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Since it has been stated by some that UFOs and/or aliens may be responsible for the recent SpaceX 

explosion, this report has been written for MUFON. The event took place on Thursday 1 September 2016 
at approximately 5:40 am est. The location of the explosion  was (SLC-40) Space Launch Complex 40 at 
the Cape Canaveral Air Force facility. Prior to going any farther, it should be noted that this investigator 
found absolutely no indication of any UFO or alien connection with this event. He does admit that he did 
not check every frame, but he did watch the entire video 3X and chose locations to investigate from those 
viewings. 

Additionally having worked at Cape Canaveral in the 1970s the writer did see a few "Operational 
Glitches" and wishes to make an editorial comment. NASA and pretty much all of the companies involved 
in missile launches love to use benign words like "anomaly" when describing these occurrences. 
However, when something blows up. it's rather dramatic and probably merits being termed a "failure" 
rather than an "anomaly".  

 

1.0 GENERAL 

Figure 1 shows the layout of SLC-40. In this figure, the blue dashed circle is the launch pad and the 
red dashed circles are the light towers seen in the video The Green arrow shows the approximate 
direction the camera is aimed at. In each frame of the picture Light Tower #1 is the far right tower and 
Light Tower #3 the far left tower. Light Tower #2 is between the two and Light Tower #4 is off to the left 
and cannot be seen. The green circle in he lower right of the figure is the LOX Storage building (round top 
building) seen to the extreme right in the frames. Finally North is almost straight upward. 

 

 
Figure 1: SLC-40 

To save long discussions throughout this paper there has to be an agreement as to what is being 
seen in each of the frames. It was stated above that the green arrow in figure 1 is the approximate 
direction the camera is aimed at. The problem is we have no idea as to its exact location or of any 
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magnification it may impart to the frames. Some definition, therefore, has to be given as what is being 
seen. Obviously there is a plane defined by the camera. In this document that plane will be named the 
"Camera Plane". Technically the Camera Plane is a plane in the camera's "Cone of Vision" which is 
normal to a the direction the camera is looking.. Obviously there are an infinite number of these planes. 
Additionally as can be seen in Figure 1, although various items in any frame (ex. the Light Towers) will 
appear to be in this plane, they are all different distances from the camera. Although arbitrary, the plane 
chosen was the plane anchored to Light Tower #1. 

.The problem in what was stated above is that the plane is only anchored at 1 point. It can therefore 
rotated that point. To determine its orientation (or equivalently the camera's location) the writer rotated the 
plane about the anchor point until an orientation was found in which the relationship of the distances 
between the three towers seen approximately mimicked the relationships measured from one frame. It 
should be noted that the above said "approximately". There is no requirement in this report to have an 
exact location.  

In the video (and Figure 2), vaporization of the LOX can be seen to be floating off to the left. It was 
indicated in reference that the LOX used in the Falcon 9 FT is maintained at a temperature of -340 °F ( 66 
°K )1. When the LOX is loaded into the Falcon tanks the coldness of the liquid quickly cools down the 
tank walls, but in doing so some liquid boils off producing the vapor seen. To be complete, the kerosene 
fuel (RP-1) also cold. It is chilled to -7° C ( ~ 20° F )2 

Figure 2 (frame #02640) is the first frame found that shows a vaporization of the LOX near the top of 
the second stage. Since the first frame showing an explosion is #03969 and the frame rate is 60 frames 
per second, the vaporization started approximately 22 seconds prior to the explosion. Additionally sin the 
vapor is seen moving to the left in the frames, there has to be some wind blowing in that direction. As per 
Weather Underground, the wind in Cocoa at 8:47 am was from the ESE at 11.5 mph. That means the 
wind was blowing to the WNW which is to the left in the picture.  

Weather Underground also stated the morning was overcast. Although that would be a problem for an 
actual missile firing, this was intended to be a "Static Fire" (SF) test prior to an actual launch. In an SF 
test the missile is assembled on the launch pad; locked in place; fueled; and the engines ignited. The test 
is basically "dress rehearsal" of the launch. In addition to testing all of the launch vehicles systems, it also 
tests the pad’s high-volume water deluge system. 

