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mercury in pumps: 
Addressing the risk  
of contamination
by Carrie Gentry

Several water systems around the nation have 
experienced mercury leaks at wells from the 
failure of seals in submersible pumps resulting in 
increased sampling, cleanup costs, the need to 
switch to emergency water sources, and in some 
cases, installation of treatment systems.

Submersible pumps are widely used at water 
systems in Oregon for pulling water from wells. 
In a submersible pump, the pump assembly and 
motor are submerged in water and the motor 
is typically mounted below the pump assembly. 
All submersible pumps use a seal to separate 
the electrical parts of the motor from the water 
intake area of the pump. Mechanical seals are 
common; however, some older pumps use 
mercury seals. At least one pump manufacturer 
(Flowserve Byron Jackson) still produces 
submersible pumps with optional mercury seals.1 

Mercury is a liquid metal and has a high surface 
tension, which makes it a tempting choice for use 
in submersible pump seals. A submersible pump 
with a mercury seal may contain approximately 
12 pounds of mercury, which is about 5,400,000 
milligrams.2 The maximum contaminant level 
(MCL) for mercury is 0.002 mg/L. 

A mercury spill on the ground at a wellhead 
— which could happen when a pump is being 
pulled for maintenance — could release mercury 
vapor. Health effects associated with inhalation 
of mercury vapor over time include tremors, 
insomnia and neuromuscular changes.3 Cleanup 
costs of surrounding soils can be significant.

The financial impacts on a water system due to a 
leak of mercury in a well also can be significant. 
This might include the cost of removing the 
mercury from the well, which may be found in 
both the water and the sediment at the bottom 
of the well. 

It may also include the cost of supplying an 
alternative source of water, and increased 
monitoring and testing costs. 

In order to mitigate the risk of mercury leaks 
from submersible pumps, operators should 
develop and implement best management 
practices.2,4 These may include:

Awareness of mercury seals. 1. If a submersible 
pump was installed prior to 1990, it may 
contain a mercury seal. Operators should 
check the pump manual or contact the 
manufacturer to determine whether the 
submersible pump has a mercury seal. If the 
operator is unable to make a determination, 
then the assumption should be made that the 
pump has a mercury seal. 

replace seals or pumps.2.  Some seals can 
be retrofitted with mechanical seals. If a seal 
cannot be replaced, consider putting pump 
replacement projects higher on the priority list.
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Consider more frequent monitoring 3. 
of mercury. If pump replacement is not a 
feasible option, consider increased monitoring 
of mercury. 

read instructions before pulling a pump 4. 
for maintenance. Incorrectly disassembling a 
pump can lead to a leak. An operations manual 
should have instructions for proper pump 
disassembly and removal.

Use a cover or other barrier if working over 5. 
the wellhead. An impermeable barrier can 
protect the soil around the wellhead and the 
wellhead itself. 

Have a spill kit handy.6.  Train staff on safe 
cleanup procedures for mercury spills and 
safe disposal. DEQ has disposal guidelines 
for mercury. See www.deq.state.or.us/lq/
mercurydisposal.htm for more information. 

We recommend that water systems determine 
whether any submersible pumps currently in 
use contain mercury seals. If mercury seals 
do exist in your water system, then best 

management practices can help reduce the risk of 
contamination. Over the long term, phasing out 
mercury seals by replacing the seals or pumps is 
highly recommended.

Carrie Gentry is the regional engineer assistant in the 
Technical Services Unit of the Drinking Water Program 
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