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When septic systems are
designed, constructed, and
maintained properly, they are an
effective method of treating and
disposingof householdwastewater
in coastal North Carolina. In
contrast, poorly planned and
maintained systems can fail and
contribute to nonpoint source
pollutionand publichealthconcerns.

In coastal North Carolina,
failuresmayresultinnutrientloading
ofourcoastaland estuarinewaters,
shellfish closures due to fecal
coliform inputs, groundwater
contamination,and healthproblems.
Even properlyfunctioningsystems
may release potentially harmful
levels of nitrogen and synthetic
chemicals into the soil and
groundwater if septic systems are
misused. It is critical for local
governments and citizens to
consider the consequences of
malfunctioningand misused septic
systems and take actionto prevent
negativeimpacts.

Accordingto 1990census data,
approximately60%of homes inthe
20 Coastal Area Management Act
(CAMA)counties in NorthCarolina
rely upon septic systems for
wastewaterdisposal (see Table1).
This is compared to an average of
about50%statewide,indicatingthat
the communitieswiththe mostdirect
linktoourestuarinewaters have the
greatest potential to negatively
impactthe environment.

Reliabledata regardingthe

number of failingsystems in these
counties is not available. However,
it is likely that in addition to
homeowners who are aware of
problems with their systems and
undertake repairs, there are others
who do not knowhowto recognize
and repair failures. Some impacts
of improperlyfunctioningsystems
are notvisibleand mayoccurwithout
homeowners' knowledge. It is
essential that people are educated
about the appropriate use and
maintenance of septic systems.

When septic systems fail,

untreated wastewater can seep up
and puddleon thelandsurfacerather
than percolatedownthroughthe soil
fortreatment.Thisuntreatedeffluent
may contain disease-causing
organisms and nutrients that
contribute to nonpoint source
pollution.

Rains can flush the polluted
standing water from lawn surfaces
to nearby waters. Along much of
NorthCarolina'scoast,estuaries are
the receivingwaters,whereshellfish
populations can be adversely
affectedby (continuedon page 4)

Table 1. Wastewater disposal in the 20 CAMACoastal Counties
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.'SepticSY$temiBasics

Septic systems are onsite
wastewater treatment and disposal
systems. When installed and
maintainedproperly,septicsystems
providea safe and effectivemethod
of treating household wastewater.
They are often installedin ruraland
suburban areas of coastal North
Carolina where public sewage
disposal systems are notavailable.

Thereare fourmaincomponents
to all septic systems: source, septic
tank, drainfield,and soilbeneaththe
drainfield.Wastewaterisgenerated
throughthe use of a home's kitchen,
bathroom,and laundryfacilities.This
liquid,particularly"blackwater"from
toilets, may contain pathogenic
organisms, solids, organicmatter,and
nutrients including nitrogen and
phosphorus. Wastewater from
throughoutthe homeflowsto a pipe
that enters the second main
componentofthe septicsystem,the
holdingtank, commonlyreferredto
as the septic tank.

Inthe septic tank,substances of
differentdensitiesseparate andform
layers. Solids settle out to the
bottom, creating a sludge layer.
Grease and fats moveto the top of
the liquid and form a scum layer.
Gases rise to the uppermost parts
ofthe tank.

Septic tanks builtsince the mid-
1980's have a partial wall dividing the
two chambers of the tank, which
slowsdownthe flowofliquidthrough
the tank and allows more solids to
settle outofthe wastewater.Another
improvement to septic tanks is an
effluentfilterinstalledat theexitofthe
tank. Requiredon alltanks
installedfromJanuary 1999
to the present, this filter
catches fine particles
suspended in the liquid
effluentso that they do not
exit the tank and clog the
drainfield. After flowing
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Figure 1. Componentsof a conventionalseptic system
(Adapted from "SoilFacts: Septic Systems and Their Maintenance" by Hoover, 1997)

through the effluent filter,clarified
wastewater is distributed through
pipes to the drainfield, where a
majorityofbiologicaltreatmenttakes
place. The effluentfromthe tank is
sent to a centraldistributionbox, or
D-box, which in turn distributes
wastewater to a number of pipes
under the ground surface in the
drainfield. The liquidslowlydrains
out of the pipes and percolates
through the soil beneath the
drainfield,the finalcomponentofthe
septic system.

The characteristics of the soil
beneath the drainfieldare extremely
important. Oxygenmust be present
and waterabsent so that pathogenic
organisms, which are generally
anaerobic, will die off or be
consumed byaerobicbacteria. With

appropriate soil conditions
beneath the drainfield, a
majorityofdisease-causing
organisms are effectively
removed.

In addition to the
biological processes
removingpathogens,

chemical reactions reduce the
concentrationofnutrientsinthe soil.
Through a process called
nitrification, ammonium, an ion
harmfulto humans, is convertedto
nitrate by oxygen-consuming
bacteria. This conversion,likethe
biological treatment, occurs at a
maximum rate where there is
sufficientoxygeninsoilporespaces.

The four main components
described above are commonto all
septic systems. Designs vary a
great deal, and each septic system
is engineered for specific site
characteristics. Soil conditions,
topography,and lot size determine
what adaptations need to be made
foreach system. Inthe coastalplain
of North Carolina, soil problems
include high water tables, clayey
soils, and hardpan. Combinedwith
flat topographyand small lot sizes,
manyadaptationsneed to be made.

Septic systems that are
designedaccordingtositeconditions
and installedandmaintainedproperly
are safe andeffectiveforwastewater
disposalincoastal NorthCarolina.




