No quantum vacuum mining
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This is a very important question, I believe it is imperative to answer and clarify this concept to general public, since a lot of science fiction and pseudo-science has got attached to it, and some fraudulent individuals are trying to coax people into thinking that it can generate useful energy or work. Zero-point energy has become like an urban legend, which though true in its basic scientific roots, has no useful potential in our actual real-world life in terms of fulfilling our energy needs. It is similar to the wrong idea of using ordinary water at normal temperature and pressure to propel turbines or engines and drive our vehicles. The laws of thermodynamics do not permit these. As I have said many times before, when Laws of Thermodynamics do not permit something, then that thing cannot have a physical existence, as far as our knowledge of physics is concerned.
First of all, let’s look at what zero-point energy is. Zero-point energy is a non-vanishing energy which is there even when a particle or system has reached its ground state. Its magnitude is
E=ħω/2
and you can say it is the energy of the quantum vaccum as well as the energy of the ground state, it is energy of a harmonic oscillator like pendulum, but of quantum nature, which has no motion yet it has a small amount of energy left as residual energy in its lowest energy (the ground) state.
It is similar to a residual amount of motion or momentum any physical or mechanical system would have owing to the uncertainty principle. And since the amount of uncertainty is proportional to the extremely small value of the Planck constant, you can imagine that the magnitude its extremely small.
However, it plays a momentous role in cosmology, since some models allude the existence of the Cosmological constant to this energy.
Once a system reaches its ground state, it continues to have fluctuations in its momentum/energy and position (once again owing to the uncertainty principle), these are known as quantum fluctuations or vacuum fluctuations (when in vacuo) and they have associated with them energy known as the zero-point energy. Some physicists term these as zero-point fields (ZPF), which is true. Thus, ZPE and ZPF are legitimate scientific terms in physics, borrowing their existence from the quantization of classical fields which become quantum fields. (To be more exact, once you solve the problem of a classical harmonic oscillator quantum mechanically, you find the energy eigenvalues including a non-vanishing energy for the zeroth or ground state.)
However, it is very important to understand this concept in its true context. ZPF and ZPE are legitimate physical terms, but their usage in our daily life (especially its proposed commercial usage) is not a real or legitimate idea. It is not an actual amount of energy which can do significant work on a system or which can be extracted out of vacuum without spending equal amount of work on it, since you cannot measure it unless you add some work to the system to measure it. In simple words, you have to spend an equal or approximately proportional amount of energy on the vacuum to extract work or energy out of it. In simple words, this energy cannot be harnessed to do anything useful in our life. It is similar to the concept of making gold from Uranium. You can do it but you would end up spending more amount of energy and money on doing it.
Some people would argue and present the Casimir Effect as the manifestation of Zero-point energy. You have to understand that Casimir effect may or may not being a manifestation of ZPE and not Van der Waal forces (as some phyisicists have argued), has its effect at very small scales such as meso- and nano-scales, and the effect can not be amplified at large scales.
In short, unfortunately we cannot extract any useful work out of the ZPE or ZPF fields.
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