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A functioning septic tank and drain field is no guarantee for a cleaner lake, but it is
a great step forward.  Broken septic tanks turn into cesspools which can get a direct
connection to the groundwater.  A homeowner may never know this without an inspection as
these cesspools may not ever back up to the surface.  The connections from the failed
systems become the direct conduit of N, P and bacteria to the groundwater which move to
the lake or other surface water.  A functioning, properly connected septic system will
bring the tank's effluent (septic water) into contact with soil organisms in the drain
field which breakdown the wastes.  Additionally, a great deal of treatment is had in the
septic tank itself just from sedimentation and anaerobic bacterial decomposition.  The
drain field however is designed to be an aerobic process which occurs in unsaturated
soils.  Saturated soils lack dissolved oxygen and therefore do not facilitate efficient
treatment.  This is why drain fields should be placed high above the groundwater, but
also that they should not be fed by runoff from storm drains, asphalt or house gutters.
Doing so not only saturates the soils, but migrates nutrients down to the groundwater
and out to the lake. 
 
This points to another important inspection criterion, that there is suitable land and
soils available for the drain field.  Soils themselves trap nutrients (P mainly, N
exists mostly in soluble forms and passes through) and bacteria to varying degrees
depending on the type of soil, so there is a physical abatement there too. Phosphorus is
readily retained by soils, and thus insuring the effluent is passed through soils and
not directly into the groundwater or surface water will block most of the P from getting
to the lake.  I have provided a short PDF summary I found on the some of the P removal
efficiencies of septic tanks that could be quoted.  Most of the articles referenced are
in the 85-99%+ range of P retention in the first meter or so of soils even after decades
of use.  Just pumping a system at the regular interval is said to trap some 48-57% of
the P.  This is where an inspection/pumping would help insure that this P is getting
removed from the watershed properly.  

 
On the contrary, functioning or not, nitrogen removal is much less, and was estimated by
the same paper to be 5-15%  in the tank with 20% more by the drain field in one
reference and up to 39% total removal by another.  Nitrogen treatment can be added using
more sophisticated technology, but largely this is not the case in Devils Lake and
around the world.  None-the-less if a system is a straight pipe, there is effectively no
N treatment.  Bacteria related water quality issues were not addressed in this summary,
but these are human gastrointestinal organisms, which require a warm-blooded host.  Once
in the septic tank, and given a proper percolation time, these organisms are greatly
reduced as they die for lack of a host (2-48 hours) and are filtered out by the soils.
If as may be the case in some pre-1974 type systems, that the tanks have a direct
connection to the lake, effectively no treatment would be taking place.  

Let me know if I can provide additional information.

Sincerely,

Paul Robertson, Lake Manager 
Devils Lake Water Improvement District 


