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ACT ONE 

Segment 1 - September 11, 2001  

4 aeroplanes were hijacked by 19 members of an Extremist Islamic terrorist group called al Qaeda.  

This is the story of unsung hero’s who witnessed death and destructions in one of the darkest chapters of US 
history and whose initial instinct was ‘how can I help?’ Unfortunately, that selflessness came at a price. 

The event 

Timeline: 

7:59AM 

American Airlines Flight 11 (Plane 1) takes off from Boston’s Logan International Airport bound for Los Angeles 
with 81 passengers, only half full, including 5 terrorists and 11 crewmembers on board.  

8:14AM 

A second plane, United Airlines Flight 175 (Plane 2), took off also from Boston’s Logan International Airport 
bound for Los Angeles with 56 passengers, only one-third full, including 5 terrorists and 9 crewmembers on 
board. 

8:14AM - AT THE SAME TIME 

(Plane 1) has its final communication with air traffic controllers. Sixteen seconds later, the controllers instruct the 
pilot to increase the plane’s altitude. There is no response. 

8:19AM 

A flight attendant on (Plane 1) alerts American Airlines that the plane has been hijacked. She reports that the 
“cockpit is not answering” and the hijackers reportedly have a bomb. Two flight attendants and a passenger have 
been stabbed. 

8:20AM 

A third plane, American Airlines Flight 77 (Plane 3) departs from Dulles International Airport near Washington 
D.C. bound for Los Angeles with 58 passengers, one-third full, including 5 terrorists and 6 crewmembers. 

8:21AM 

(Plane 1) turns off its transponder making it difficult for air traffic controllers to monitor its course. 
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8:24AM 
Accidentally broadcasting over Air Traffic Control channel instead of the public-address system, a terrorist on 
(Plane 1) announces that they have some planes but everyone is to stay quiet as they are returning to the airport. 
 
8:42AM 
The fourth plane, United Airlines Flight 93 (Plane 4), departs from Newark International Airport in New Jersey 
carrying 37 passengers, one-fifth full, including 4 terrorists and 7 crewmembers. 
 
8:44AM 
A second flight attendant on (Plane 1) is on the phone with air officials. They report that the plane is in ‘rapid 
descent’ and is flying ‘way too low’. 
 
8:46AM 
(Plane 1) crashes into the North Tower of the World Trade Centre between Floors 93-99. 
8:51AM 
(Plane 2) unexpectedly changes its altitude. Efforts to contact the plane by Air Traffic control are unsuccessful. 
8:52AM 
A Flight attendant on (Plane 2) calls Officials to notify them that the plane has been hijacked and both pilots are 
dead. 
8:54AM 
(Plane 3) turns from its assigned route.  
8:54AM 
(Plane 2) sets a course for New York City 
8:56AM 
(Plane 3) turns off its transponder. 
9:03AM 
(Plane 2) crashes into the South Tower of the World Trade Centre between floors 77 and 85. 
9:25AM 
Federal Aviation Administration (FAA) bars all civil aircraft in the United States from taking off. 
9:29AM 
(Plane 4) declares ‘Mayday’ over radio transmission and a physical struggle is heard. Second’s later someone 
yells ‘get out of here’. 
9:32AM 
(Plane 4) terrorists announce they have a bomb on-board. 
9:37AM 
(Plane 3) crashes into the Pentagon.  
9:41AM 
(Plane 4) transponder is turned off. 
9:42AM 
FAA orders all civil aircraft flying in US airspace to land. 
9:57AM 
Passengers on board (Plane 4) rush the cockpit in an attempt to retake the plane. The terrorists roll the plane 
from side-to-side and up-and-down but passengers continue to batter the cockpit door. 
9:59AM 
World Trade Centre – South Tower Collapses. 
10:02AM 
Passengers close to breaching (Plane 4)’s cockpit door. The terrorists go into a sharp descent. 
10:03AM 
(Plane 4) crashes in a field in near Shanksville Pennsylvania.  
10:28AM 
World Trade Centre – North Tower Collapses. 
This terrorist attack changed the course of U.S. history. The effects of this are still felt to this day. 
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• South Tower took 56 minutes after the crash to collapse 
• North Tower took 1 hour & 42 minutes to collapse 
• 3,000 people died in these attacks. 