 
Figure 2: Frame 02640 - First Indication of Vapor from Second Stage 

Elon Musk (SpaceX Chief Executive) stated3 the explosion originated around the Falcon 9’s the 
upper stage liquid oxygen tank while it was being loaded. It is probably true it occurred during the loading 
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of the Liquid Oxygen tank, however, oxygen itself is not flammable. There therefore had to be some fuel 
to oxidize.  

Fueling of each stage normally occurs in 2 steps. In the initial step the liquid goes in rapidly until the 
tank is almost full. the second step is a topping off operation where the liquid is fed in much slower. The 
writer could not find any statement as to the stage that was when the explosion took place.  

It will be shown later in this document that vaporization begins to be seen emerging from the area 
near the top of the second stage approximately 20 seconds prior to the explosion (Figure 2). This seems 
too short for either state to complete but that is not proof. Although not mentioned anywhere, It will also 
be seen later that fuel leak an explosion occurring during a fueling operation could explain the initial 
shape of the explosion. 

 
 

1.1 LAUNCH VEHICLE (LV) 
 
Since the document will be discussing the Falcon 9 missile throughout it is reasonable to define the 

various portions of the vehicle. The Falcon 9 launch vehicle is seen in Figure 3. 

 
Figure 3: Falcon 9 Missile 

The top portion of the LV is the "Fairing".. That is the section that carries the missile's payload. As can 
be seen in the figure it is a little larger in diameter than the rest of the missile. It is 42 feet long and 17.1 
feet in diameter..(Data obtained from http://www.spacex.com/falcon9.) Directly below the fairing s the 
"Second Stage." The second stage comprises about 10% (~19 ft) of the main tube below the Fairing. It 
has one Merlin vacuum engine. It is designed to ignite a few seconds after stage separation. It also can 
be restarted multiple times to place multiple payloads into different orbits. The lower 90 percent (~169 ft) 
of the main tube houses a small "Interstage Structure" and the "First Stage". The first stage has nine 
Merlin engines.  
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As per the SpaceX "Falcon 9 Launch Vehicle Payload User's Guide" the length of this vehicle with 
Fairing attached is 70 meters (229.6 ft). Therefore the main tube of the vehicle is approximately 187.6 
feet long whit he first stage being approximately 169 feet long and the second stage being approximately 
19 feet long Both stages use sub-cooled Liquid Oxygen (LOX) and chilled (to about -7 deg C) Rocket 
Propellant 1 (RP-1) as fuel. 

 
 

1.2 MEASUREMENTS: 

Although measuring anything from a photo is at best problematic, it does provide a means of gaining 
approximate distance relations and speeds for background objects. However measurements do not only 
depend on the photo itself, they also depend on the program that opens them. Therefore after 
determining a standard from the measurements the results will be quoted as relations to standard items 
on every photo. This is the There are two known distances that can be used. They are the height of the 
missile; and the distance between towers. Both will be checked. 

Missile:  As per above the height of the Falcon with fairing is 229.6 ft . Since it measures 7.3 cm. This 
yields a value of 31.45 ft / (measured vertical cm). As an aside, users should always be careful using 
vertical measurements on a photograph since there is a distance gradation from bottom to top which can 
be very large.  

Towers: With no knowledge of the location of the video camera, distances between the light towers 
cannot be determined from direct measurements off of a frame. However the relationship between those 
distances does provide a means of determining the plane shown in the frames. and hence the direction 
the camera is looking. Define an arbitrary plane as a straight line starting at tower 1 on a plan view of the 
site. Assuming the camera is far away, light from any tower to the camera will be approximately normal to 
the line. The relationships between the crossing points can then be measured and compared to that seen 
on the frame. If the relationships are not the same as that seen on the frame, tilting the line will change 
them. Although geometry would allow an exact calculation, it isn't required. Since the only purpose of this 
is to be able to measure horizontally off of the frame an approximate value is all that is needed.  

