
Water Heater Dip Tubes—Why All the Fuss? 
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by Danny T. Hutchins, PhD 

In 1995, the Charter Township of 
Clinton (Mich.) Water and Sewer 
Department investigated complaints at 
an apartment building for seniors. In 
two apartments, tenants had found 
small, white or light green-tinted 
particles in their aerators and strainers 
and had problems with pressure and 
flow in their hot water supplies. 

The investigating crew removed 
strainer screens in the dishwasher, the 
aerator screen on the kitchen sink, and 
the showerhead in both apartments. 
In the first apartment, the sink aerator 
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was plugged with white, granular, or 
eggshell-like particles. The tenant said 
she had to clean the aerator every 
other day. She also said the sink 

fixture had become plugged so badly 
that it had to be completely taken 
apart. Water to her washing machine 
and dishwasher had been completely 
blocked. The crew found that the hot- 
water temperature at the kitchen sink 
was 141°F (6°C). 

In the second apartment, the 
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sink aerator and the 
showerhead were partially 
plugged with the particles. The 
tenant said that he often ran 
out of hot water much more 
quickly than when he had first 
moved into the apartment. 
The hot-water temperature at 
the kitchen sink was 128°F 
(583°C). 
Samples of the particles and 

the hot and cold water were 
collected from both 
apartments. Initially, the 
particulate material collected 
was tested to determine what 
Ppercentage of the sample, if 
any, consisted of calcium or 
magnesium. No calcium or 
magnesium was found. 
Portions of the sample were 
obsetved through a surface 
microscope at 100 x, 1,000 x, 
and 1,500 x. Pieces of the 
sample had smooth sides and a 
noncrystalline structure. 
Further analysis indicated that 

the sample was some type of plastic. 
To validate the analysis, it was decided 
to remove and dissect one of the two 
water heaters. 

The mechanical staff removed the 
hot-water heater from one of the 
apartments and replaced it with a 40- 
gal (150-L) heater. The crew also 
cleaned the strainers in the dishwasher 
and washing machine and the aerators 
in the kitchen, lavatory, and shower 
fixtures. 

Water Heater Autopsy 
The water heater was cut open to 

analyze the epoxy lining, dip tube, 
drain plug, and any plastic plugs, 
washers, or seals that might have been 
used as part of the heater’s 
construction. As soon as the heater 
tank was opened, it was obvious that 
the dip tube was missing. The epoxy 
coating was intact but exhibited 
serious damage. On the tank wall were 
a dozen spots where a white, oatmeal- 
like paste was found. A close 
examination revealed that this 
oatmeal-like paste was the same plastic 
material taken from the apartment 
aerators. 

In the bottom of the heater, larger 
pieces of tube were found. When 
examined, several of the pieces 
crumbled into a grain-like mush. 
Analysis of the tube-shaped pieces and 
the oatmeal-like paste showed that 
they were the same material as the 
samples collected from the aerators 
and strainers—plastic dip tube. 
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What Happens in the Heater 

The dip tube is an extension of 
the cold-water inlet to the water 
heater tank, extending nearly to the 
bottom of the tank. Figure 1 shows a 
normal dip tube as it extends from 
the copper cold-water inlet pipe 
down into the tank. The dip tube 
directs cold water to the bottom of 
the heater to be heated, allowing 
hot water to rise to the top of the 
tank. By directing cold water to the 
bottom of the tank, the incoming 
cold water pushes the heated water 
out in front of it. This allows the 
hot water to be used without 
diluting the temperature of the hot 
water that occupies three-fourths of 
the tank. 

Figure 2 shows that heat has 
softened the plastic dip tube, and 
turbulence created inside the water 
heater has caused the dip tube to break 
off. With the dip tube broken away, 
the cold water comes into the top of 
the tank, creating more turbulence 
while reducing temperatures and 
requiring the thermostat to be 
adjusted upward. The hot water 
continues to change the structure of 
the nonmetailic dip tube, causing it to 
become brittle. 

Figure 3 shows that over time, 
the dip tube continues to change. 
Cracks and fractures form all over 
the dip tube surface. The 
turbulence created inside the tank 
breaks the tube into increasingly 

smaller pieces. The pieces 
are eventually flushed out 
of the tank through the 
hot water outlet. The s 
missing dip tube also 
reduces the supply of hot Hot 
water. Water 
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There are two solutions. 

1. Flush the debris 
from the heater tank, 
install a new dip tube, 

and flush the strainers 
and aerators. In order to 
flush the heater tank, a full- 
port drain valve has to be 
installed for each heater. In 
the case of the apartment 
complex, the approximate 
cost to flush the heater and 
replace the dip tube was 
$280 to $300 per unit. it 
took 4S minutes to an hour 
to clean all the strainers, 
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aerators, and fixtures in one | 
apartment. | 

2. Replace the water heater 
and clean and flush the strainers 
and aerators. The cost of this 
method was projected at $450 to $500. 

Regardless of the approach you use, 
the fixtures, strainers, and aerators will 
have to be cleaned over and over until | 
all of the small pieces of the dip tube | 
are flushed from the distribution ; 
piping. 

W Danny T. Hutchins, PhD, is president of 
Di Hydro Services. He can be contacted 
at (810) 978-0425. Information in this 
article was prepared for the Charter 
Township of Clinton (Mich.) Water and 
Sewer Department, which has 
experienced numerous dip tube-related 
calls from customers in the past several 
years. To contact the utility, call Joseph 
Tresick, cross-connection inspector, at 
(810) 286-8000.


