

The amount of fire spread and growth between the times when the images in Figure 1-137 and Figure 

1-138 were taken would be expected to require many minutes.  Once again a period of 10 min was 

assumed to estimate the time as between 4:25 p.m. and 4:45 p.m. 

Figure 1-139 provides a view of the north face of WTC 7 for which the time is accurately known.  It is a 

frame taken from a digital video that was accurately timed.  This frame was recorded just before 4:38 

p.m.  Even from the long distance from which the video was filmed it is possible to see a heavy fire 

burning on one of the floors.  Little or no smoke is evident on the north face, but dense black smoke is 

rising from the east face.  This appears to be another example of fires burning on the north face 

exhausting through openings on a different face of the building. 

The videographer zoomed in on the north face of WTC 7 during the same clip from which the frame in 

Figure 1-139 was taken.  Figure 1-140 and Figure 1-141 are two overlapping close up frames that taken 

together show portions of the 6th through 14th floors just after 4:38 p.m.  In Figure 1-140 the visible 

lengths of the floor extends from just east of column 45 to just west of column 47.  All of the visible 

windows on the 7th, 8th, and 9th floor were open at this time, while all of the windows on the 6th and 

10th floors still had glass in place.  Small spot fires are visible at numerous locations on the three floors 

with open windows. 
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Figure 1-140.  This frame from a video clip showing a close up view of the north face of 
WTC 7 was recorded at 4:38:11 p.m. ± 1 s.  The video was shot from the same location as 

the frame in Figure 1-139.  The image intensities were adjusted, and column and floor 
number have been added. 

Figure 1-141.  This frame from a video clip showing a close up view of the north face of 
WTC 7 was recorded at 4:38:14 p.m. ± 1 s.  The video was shot from the same location as 

the frame in Figure 1-139.  The image intensities were adjusted, and column and floor 
number have been added. 
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In Figure 1-138 intense fires were visible on the 7th and 9th floors in the same windows visible in the 

video around 4:38 p.m.  A lower level fire was also present on the 8th floor.  All of these fires had died 

down significantly by the time Figure 1-140 was recorded.  Since the typical intense burning cycle of 

most of the fires observed in WTC 7 lasted about 20 min, it seems safe to conclude that the photograph 

shown in Figure 1-138 could not have been taken later than 4:28 p.m.  Since the 20 min time range 

estimate for Figure 1-138 was 4:25 p.m. to 4:45 p.m., this suggests that the actual times for Figure 1-25 to 

Figure 1-127 to Figure 1-138 are much closer to the lower end of their estimated ranges than the top. 

Figure 1-141 shows the visible portions of the 9th to 14th floors.  The most prominent feature is the 

extensive fire present on the 11th floor between windows 11-44E and 11-47D.  A dull red glow is visible 

through window 11-48A.  This image provides the earliest indication that the fire on this floor had 

reached the north face.  There was no sign of a fire on this floor in Figure 1-134.  Recall that a growing 

fire was observed on the east side of this floor as early as 2:08 p.m.  It is remarkable that nearly two and a 

half hours were required for fire to finally appear on the north side.  Even though there is substantial fire 

present on the floor no smoke is visible coming from the open windows.  This is another example where 

the fires were venting elsewhere. 

All of the visible windows on the 12th and 13th floors are open in Figure 1-141.  There are no indications 

of fire at these locations on either floor.  All of the glass is in place for windows on the 14th floor, and 

there are not indications that fire was present. 

Another partial view of the north face taken from street level at nearly the same time as Figure 1-140 and 

Figure 1-141 is shown in Figure 1-142.  The photograph was shot on film so an accurate time was 

unavailable.  However, the same photographer shot an accurately timed digital photograph from very 

nearly the same location at 4:39:19 p.m.  The time was therefore assigned as 4:39: p.m. with a plus and 

minus uncertainty of 120 s.  In Figure 1-141 the intense fire on the 11th floor did not extend beyond 

column 47, while in Figure 1-142 it appears to have moved beyond column 48.  This suggests that the 

photograph may actually have been shot after the video frames. 

More flames are evident on the 7th, 8th, and 9th floors of the ground-level photograph than in the video 

frames shot looking down on the face.  In Figure 1-142 the flames on these floors appear to reddish and to 

be well removed from the windows.  It is possible that in the fires were actually so deep inside the 

building that they were hidden from the view looking down through the windows.  As before, there are no 

indications of burning on the 10th floor in Figure 1-142. 