A printed version of figure 1 was obtained and a ruler varied on top to obtained the desired 
relationships. This resulted in a distance between tower 1 & tower 3 normals to be 14 cm while the direct 
distance was 15 cm. Using "www.movable-type.co.uk/scripts/latlong.html" to relate the 15 cm value to a 
distance in feet and then reducing it by 1/15 th yields 32.6 ft / (measured horizontal cm).  

Relations: Since both results above are approximate and almost equal, it was decided to use 32 ft / cm 
for both directions. The horizontal figures for what is seen on each frame are then: 

 Tower 1 - Tower 3: D13 = 456.40 feet Tower 1 - Tower 2: D12 = 147.76 feet 
 Tower 2 - Tower 3: D23 = 308.65 feet Tower 2 - Ctr Missile: D2M = 157.61 feet 
 Ctr Missile - Tower 2: DM2 = 151.04 feet 

Therefore for any size frame, a measure distance (L1-2) for the distance between Tower 1 and Tower 2 is 
always equates to 456.4 ft and any other distance (Dunk) in the picture plane can be calculated from 
measurements (Lunk and  L1-2). 

Dunk = ( Lunk / L1-2 ) * 456.4 

The major drawback to measuring things using the above values is that they refer to a specific 
distance from the camera (the picture plane). However, sizes vary with distance. Everyone has seen how 
objects seem to get smaller when they are far off or larger when they are closer. By similar triangles and a 
constant camera angle, that scaling can be included with a simple multiplicative factor ( a )..  

Dunk = a * ( Lunk / L1-2 ) * 456.4 
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Additionally, due to the constant frame rate, horizontal speeds also scale exactly the same way. 
Obviously this scaling is not needed for known objects. Its utility would be for checking what an unknown 
"blob" in a frame may be. It should be noted the speed scaling only works if the "blob's" size remains 
constant and it moves approximately horizontal. 

 

2.0 VIDEO IMPLICATIONS 

This word implications in the above title was chosen to accentuate the fact that everything seen in a 
film such as this is open to question. 

 

2.1 INITIAL FLAME 

The first flame in the explosion is seen in frame #03969. The following are cropped versions of it and 
the preceding frame (#03968). 

     
  Fig. 4a: Frame 03968        Fig. 4b:  Frame 03969 

Each of these frames provide an item of interest: 

Figure 4a shows that ~15 m-sec prior to the explosion nothing seemed to be happening. That includes 
nothing approaching the missile. Even in Figure 5 which is a full view of this frame, the only oddity seen is 
a little dot just to the right of the top of the middle light tower. (The dot will be discussed later.)  

Due to the vapor seen near the rocket's fairing and going off to the left. , the frame also shows  that 
the second stage was either in the process of being fueled or its fueling was complete. It should be noted 
that the fuel for the ship is only cooled to -7 degrees. Therefore there could be a leak in the fuel system 
that could not be seen in a black and white picture such as this. 

Figure 4b shows that in the 15 m-sec between the frames a full explosion has occurred near the top of 
the second stage. It can be seen that the explosion is not omni-directional. It has a definite shape (up-
down oval). It is believed that is a function of gravity. This frame also shows a tail at the bottom of the 
fame that falls almost straight down and them hooks in the same direction as the previous vapor trail.  

Elon Musk (SpaceX Chief Executive) stated3 the explosion originated around the Falcon 9’s upper 
stage liquid oxygen tank while it was being loaded. This statement is almost certainly true. Fuel must 
have been leaking out to have any fire at all. By inspection, the explosion obviously occurred near the top 
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of the second stage. However it points toward the oxygen and oxygen is not flammable. Therefore, at 
best, the statement is misleading. There had to be some fuel to burn and an initial spark to start the 
explosion. There is plenty of oxygen in the air. Regardless of what the oxygen system was doing the 
existence of a spark and fuel would have caused a fire. 

