
Aqua Shock



Introduction:
When a lightning bolt 
strikes a lake, how far 
does the current travel? 
Do all the fish and 
wildlife get shocked and 
die around the point of 
impact? To test this, 
electricity from a 9 Volt 
battery was measured as 
it traveled through 
varying amounts of 
water.

  Abstract
Varying amounts of water 
were tested to see the 
maximum distance the 
electricity of a 9V battery 
could travel. The battery 
represented a lightning strike 
in a modified ocean (no salt). 
It was calculated that the 
electricity from a 9 Volt 
battery could travel through 
2.88 x10^6 liters before it 
deteriorates to 0 Volts. It is 
estimated that a lightning 
bolt striking a modified 
ocean could travel through 
1.0 x 10^14 liters before it 
dissipates to 0 Volts.



Background
Research: 

❖ How far does a lightning 
strike travel in the ocean?

When a lot of  energy is added to electrons, they physically 
break the water molecules. This makes ions that can flow 
through the water (Allen, 2022).

When lightning strikes the ocean, it acts as a conductor and 
spreads across the surface. It can electrocute nearby boats and 
fish (NOAA).

Fish die if they are near the surface when lightning strikes. As the 
water deepens, it neutralizes and the fish in deeper water are 
more likely to live (When lightning strike).

Seawater is a great conductor because of the high levels of salt. 
When lightning strikes, most the voltage spreads out for 6 meters 
on the surface. The rest  penetrates downward and fully 
decharges within 3 meters of the surface (McDowell, 2016).  

 

❖ How does electricity 
travel through water?

❖ What happens when 
lightning strikes the 
ocean?

❖ How often do fish die 
from lightning striking 
the ocean? 



We hypothesize 
that 9 Volts of 
electricity will 
dissipate when 
traveling through 
18.9 L, or more, 
of water.  

Hypothesis:
Question:
How far does 
electricity travel in 
water?

Advanced 
Question:
How far would the 
current from a 
lightning strike travel 
in a lake or the ocean 
if there was no salt in 
the water?



Materials:
1. Digital multimeter (Astro AI/V 1.0)

2. 9 Volt battery

3. 9 Volt battery adapter (terminal to electrical 
wire)

4. Electrical wire (0.75 mm)

5. 61 meters of electrical cable (type NM-B with 
ground, 1 cm)

6. Plastic water containers (0.06 liter, 0.12 liter, 
0.24 liter, 0.3 liter, 0.47 liter, 0.59 liter, 2.96 
liters, 4.44 liters, and 42.59 liters)

7. 60.1 meters of the Santa Cruz River (average 
depth 0.69 m, average width 4.0 m)

Procedures:
1. Connect the negative terminal of the 9V 

battery to the negative terminal of the 
multimeter.

2. Connect one end of a wire to the positive 
terminal of the battery. Twist the other 
end of the wire.

3. Connect one end of a wire to the positive 
terminal of the multimeter. Twist the other 
end of the wire.

4. Measure the water into a plastic 
container.

5. Submerge the twisted wire ends (from the 
battery and multimeter) into the water. 
Space the two wires as far apart as 
possible. 

6. Read the voltage on the multimeter and 
record the data.

7. Remeasure the water, and repeat steps 
4-6 twice, for three trials of each volume.
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Test Trial Measured 
Voltage 
(V)

Voltage 
Difference 
(V)

Trial 1 9.06 0.27

Trial 2 8.89 0.44

Trial 3 9.05 0.28

Average 9.00 0.33

Test 1: 0.06 L

Results

Test Trial Measured 
Voltage 
(V)

Voltage 
Difference 
(V)

Trial 1 9.00 0.33

Trial 2 8.80 0.53

Trial 3 8.99 0.34

Average 8.93 0.40

Test 2: 0.12 L

Test Trial Measured 
Voltage (V)

Voltage 
Difference 
(V)

Trial 1 8.96 0.37

Trial 2 9.05 0.28

Trial 3 9.05 0.28

Average 9.02 0.31

Test 3: 0.24 L



Test Trial Measured 
Voltage 
(V)

Voltage 
Difference 
(V)

Trial 1 9.04 0.29

Trial 2 9.04 0.29

Trial 3 9.05 0.28

Average 9.04 0.29

Test 4: 0.30 L

Results

Test Trial Measured 
Voltage 
(V)

Voltage 
Difference 
(V)

Trial 1 9.06 0.27

Trial 2 9.08 0.25

Trial 3 9.03 0.30

Average 9.06 0.27

Test 5: 0.47 L

Test Trial Measured 
Voltage (V)

Voltage 
Difference 
(V)

Trial 1 9.05 0.28

Trial 2 9.04 0.29

Trial 3 9.05 0.28

Average 9.05 0.28

Test 6: 0.59 L



Test Trial Measured 
Voltage 
(V)

Voltage 
Difference 
(V)

Trial 1 9.04 0.29

Trial 2 9.04 0.29

Trial 3 9.04 0.28

Average 9.04 0.29

Test 7: 2.96 L

Results

Test Trial Measured 
Voltage 
(V)

Voltage 
Difference 
(V)

Trial 1 9.00 0.33

Trial 2 9.03 0.30

Trial 3 8.99 0.34

Average 9.00 0.32

Test 8: 4.44 L

Test Trial Measured 
Voltage (V)

Voltage 
Difference 
(V)

Trial 1 8.82 0.51

Trial 2 8.92 0.41

Trial 3 9.02 0.31

Average 8.96 0.41

Test 9: 42.59 L



Test Trial Measured 
Voltage 
(V)

Voltage 
Difference 
(V)

Trial 1 8.49 0.84

Trial 2 8.49 0.84

Trial 3 8.57 0.76

Average 8.52 0.81

Test 10: About 160,000 L

Results/Graphs



Discussion:

The experimental tests did not show the 
maximum discharge volume the electricity 
from a 9 Volt battery could travel through. 
Using a graph, we found an equation to 
predict the decrease in voltage, for a volume 
of fresh water: 
Voltage drop = 3.0 x10^-6 x volume  + 0.35

It should take 2.99 x10^6 L to completely 
neutralize the 9.33 Volt battery used in this 
experiment (the maximum distance the current 
could go before the voltage reaches 0 V), or 
2.88 x10^6 L to completely neutralize a 9.00 
Volt battery.

How far can the electricity of a 
9V battery travel in water?



Discussion

A lightning bolt, on average, is 300 million Volts. Using our equation, the electric charge 
would go through 1.0 x 10^14 liters of water before it dissipated to 0 Volts. Using an 
average depth of 3646 m for the Atlantic Ocean (3.1 x10^20 L), the current of an average 
lightning strike could travel through 5200 km^2 of water Using an average depth of 
4280 m for the Pacific Ocean (6.6 x10^20 L), the current could travel 150 km^2 of 
water. Obviously the current would not travel as far as calculated, because lightning in 
sea water acts differently. When the ocean gets struck by lightning, it does not spread 
evenly. 

How far can the electricity of a lightning bolt 
travel in a modified ocean (of freshwater)?



Improvements for Future Experiments 

For future experiments, We could have a more reliable and higher-Voltage battery, 
or even do more trials to calculate a better average. It would also be interesting to 
test the difference between saltwater and freshwater.  It was hard to find large 
containers of water to accurately measure their volume.  The river was not the 
best to use, because we had to estimate the volume, and the water was moving, 
which could have affected the results. 
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