After roughly 4:40 p.m., imagery in the Investigation data base showing the north face of WTC 7 is very 

limited.  Figure 1-143 provides a long distance shot of the north face of WTC 7 taken at 4:52:24 p.m. 

from the same vantage point as Figure 1-139.  In the video clip it is clear that smoke is passing across the 

lower part of the north face.  Unlike seen in Figure 1-139, there is no fire visible on the north face from 

this distance.  It seems the fires on the 11th floor have died down, but it is possible that fire was present 

but hidden by the smoke.  Heavy dark smoke is still visible rising from the east face of the building. 

Figure 1-144 shows a limited view of the north face shot from the northeast over the tops of the two 

buildings to the north of WTC 7.  The time was crudely estimated as being around 5:00 p.m. based on the 

pattern of sunlight and shadow on the building to the immediate north of WTC 7.  Only the 12th to 17th 

floors are visible.  Fires are burning on the 12th and 13th floors.  On the 12th floor the fires that were 

slowly spreading across the north face to the west have reached the northwest corner with flames barely 

visible in windows 12-57A and 12-57B.  Recall that fire was observed between columns 55 and 56 
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Figure 1-142.  This cropped photograph shows a partial view of the north face of WTC 7 
shot from near the corner of Harrison and Greenwich Streets.  The time of the image is 
estimated to be 4:39 p.m. ± 120 s.  The intensities have been adjusted, and column and 

floor numbers have been added. 

around 4:00 p.m.  At 2:00 p.m. this floor was burning near the southeast corner.  Apparently it took 

roughly three hours for fire to spread all of the way from the southeast corner to the northwest corner. 

The fire on the 13th floor has burned westward as far as column 55.  In Figure 1-136, which was 

estimated to have been taken around 4:15 p.m., flames were observed as far west as column 51.  This fire 

was continuing to work its way to the west.  There are no indications of fire burning in this area on floors 

higher than the 13th.  In the video clip some light smoke was visible blowing across the north face, but 

there was apparently little smoke coming from the open windows on the 12th and 13th floors, consistent 

with earlier observations that the effluent for fires on these floor vented at remote locations on other faces. 
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Figure 1-143.  This frame from a video clip shot from the top of a nearby building 
provides a view of the north face of WTC 7 at 4:52:24 p.m. ± 1 s.  The intensity levels have 

been adjusted. 

Figure 1-144.  This frame taken from video clip shot over the buildings at 30 West 
Broadway and 70 Murray Street shows the western edge of the north face of WTC 7.  The 
exact time for this video is unknown.  Based on the shadow visible on the top of the 70 
Murray Street, a rough estimate of 5:00 p.m. was derived.  The uncertainty is at least ten 

minutes.  The intensities were adjusted, and column and floor numbers were added. 
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Figure 1-145.  This cropped photograph of the north face of WTC 7 was taken from a 
building located to the northwest looking down Greenwich Street at 5:13:58 p.m. ± 3 s. 

A long distance partial view of the north face of WTC 7 shot at 5:13:58 p.m. is shown in Figure 1-145.  

No flames are visible.  While some smoke is visible passing over the north face, it is possible to make out 

the alternating granite spandrels and windows on the lower floors.  This suggests that no major fires were 

present over the visible width of the floors on the north face.  Smoke is still visible rising on the east face, 

but comparison with earlier similar views indicates that the smoke flow has decreased markedly. 

Figure 1-146 shows a longer distance shot of the north face of WTC 7 shot from the same location as 

Figure 1-144.  This video clip was recorded many minutes later than Figure 1-144 as is evident by the 

change in the shadow on the white building in the foreground.  It is believed that the clip was recorded 

within a couple of minutes of the WTC 7 collapse at 5:20:52 p.m.  At this time flames are barely visible 

on the 13th floor at roughly the same location as in Figure 1-144.  Very heavy dark smoke is visible rising 

along the east side of the building.  There is also considerable smoke passing across the north face.  The 

source of this smoke is not immediately obvious. 