If it weren't for the tail, it would be reasonable to assume a break in the fueling system opened the 
fuel line to the outside and also caused the spark. However a simultaneous oxygen-fuel leak and spark 
would have immediately erupted in a ball of flame consuming all available fuel, No fuel would run down to 
create the tail. It would be oxidized almost immediately. To create the tail some fuel had to fall down 
alongside of the rocket prior to the explosion. It is accepted the time difference between the start of the 
leak and the explosion would be very short, but it had to exist. Figures 5a, b, and c substantiate this 
statement. Figure 5a (the same as 4b above) shows the initial flame; 5b shows the situation 15 m-sec 
later; and 5c shows 30 m-sec after the initial flame. Although the times between these figures is extremely 
small, It can be seen in these figures that the tail is basically consumed in the initial explosion and the 
flame is moving upwards. Therefore the tail could not have caused by the explosion. Additionally the top 
of the fireball is slowly expanding horizontally as more fuel and oxygen is added.  

    
 Figure 5a: Initial Explosion Figure 5b: 15 m-sec  Figure 5c: 30 m-sec  
  after the Explosion after the Explosion 

Although the above seems to indicate that it takes both fuel and a spark to cause an explosion, that 
may not be true. Both the 1st and 2nd stages use a hypergolic ignition system. That system contains 2 
chemicals (TriEthylAluminum and TriEthylBorane) which ignite when they come into contact. The problem 
with assuming that to be the spark that ignited the explosion is its location in the missile. It has to be near 
the engines and they are at the bottom of each stage. It could be argued that the fairing is just above the 
explosion location, however to this writer knowledge, the Fairing is just a box for carrying the payload and 
has no engines, fuel or ignition system. 

Prior to stating what the writer considers the most reasonable answer to the cause of the explosion 
some consideration has to be made of possible external events. Any external exploding object would 
produce both fire and a blast (shock) wave. Normally the blast wave would precede the fire. In this case 
the shock wave would rip apart the fueling system so the following fire could ignite it. However it is 
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believed the time difference between the blast wave and the fire would be too small to produce the shape 
(tail) seen. 

It is accepted that 2 external events could produce the effect seen. It is however difficult to 
understand why any entity would wish to do that. Using 2 items doubles the possibility of the overall effect 
not occurring. Additionally since an external entity could not know the exact time any camera frame is 
exposed, two items doubles the possibility of one of them occurring exactly during the frame exposure 
and thus being detected. The only gain would be confusion on our side and it will be discussed later that 
nothing was seen. It is therefore believed this indicates a local cause is a much more reasonable 
conclusion than something coming in from the outside. 

 
 

2.3 DOT MOVING ACROSS SCREEN DURING EXPLOSION 

It has been noted that a dot can be seen in figure 5. It will be seen below that this dot moves to the 
right completely across the screen in the film.  Figures 6a through 6l show the basic path of this object 
while the explosion is occurring. Without careful inspection .it is difficult to determine if the object is 
exceptionally fast and behind the light poles (and explosion) or slower and in front of them.  

If the object were exactly at the image plane, it travels 17.4 cm in 11 frames. From previous work that 
results in traveling  572.4 ft in 0.1833 seconds or a speed of ~3123 ft/sec = 2129 mph. That about 480 
mph faster than our fastest fighter jets. Additionally to be a dot in the plane, it would be quite small. To 
move it farther away to get more reasonable sizes, also increases the speed. If we stopped here this 
would definitely be a UFO. However it will be seen after the following figures that the problem is the 
assumption it is not near the camera. 

