
1 
 

Launch Failure Rate Explained 
 

On Tuesday, Sept. 13, members of the Georgia General Assembly’s House Science 
and Technology Committee’s, Commercial Space Subcommittee, held a hearing at the 
College of Coastal Georgia’s Camden Center to hear from interested parties about the 
proposed Spaceport Camden.  At that hearing, opponents of the project claimed – and 
continue to claim – that according to Internet sources launch vehicles fail 6% of the time 
and therefore are too dangerous to be considered in Camden.  Stated another way, 
they say that historically, orbital vertical launchers from the U.S. are successful only 94 
percent of the time – i.e., they imply that today for all U.S. launchers, there is a failure 
on launch that endangers the public safety, three times for every 50 launches. 
 
In an effort to correct the record, I stated at the hearing the true overall success rate for 
active U.S. vertical orbital launchers was closer to 99 percent (in other words, a failure 
rate of about 1 percent, or stated in other terms, about one out of every 100 launches). 
Some launchers are better than this, some are worse, but across the U.S. launcher fleet 
the success rate is quite good versus what the opponents of the spaceport claim. 
 
In the days since the hearing, I have received a handful of emails asking me to explain 
the methodology behind this calculation and some even suggesting that I am 
manipulating data to mislead the public. Camden County has always been 
straightforward with its residents and taxpayers. This issue is no different. So in the 
interest of transparency, I am providing a summary of the information here and online at 
the Spaceport Camden website so that Camden County residents can all access it, 
instead of just the individuals who requested it from me personally. 
 
The problem with spaceport opponents citing generalized industry safety statistics 
without independent calculations is it misleads the public and many of these numbers 
vary widely based on the data sets used and other factors.  For instance, generalized 
industry statistics in the popular media sometimes include the failure rates of launch 
vehicles from countries like Iran, North Korea, India, China and Russia.  These 
launchers, and the mission assurance process to launch the rocket, are typically much 
less reliable than U.S. built rockets and these foreign rockets will not launch from 
Camden County.  Second, industry statistics may also include retired and obsolete 
launchers dating back to the Apollo era or before, not just the current fleet of vehicles 
that benefit from more than 60 years of industry advancements.  Finally, failure rates 
include any number of “anomalies” in a launch, regardless of whether those anomalies 
resulted in a safety concern.  For example, if a rocket engine runs for too long or for not 
enough time, it may put a satellite into the wrong orbit, but this may be cited as a launch 
failure in certain databases, but certainly is not a failure that generated a safety 
concern.  
 
So, the appropriate methodology for determining the safety record of U.S. based launch 
vehicles, the ones that have the potential to be launched from Spaceport Camden, is as 
follows:    



2 
 

 
1. Select your sources of data. Launch data is available from a variety of publicly 

available sources.  One such site is the Space Launch Report, available online at 
http://www.spacelaunchreport.com/log2016.html#rate  
 

2. Define your active U.S. vertical orbital launchers. The current active U.S. vertical 
launcher fleet consists of Delta II, Atlas V, Delta 4(Medium), Minotaur 1, Falcon 9 FT 
(also called v1.2), Minotaur 4/5, Taurus XL (renamed “Minotaur-C”), Delta IV 
(Heavy) and Antares.  

 
3. Determine the launch success – and failures – of the individual launchers. As noted 

earlier, not all failures are created equal.  For example, Space Launch Report lists 
the Atlas V with 65 attempted launches and 64 successes.  However, the only “fail” 
was on June 15, 2007, when the second stage engine shut down four seconds prior 
to planned second engine cut off, but the satellite was placed in a good orbit. 
Therefore, for safety calculation purposes, the Atlas V is given a 65 for 65 success 
rate.  Another example is a Delta II rocket on Jan. 17, 1997, when the first stage 
failed 13 seconds into the launch; this is counted as a failure for safety/risk 
calculation purposes. 
 

4. Do the math. To calculate success rate, simply add up the successes and the 
attempts and divide the two numbers to obtain success rate. 

 
With these parameters in place, one will see that there have been 285 successful 
launches that did not produce a safety concern out of 287 attempts, for a success rate 
of 99.30 percent.  There are some critics who will claim it is not fair to exclude Falcon 9 
version 1.0 and version 1.1 since they are all part of the same family.  Including those 
vehicles in the calculation, you should arrive at 304 successful launches out of 307 
attempts, for a success rate of 99.02 percent. If you exclude version 1.0 and only 
include versions 1.1 and 1.2, you end up with a success rate of 99.01 percent).  The 
number I publicly stated on Sept. 13 at the hearing was 99.01 percent.  Finally, while 
the most recent SpaceX pad failure of the Falcon 9 version 1.2 rocket is not considered 
in these statistics because it was a static fire test of the engines several days before the 
planned launch, so was not an attempted launch. If one counts that as a failed launch 
attempt, the data shows 285 successes out of 288 attempts, or a 98.96 percent success 
rate or 98.70 percent if you wish to count all versions of Falcon 9 rockets.  The point is, 
the achieved launch success rate of U.S. orbital vertical launchers today is about 99 
percent, maybe a little higher, maybe a little lower depending on how you sum the 
numbers, but nowhere near the low number others have put forth in the spaceport 
debate. 
 
Again, transparency is the most important aspect for Camden County.  Accordingly, we 
encourage all residents to visit our blog at https://spaceportcamdenblog.com/ for a more 
detailed discussion of this data, including tables and peer reviewed source data that 
support these calculations.  
 

http://www.spacelaunchreport.com/log2016.html
http://www.spacelaunchreport.com/log2016.html
http://www.spacelaunchreport.com/log2016.html
https://spaceportcamdenblog.com/
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To conclude, it is clear that the current United States active vertical orbital launcher fleet 
is very robust, with a launch success rate of approximately 99 percent, as opposed to 
the much lower values put forward by others at the recent hearing at the College of 
Coastal Georgia in Camden. This success rate is a testament to U.S. industry, 
American innovation and ingenuity, and the incredible focus on mission assurance and 
safety of the uninvolved public provided by our U.S. military, NASA, the Federal Aviation 
Administration, and the companies building and flying these rockets. 

 
--- 
 

Andrew Nelson works for the Camden County Board of Commissioners as a subject matter 
expert for the spaceport project. He has more than 25 years of experience in aerospace and commercial 
space, including positions at Kennedy Space Center/Cape Canaveral Air Force Station, the 
MITRE Corp., Booz Allen & Hamilton and XCOR Aerospace. 
 