During the clip that Figure 1-146 was taken from the camera zoomed in on the same area shown in Figure 

1-144.  Very heavy smoke was visible rising from near the northwest corner.  Suddenly, several pulses of 

jet flames several stories high were pushed out of one of a window near 13-54B on the 13th floor.  These 

pulses continued for about 6 s.  Figure 1-147 shows a frame captured during one of the pulses.  The 

amount of smoke on the face increased dramatically at the same time.  This is the only time that this  
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Figure 1-146.  This frame taken from video clip shot from the northeast shows the of the 
north face of WTC 7.  The exact time for this video clip is unknown, but it is estimated to 

have been taken within a few minutes of the WTC 7 collapse at 5:20:52 p.m.  The intensity 
levels were adjusted. 

Figure 1-147.  This frame taken from video clip shot over the buildings at 30 West 
Broadway and 70 Murray Street shows the western edge of the north face of WTC 7.  The 
exact time for this video clip is unknown, but it is estimated to have been taken within a 
few minutes of the WTC 7 collapse at 5:20:52 p.m.  The intensity levels were adjusted. 
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unusual behavior was observed for WTC 7.  Similar behaviors observed during the fire in the WTC 

towers (NCSTAR-1-5A) were attributed to internal pressure pulses generated by events such as local 

collapses within the buildings.  Since the time for this particular event is unknown, it is not possible to 

associate it a known event within WTC 7. 

Figure 1-147 is the latest image in the data base that provides useful information concerning the fire 

behavior in WTC 7.  Most of the information available in the later afternoon is for the north face.  The 

data base includes images that show the south and west faces during this period.  Unfortunately, the lower 

floors were always hidden by smoke or nearby buildings. 

1.6.3 Summary of Fire Spread Observations in WTC 7 

Even though available images showing fires in WTC 7 do not provide the detailed description of fire 

behavior that was possible for the WTC towers (NCSTAR 1-5A), there is sufficient information to derive 

general descriptions of the ignition and fire spread on various floors of the building.  Here the 

observations of the previous two subsections are summarized.  At the end of the subsection a number of 

fire maps derived from specific images are provided.  These will be utilized o derive summary maps for 

the east and north faces showing where fires were observed.  It must always be kept in mind that the fire 

observations are based on images of the exterior faces.  These images provide little indication about the 

behavior of fires well removed from the exterior walls. 

By the time that imagery of the WTC 7 faces started to become available around 11:00 a.m. following the 

collapse of WTC 1 numerous vehicles around WTC 7 were on fire and burning intensely.  It is likely that 

nascent fires were also growing within WTC 7 around the same time, but direct visual evidence for fires 

in the building is not available until around noon.  At the early times fire were primarily observed on 

higher floors, even though the heavy smoke pouring from the large opening on the south face created by 

falling debris suggested fires were also present on lower floors. 

The evidence shows that early fires were ignited on the 19th, 22nd, 29th, and 30th floors.  These fires 

were observed at the southwest corners of the floors.  The images indicate that while these fires grew 

large enough to break nearby glass from windows and to spread to the north along the west face, they 

generally did not spread far before dying out.  It is possible that these fires covered larger areas along the 

south side of the floors, but this could not be confirmed due to limited imagery and smoke obscuration.  

There were no indications for fires on these floors later in the afternoon on the east, north, or west walls. 

Between roughly 2:00 p.m. and the collapse of WTC 7 at 5:20:52 p.m. fires were observed spreading on 

all of the floors from the 7th floor through the 13th floor, with the exception of the 10th floor.  In the 

following descriptions of these fires approximate times will be used.  Details concerning actual times and 

uncertainties are included in the previous subsection. 

7th Floor 

Early indications of a developing fire were observed on the west side of the 7th floor shortly after 2:00 

p.m.  This fire spread north along the west face.  Initially, very little smoke was released from nearby 

windows, suggesting the fire was exhausting elsewhere, most likely through the south face since window 

glass on the east and north faces was in place at this time.  Heavy smoke eventually appeared from the 

windows on the west side nearest the north face.  The evidence suggests that the fire spreading along the 

west side turned the northwest corner and began to spread east across the north side sometime prior to 

3:00 p.m. 
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The fire on the north side spread relatively quickly, reaching column 47 by 3:12 p.m.  The fire appeared 

to stop spreading after reaching this point, and the flames died away.  Only indications of small localized 

spot fires to the west of column 47 were then observed until around 4:15 p.m.  Roughly 10 min after this 

time a large fire had developed to the east of column 47.  By 4:38:11 p.m. windows were open at least as 

far east as 7-44D, and the new flames had already died down.  No additional images are available to 

indicate the fire behavior further to the east on this floor.  It is considered likely that the fire continued 

spreading toward the east face. 