   
 Figure 6a: Frame 03965 Figure 6b: Frame 03966 
  

   
 Figure 6c: Frame 03967 Figure 6d: Frame 0368 
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 Figure 6e: Frame 03969 Figure 6f: Frame 03970 
 

    
 Figure 6g: Frame 03971 Figure 6h: Frame 03972 
 

   
 Frame 6i: Frame 03973 Figure 6j: Frame 03974 
 

   
 Figure 6k: Frame 03975 Figure 6l: Frame 03976 
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The above is interesting but not very informative. Figure 7a provides a closer view of the object in 
Frame #03965. Interestingly there is a vague shadow that seems to run diagonally through the object. To 
determine if the shadows mean anything, the picture was opened in ImageJ to se if it could be 
sharpened. Figure 7b confirms the existence of wings. However they are almost translucent. It is 
therefore belied this object is either a bird or an insect. 

    
 Figure 7a: Enlarged View of Object Figure 7b: Sharpened View of 7a 
 Frame 03965 Frame 03965 

It was thought it may be possible to separate the bird or insect possibilities by size. The horizontal 
size (L0) of this unknown was measured to be approximately 1.3 mm. That means if the object were in the 
Camera Plane we know from above that it was exceptionally small, traveled a distance d0 (572.4 ft) in 
time T0 (0.1833 seconds) resulting in a speed V0 (2129 mph). We also know that if it were not in the 
Camera Plane the distance traveled and the speed for the plane it is in can be related to the above 
figures by a multiplicative factor "a"  

 d = d0 / a V = V0 / a 

The following table shows the distance traveled and speed for various values of a. 

 a d (ft) V (mph) a d (ft) V (mph) L (cm) 

 2 286.20 1064.50 20 28.62 106.45 0.130 
 4 143.10 532.25 25 22.90 85.16 0.163 
 6 95.40 354.03 50 11.45 42.58 0.325 
 8 71.55 266.13 100 5.72 21.29 0.650 
 10 57.24 212.90  200 2.86 10.65 1.300 

The fastest bird and insect are able to fly at approximately 100 mph. Therefore the values shown in 
the left hand columns result in a speed that neither birds nor insects are capable of attaining. To separate 
birds and insects, an extra column was added to the set of possible speeds (the right hand columns). It 
assumes the 1.3 mm size measured refers to multiplicative factor of 20. The size was then increased to 
find what size would have been seen if the object had been much closer (the final row). This results in an 
object that has a maximum size of about 1.3 cm. Therefore this indicates the object is an insect, not a 
bird.  
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 Figure 8a; Frame 03971 Figure 8b: Frame 03972 

As a final statement concerning things seen in the frames loot at figures 5c, 6g, and 6i. There are 
bright spots outside of the explosion area. Figures 8a and 8b are re-cropped versions of Frames 03971 
and 03972. They seem to show a glowing object initally on the left and 15 m-sec. later on the right. The 
following table shows there are actually quite a few of these items found. 

 Frame Number Frame Number 
  Number of Orbs Number of Orbs 

 03970 0 03975 1 
 03971 1 03976 5 
 03972 1 03977 2 
 03973 1 03978 0 
 03974 0 03979 0 

Obviously this is just a small number of frames checked. There may be others, but it is believed this 
subset shows the effect. In Frame 8a the glowing object is seen to the left and 8b it is to the right. This 
object did not show up in the previous frames. Although similar glowing orbs do show up in later frames 
(as stated above) there is no connection between them. They are, however, glowing and that means 
either they are behind the explosion and are reflecting light from it or are glowing embers themselves. It 
may be noted that they are also smaller than the insect seen in the first frame. 

A zoomed version of the object is provided in Figure 9. As can be seen there is a dark area to the 
right side. Since this was taken from  Frame #03971, the right side is also where the explosion is. If this 
were simply a reflection of the explosion any dark section would be on the left side (away from the 
explosion). This is  therefore this is a burning ember blown off of the Falcon in the explosion 
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Figure 9: Glowing Ember - Frame 03971 

 

3.0 CONCLUSION 

An investigation was made of the first minute or so of the film made of the recent Falcon 9 explosion 
at Cape Canaveral. Although this investigation cannot provide a definitive reason for the explosion, it is 
the belief of this investigator that there was no external saboteur, UFO, or alien involvement. 
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