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Preferential Pathways

Underground Pipes And Utility Lines Can Be Conduits
For The Migration Of Contaminants

You can imagine that if wastewa-
ter is discharged into a sewer line
with cracks in it that the wastewa-
ter could contaminate the soil and
groundwater. After all, sewer pipes
can be very old and made of a vari-
ety of material such as transite, clay,
concrete, plastic or steel. Of course,
leaks are not uncommon in sewer
lines. Sewer lines can crack or break,
they can corrode, or the couplings,
where pipes are fitted together, can
leak and result in “point source” ar-
eas of contamination. Sags and low
points are common when a sewer line
goes underneath streets and struc-
tures. These low areas can result in
sediment and dense chemical liquids
pooling in these sag points, result-
ing in contamination source areas.
Sewer pipes can become blocked and
clogged and result in backups that
can create points of leakage.

Historically speaking, sewer pipes
were not designed to be leak proof.
The first sewers were essentially
brick lined tunnels. Later, short sec-

tions of clay pipes were coupled
together to create long lengths of
sewer. The clay sections consisted
of a male end and a female (bell)
end and the lengths of clay pipe
were coupled together. Gaskets were
hopefully placed in the bell end to
minimize the leakage, but of course,
those gaskets would degrade over
time. Transite pipes and concrete
pipes similarly had male and female
ends and were coupled together.
It’s easy to understand that old
pipes (even newer pipes if not

cleaned and maintained or prop-
erly constructed) could have “point
source” areas where wastewater,
ladened with chemicals, could be
released into the subsurface environ-
ment. In fact, there is considerable
litigation ongoing across the country
regarding this very issue.

But pipes and utility lines play a
much larger role in the spread and
migration of contamination than
just serving as a conveyance line
for wastewater and the associated
release of chemicals into the subsur-
face from breaks, cracks and sags.
Until the relatively recent invention
of horizontal drilling, the preferred
method of installing flexible pip-
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ing (e.g. small diameter gas lines)
and communication cables (e.g.
telephone, fiber optics, internet and
television cables), trenches were dug
and pipes were laid in the trenches.
Crushed gravel or sand (bedding
material) was placed in the bottom of
the trench and the piping and utility
lines were laid down on top of the
bedding material. The trenches were
then backfilled with the bedding
material and the pipes and utilities
were covered.

The bedding material protected
the pipes and utilities from being
broken when the trenches were
compacted. Bedding material is
also helpful in locating underground
piping and utilities as it was visually
different from the native material
and could be identified if earthwork
was taking place in and around the
utility trenches. Typically speak-
ing, bedding material is much more
permeable and transmissive than the
native surrounding material. It is this
higher permeability and transmissiv-
ity that enables water and vapors to
migrate through the utility corridors.
The utility corridors are considered
preferential pathways.

Imagine a situation where trench-
es are cut across a large property
that has a very tight clay soil. The
water table is high and is present in
the trenches. The piping and utilities
are laid in the trench and the trenches
are backfilled with a sand or gravel.
Years later, chemicals are spilled
onto the surface and they migrate
through the unsaturated soil and into
the groundwater. The contaminated
groundwater doesn’t flow very fast
through the native clay material,
but when it hits the trench and the
backfill it moves rapidly through
the more permeable material. The
contamination follows the path of
least resistance along preferential

pathways. The contamination can
flow in a direction that is completely
different than the natural hydrogeo-
logic conditions.

The affect of vapors migrating
along the utility corridors occurs in
much the same way. Volatile chemi-
cals present in soil and groundwater
prefer to be in a gaseous state as va-
pors. The vapors find the path of least
resistance and will migrate through
material that is more permeable than
the native material.

It is quite common for vapors to
migrate along these utility corridors
(preferential pathways) and the mi-
gration will often dictate the course
of the environmental investigations
and cleanups.

As such, it is important to evaluate
whether the utility corridors are serv-
ing as migration pathways for con-
taminated groundwater and vapors.
Groundwater and vapor testing (soil
gas) should be conducted along the
utility corridors to identify or rule out
the migration of contaminants along
these preferential pathways.

If contamination is identified
along these utility corridors, steps
can be taken to remediate them and
stop the ongoing migration. Failure
to understand the subsurface utilities
and whether they serve as a conduit
for contaminant migration could
result in missing the mark on the
fate and transport of the chemical re-
lease and the cost effective remedial
cleanup approach.
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