In general, little smoke was released from the north face windows by the nearby fires on the 7th floor.  It 

is likely that the fires on this side of the floor vented through the south face during the period that burning 

was observed. 

8th Floor 

The earliest fires observed on the 8th floor were on the north face in windows near the center of the face.  

As late as 3:15 p.m. there was no indication of fire in this area, but within about 25 min a substantial fire 

spreading to the east was visible between windows 8-47C and 8-53C.  The extent of the fire further west 

at this time is not clear.  It is not known where this fast developing fire first appeared on the north face.  

Later observations around 3:50 p.m. of intense burning on the north side of the west face at the same time 

that fires were dying at nearby locations on the north face suggest that the fire initially bypassed the 

northwest corner, only burning out this area after the fire became established on the north face. 

The rapid development and flame spread on the north side of the floor continued after the fire were first 

observed, and flames reached the east face around 4:05 p.m.  Even though little smoke and flame were 

visible coming from north face windows located close to the flames, extremely intense external flaming 

developed on the east face when the fire reached that location.  This is strong evidence that the ambient 

wind and associated external pressure variations around WTC 7 had a large effect on the appearance of 

flames in windows on the different faces. 

By 4:40 p.m. much of the burning near the center of the north face had died down.  The fires that were 

observed seemed to be located well away from the exterior wall. 

9th
 
Floor 

Shortly after 4:00 p.m. a small area of fire was observed in windows 9-54A and 9-54B on the west side of 

a center view of the north face.  The appearance of the fire further to the west at this time is not known, 

and there is no indication of how fire reached this spot.  Views of the floor as little as 10 min earlier 

provided no indication that a fire was present. 

Once the fire appeared, it grew rapidly and spread to the west.  By around 4:20 p.m. flames had reached at 

least as far east as window 9-49B, while roughly ten minutes later flames were visible between windows 

9-45B and 9-52D.  There were indications that the flames on the west side of this group of windows were 

already beginning to die down.  At 4:38:11 p.m. only small spot fires were visible between windows 9-

44D and 9-47B. 

Limited smoke and flames exited through open windows on the north face, suggesting the fires vented 

elsewhere from the building. 

The fire behavior after 4:40 p.m. is not known.  It is certainly possible that fires continued to spread 

eastward and moved onto the east face. 
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11th Floor 

A fire was present on the east face of the 11th floor as early 2:08 p.m. and windows 11-29 and 11-30 near 

the southeast corner were open.  The appearance of the smoke patterns above these windows suggested 

that these flames had burned intensely prior to this time.  Over the next 20 min the fire broke out window 

glass and developed intense burning for windows 11-31 to 11-35. 

It would be over two hours before burning would be observed at another location on this floor.  Images 

taken around 4:38 p.m. revealed intense burning in windows 11-44E to 11-46D towards the center of the 

north face.  In earlier view of the face there was not indication of burning on the entire north side of this 

floor at shortly after 4:00 p.m., or in the same area where the fire first reappeared as late as 15 min earlier.  

Shortly after the flame first appeared on the north face, a photograph showed intense burning in windows 

11-45C to 11-48A.  By around 4:52 p.m. the flames in the area had apparently died down. 

It pathway that the fire took to reach the north face is not known, nor is an estimate available for the when 

flames first appeared.  No additional views of flames on the floor were identified after 4:52 p.m. 

Despite the presence of intense burning on the north face, only light smoke and flame were visible 

coming from the open windows.  This indicates the fire effluent was venting from this floor. 

12th Floor 

As for the 11th floor, the first observation of a fire on this floor was on the east face around 2:08 p.m.  A 

clear view of this face at 2:11 showed flames coming from windows 12-29 to 12-34 with window 12-35 

open.  Glass was still in place in windows 12-28A and 12-28B, indicating that the fire had bypassed the 

southeast corner as it moved from the south face onto the east.  By around 2:30 p.m. the intense flames 

originally seen on the face were dying down, while the fire had spread into the southeast corner and as far 

north as window 12-38. 