Plane 1 
• American Airlines Flight 11 
• Boeing 767-200ER 
• Weight: 80 tons (empty weight) up to 142 tons (maximum capacity) 
• ~9700 gallons (36-37000L) jet fuel 
• Crashed into the North Tower at 440 mph (~700 km/hr) 

Plane 2 
• United Airlines Flight 175 
• Boeing 767-200ER 
• ~9100 gallons (35000L) 
• Crashed into the South Tower at 540 mph (~870 km/hr) 

This was estimated at: 
• Each tower weighed ~250,000 tons, ~500,000 tons in total 
• Had 200,000 tons of steel 
• Had 425,000 cubic yards of concrete 
• 6 million squared feet of masonry 
• 5 million squared feet of painted surfaces 
• 7 million squared feet of flooring 
• >40,000 windows amounting to 600,000 squared feet of window glass, 
• 200 elevators 
• 91,000 litres of jet fuel 
• And fires burning above 1,000 degrees Celsius 

 

EVERYTHING COLLAPSED AND DISINTEGRATED.  

The vast majority of it turned into dust, called now WTC dust (World Trade Centre) when the towers collapsed. 

The dust plume was calculated to reach 1.2-1.5 kilometers in height. 

The dust covered everything surrounding the site with and measured 3 inches thick six blocks from the World 
Trade Centre. The dust reached at least 5 km away – anecdotally  much further. 
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ACT TWO - GROUND 0 

INTERVIEW WITH DENNIS STRENK: HOST OF PEOPLE OF PATHOLOGY PODCAST. 

AEROSOL A BUILDING: TOXIC DUST/FLOATING PATHOGENS 
• An acute environmental disaster of enormous magnitude 

Actual contents identified 

• Cement 
• Glass fibres 
• Asbestos (25% of samples showed levels >1% threshold that indicates ‘significant risk’ 
• Lead and other heavy metals 
• Polycyclic Aromatic Hydrocarbons (PAHs) – fumes from burning jet fuel 
• Polychlorinated biphenyls (PCBs) (used in electrical transformers – toxic on their own but even more 

toxic when burned at a high heat) 
• Dioxins – highest ambient measurement ever recorded anywhere in the world (at least 100 times higher 

than those found downwind of a garbage incinerator)  however, risk believed to be lower than the life-
time risk a person is exposed to by their food (over their life) 

 

CONTENTS OF WORLD TRADE CENTRE (WTC) DUST 

• 95% coarse particles 

<1% was fine size (<2.5 μm) and >90% was 2.5-100 μm  essentially all of this was coarse particle size range. 
This meant the WTC dust was much more likely to lodge in the upper airways. 

Airborne particles levels were highest immediately after the attack and declined afterwards. 

WTC Dust 

• 80-90% of the contents were composed of concrete floor slabs colliding with each floor containing 
concrete, gypsum (calcium sulphate) wallboard, glass- and slag-wool insulation fibers (SVFs) and finely 
divided mixed powder 

• Surrounding buildings/equipment were covered in this dust that could be inches thick 
• pH was very high (between 11-12)  highly alkaline: extremely caustic 

However, high alkaline mixture of: 

• Crushed concrete 
• Gypsum 
• Synthetic vitreous fibers (SVFs) 

Inhalation exposure 

• Experiments showed that WTC Dust would become alkaline-to-caustic due to dissolution of Calcium 
Hydroxide in the crushed concrete in the particles and calcium sulfate from the gypsum wallboard in the 
particles 
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Reference: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4686342/ 

WHY WAS OUTDOOR COMPARATIVELY MUCH LESS PH THAN INDOOR? RAIN ON 
SEPTEMBER THE 14TH REDUCED THE DUST PH  BUT STILL DID NOTHING ABOUT THE 
COMPOSITION OF THE WTC DUST. 

Effect: 

- Exposed areas such as: eyes, nose, and throat 
- WTC Dust was inhaled and deposited in the conductive airways 
- They were also swallowed 

Both caused physical and chemical irritation to the respiratory and gastroeosphageal epithelia.  

Monitored toxicants were identified, however, it appears the monitoring of the much larger-sized and high alkaline 
WTC Dust particles that, in retrospect, contained the more likely causal toxicants.  

Most particles between 2.5-10 μm enter the conductive airways. Super-coarse particles (>10 μm) can still enter 
the URT but can still penetrate the lungs if airborne concentrations are high enough (as they would have been in 
911). 

Propensity of WTC Dust to aerosolize was 10-10000x more than that of the ordinary office building dust. 

Opportunity to resuspend this WTC Dust was much higher. 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4686342/
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Exposure  

Thousands of first responders, workers, and residents were exposed. Thousands of police officers and 
firefighters were exposed. The clean up continued for up to 10 months. 

Not only was there the initial exposure but then continued exposure during the clean-up effort. 

There is no precedent for this type of event. However, we do know some aspects that can occur with exposure. 
Usually due to occupational exposure events and rules. 