The next time that an image showed fire on the 12th floor was just before 3:00 p.m. when flames were 

observed between windows 12-44C and 12-45C on the north face.  The fire had apparently bypassed the 

northeast corner of the floor and spread internally to the north side.  In less than 15 min the fire on the 

north face spread rapidly to the east to fully engulf the northeast corner of the floor and more slowly to 

the west, reaching as far as column 47.  Over the following 40 min the fire spread to the west in starts and 

stops, sometimes bypassing some windows before later opening them.  By around 3:55 p.m. flames had 

appeared between column 55 and 56.  After this time views of windows further to the west were limited.  

An image taken around 5:00 p.m. showed that the fire had continued spreading west, and intense flames 

were coming from windows at the northwest corner. 

In general, heavy smoke and flames were observed coming from windows on the east side of the building, 

while only amounts were released on the north face.  This is strong evidence that the pressure differences 

on the faces due to the ambient wind generated internal flows within the building that transported fire 

effluent away from the west and north faces towards the south and east faces. 

13th Floor 

The first visual evidence for burning on the 13th floor was seen on the east face around 2:30 p.m.  An 

untimed photograph showed intense smoke and flame coming from windows across much of the face 

somewhat later.  The evidence suggests that a fire burned along the east side of the face, turned at the 

northeast corner, and began spreading across the north face.  Details concerning this fire spread are not 

available, but flames had reached column 46 by around 3:42 p.m.  At 4:38 p.m. all of the windows 
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between 13-44A and 13-47C were open, and the fires responsible for opening the windows had died 

down to the point where they could no longer be observed. 

The next time that flames were observed on the floor was around 5:00 p.m. when intense burning was 

observed between windows 13-53D and 13-54D.  Just prior to the collapse of the building at 5:20:52 p.m. 

a jet of flames was pushed from windows in the same area.  The event that caused this unusual behavior 

has not been identified. 

The limited smoke and external burning observed on the north face indicated that the effluent from fires 

along the north edge of the 13th floor vented elsewhere form the building. 

Fires on Other Floors 

With the exception of the fires on the 19th, 22nd, 29th, and 30th floors discussed at the start of this 

section, there is essentially no direct visual evidence of fires on other floors of WTC 7.  Heavy smoke was 

observed coming from the opening created on the south face of WTC 7 by debris falling from WTC 1.  

This smoke suggests that internal burning was taking place by provides little indication of specific 

locations.  There was limited evidence that light smoke was coming from louvers on the east side of the 

5th and 6th floors around 4:10 p.m.  It was not possible to identify the source of this smoke. 
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Figure 1-148.  This facade map summarizes observations of fires and open windows on 
the east face of WTC 7 around 2:10 p.m.  It is based on Figure 1-110 and a second 

photograph taken 15 s earlier. 
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Figure 1-149.  This facade map summarizes observations of fires and open windows on 
the east face of WTC 7 around 2:14 p.m.  It is based on two photographs taken within a 

few seconds of each other. 
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Figure 1-150.  This facade map summarizes observations of fires and open windows on 
the east face of WTC 7 around 2:30 p.m.  It is based on Figure 1-113. 
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Figure 1-151.  This facade map summarizes observations of fires and open windows on 

the north face of WTC 7 around 2:57 p.m.  It is based on Figure 1-114. 

Figure 1-152.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 3:05 p.m.  It is based on Figure 1-116. 
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Figure 1-153.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 3:10 p.m.  It is based on Figure 1-118. 

Figure 1-154.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 3:13 p.m.  It is based on Figure 1-122. 
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Figure 1-155.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 3:42 p.m.  It is based on Figure 1-124. 
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Figure 1-156.  This facade map summarizes observations of fires and open windows on 
the west face of WTC 7 around 3:50 p.m.  It is based on several video clips including the 

one that Figure 1-125 and Figure 1-126 were taken from. 
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Figure 1-157.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 3:54 p.m.  It is based on Figure 1-127 and the clip from 

which it was taken. 

Figure 1-158.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 4:00 p.m.  It is based on Figure 1-129 and the clip from 

which it was taken. 
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Figure 1-159.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 4:03 p.m.  It is based on Figure 1-132 and the clip from 

which it was taken. 

Figure 1-160.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 4:08 p.m.  It is based on Figure 1-133 and the clip from 

which it was taken. 
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Figure 1-161.  This facade map summarizes observations of fires and open windows on 
the north face of WTC 7 around 4:10 p.m.  It is based on Figure 1-134 and the clip from 

which it was taken. 
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