Separate/individual examples of exposure 

Inhaled gypsum – ‘Buried under gypsum powder’ 

Case report 

• Gypsum is a mineral dust consisting of calcium sulfate 
• Used in building construction: drywall (walls/ceilings), sheetrock, plasterboards 
• Also used in concrete blocks 

Incident 

• A worker was buried in an accidental avalanche of fine gypsum powder as he worked within a silo 
• He inhaled a large amount of gypsum (several spoons?) but was able to clear his airways initially 
• He was trapped in the gypsum for ~15 minutes 
• Admitted to ED with dyspnoea (difficult breathing), stridor (audible sound on breathing), and cough. His 

oxygen saturation was down (90%) 
• Underwent bronchoscopy  diagnosed with acute tracheobronchitis as the gypsum had caused 

irritation (was found in ‘chunks’/deposits in the airways 
• Remaining calcium sulfate was removed by aspiration without rinsing (water would have caused 

exothermic damage to the bronchial mucosa) 
• Treatment: steroids, antibiotics, and bronchodilators (in an attempt to increase mucociliary clearance) 
• Within a month, the patient was symptom free without any residual impairment 

Note: airways are lined by fluid and mucus as a protective layer. When gypsum combined with water, it causes 
an exothermic reaction (burns) as the chemical reaction. 

Silicosis (silicon dioxide) 

• One of the oldest known occupational pulmonary hazards  Free silica (SiO2) or crystalline quarts 
• Who is typically at risk: mining, stonecutting, sand-blasting, glass and cement manufacturers, foundry 

workers, granite 
• Silica dust is highly fibrogenic 
• Most pulmonary fibrosis occurs in a dose-response fashion after many years of exposure 
• Eg. 3 grams of inhaled silica dust can be fatal 
• Silica:  

o Very toxic to alveolar macrophages 
o Initiates fibrogenesis 
o Can cause calcification around hilar lymph nodes (‘egg-shell’ calcification) 

• Note: we know prolonged exposure leads to chronic silicosis. 

What does acute silicosis look like? 

• Patients get profuse (widespread) miliary (small ‘seeds’ resembling millet seeds) infiltration or 
consolidation 

• Disease may be quite severe and progressive despite the discontinuation of exposure 
• Whole lung lavage (whole lung washing out) may provide symptomatic relief and slow the progression 

Pathology 

• Silica is cytotoxic to alveolar macrophages patients are at increased risk of acquiring specific lung 
infections (TB, atypical mycobacteria, and fungi) 

• Potential complications: increased risk of autoimmune connective tissue disorders (RA, scleroderma) 
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• Silica is a possible lung carcinogen 

Fires at the site created toxic combustion products including: 

• Polycyclic aromatic hydrocarbons (PAH) 
• Dixoins 
• Volatile Organic Compounds 
• Other known carcinogen compounds 

Contaminants in WTC dust/ash: 

• Asbestos 
• Hydrochloric acid 
• Polychlorinated biphenyls 
• Silica 
• Heavy metals  

 

AND OF COURSE: 

Post-Traumatic Stress Disorder 

**** - Psychological stress - **** PTSD!! 

The clean up effort: 

• 1.8 million tons of rubble removed 
• 24/7 for 9 months 
• WTC dust exposure was significant 
• The effects would have life-long health consequences  
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ACT THREE - PAYING THE PRICE: THE COST OF HEROISM 

DO WE KNOW OR DID WE HAVE ANY IDEA AT THE TIME OF THE EXPOSURE THESE 
PEOPLE/WORKERS HAD? 

Short answer  No. This large-scale acute event has no precedent. 

Short term consequences 

A study three years after the event. 

Mice studies showed moderate pulmonary inflammation but marked bronchial hyperreactivity.  

However, the long-term effects were yet to be established. These studies were only 3 years after the event.  

MEDICAL FINDINGS 

WTCHP – World Trade Centre Health Program 

• Health coverage for two groups: 
o Responders: emergency responders, recovery, and cleanup workers and volunteers (also at 

the Pentagon, crash site near Shanksville, Pennsylvania) 
o Survivors: people who were present on the day of the attacks (worked, lived, went to school in 

the NY City disaster area) 

 

 

 



Reference notes by 

 

General Pathologist  
Dr Travis Brown  

 

 

 
Cancer 

• Over 60 types of cancer have been classified as WTCHP  
 

 

Cardiovascular disease 

• Study found that firefighters who either: 
o Arrived before noon on 9/11 had a 44% greater risk of CVD than those who arrived on the 

afternoon 
o Firefighters who worked at the WTC site for >6 months also had increased CVD risk 

PTSD 

• Estimated PTSD prevalence ranges from 3.8-29.6% (4-30%) depending upon the population in question 
• Study of ~64000 enrollees compared to a baseline enrollees 
• Increased risk of PTSD in first responders  
• Increased mortality (all cause and CVD) in PTSD groups  
• We know that people who suffer from PTSD have a generally poor overall heatlh outcomes 
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First responder Luis Alvarez’s interview from Fox News Shepard Smith - sound-bite. 
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