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;Wh_y s-ho_ui_i-d'\you be .c@hcﬁerned abbut -se_pfic systems?

When septic sysiems are
designed, constructed, and
maintained properly, they are an
effective method of freating and
disposing of household wastewater
in coastal North Carolina. In
contrast, poorly planned and
maintained systems can fail and
contribute to nonpoint source
poliution and public heaith concermns.

In coastal North Carolina,
failures may resuli in nutrient loading
of our coastal and estuarine waters,
shellfish closures due io fecal
coliform inputs, groundwater
contamination, and health problems.
Even properly functioning systems
may reiease poteniially harmful
levels of nitrogen and synthetic
chemicais into the soil and
groundwater if septic systems are
misused. It is critical for local
governments and citizens to
consider the consequences of
malfunctioning and misused septic
systems and fake aciion to prevent
negative impacis.

According to 1990 census data,
approximately 60% of homes in the
20 Coastal Area Management Act
(CAMA) counties in North Carolina
rely upon septic systems for
wastewater disposal (see Table 1).
This is compared to an average of
about 50% statewide, indicating that
the communities with the most direct
link to our estuarine waters have the
greatest potential to negatively
impact the environment.

Reliable data regarding the

number of failing systems in these
counties is not available. However,
it is likely that in addition to
homeowners who are aware of
probiems with their systems and
undertake repairs, there are others
who do not know how to recognize
and repair faiiures. Some impacis
of improperiy functioning sysiems
are not visible and may occur without
homeowners’ knowledge. It is
essential that peopie are educaied
about the appropriate use and
maintenance of septic systems.

untreated wastewater can seep up
and puddie on the land surface rather
than percolate down through the soil
fortreatment. This untreated effiuent
may contain disease-causing
organisms and nufrients that
contribute to nonpoint source
poliution.

Rains can flush the poliuted
standing water from lawn surfaces
fo nearby waters. Along much of
North Carolina’s coast, estuaries are
the receiving waters, where shellfish
populations can be adversely

When septic systems fail,

affected by (continued on page 4)

Table 1 Wastewater dlspasal in the 20 CAMA Coastal Counties

Wastewater Dlsposal Sewer ' Septlc
{Housing Units) Usage Usage

County Poputation  Sewer Septic Other {%) {%)
Beaufort 4773 5620 15479 789 . 2568  70.72
Berfie 28700 2,682 8143 727 = 2322 7049
Brunswick 55240 6277 32920 531 1580  82.87
Camden 5904 26 2296 144 @ 1.05 _ 93.11
Carterst 60501 | 11614 26,141 443 3040  68.44
Chowan 17435 = 2869 4592 146  37.72  60.37
Craven 83808 18175 14,586 458 5471  43.91
Currituck 13786 1,037 6,196 134  14.08  84.10
Dare = 26740 | 4,173 20637 50 ' 1679  83.01
Gates. oo JIZ00 L, B0, 4200 482 . 0105 . B7.62
Herford 22523 3,839 4799 432 4103  54.10
Hyde 12737_..... 1,144 3650 352 2223  70.93
New Hanover 120 284 40,657 16 075344 71.23 28.16
Onslow 159,202 28,182 24,071 517 = 5341 4561
Pamlico 14099 702 6200 200  9.88  87.30
Pasquotank 31,208 6574 5540 184 = 5346 4505
Pender 28855 | 2,802 12,200 435 I 18, 15 79.03
Perquimans 10447 1,109 3691 172 | 2230 7424
Tymel 3856 467 4391 173 928  87.28
Washlngton 18,050 2,750 2,213 187 | 5340 42.97
38.4¢6 59.65

Total

772,797

140,593 218,055

6,910



Septic System Basics

Septic systems are onsite
wastewater treaiment and disposal
systems. When installed and
maintained properly, septic systems
provide a safe and effective method
of treating househoid wastewater.
They are often installed in rural and
suburban areas of coastal North
Carolina where public sewage
disposal systems are not available.

There are four main compenents
to all septic systems: source, sepiic
tank, drainfield, and soil beneath the
drainfield. Wastewater is generated
through the use of a home’s kitchen,
bathroom, and faundry facilities. This
liquid, particularly “blackwater” from
icilets, may contain pathogenic
organisms, solids, organic matter, and
nutrients inciuding nitrogen and
phosphorus. Wastewater from
throughout the home flows to a pipe
that eniers the second main
component of the septic system, the
holding tank, commonly referred fo
as the sepiic tank.

in the septic tank, substances of
different densities separate and form
layers. Solids settle out to the
bottom, creating a siudge layer.
Grease and fats move to the top of
the liquid and form a scum layer.
Gases rise to the uppermost parts
of the tank.

Septic tanks built since the mid-
1980’s have a partial wall dividing the
two chambers of the tank, which
slows down the flow of liquid through
the tank and aliows more solids to
settie out of the wastewater. Ancther
improvement io sepiic tanks is an
effluent filter installed at the exitofthe
fank. Required on all tanks
installed from January 1989
to the present, this filter
catches fine particles
suspended in the liquid
effluent so that they do not
exit the tank and clog the
drainfield. After flowing
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Figure 1. Components of a conventional septic system
(Adapted from “SoilFacts: Septic Systems and Their Maintenance™ by Hoover, 1997)

through the effiuent filter, clarified
wastewater is distributed through
pipes to the drainfield, where a
majority of biological treatment takes
piace. The effluent from the tank is
sent to a central distribution box, or
D-box, which in turn distributes
wastewater to a number of pipes
under the ground surface in the
drainfield. The liquid slowly drains
out of the pipes and percolates
through the soil beneath the
drainfield, the final component of the
septic system.

The characteristics of the soil
beneath the drainfield are extremely
important. Oxygen must be present
and water absent so that pathogenic
organisms, which are generalily
anaerobic, will die off or be
consumed by aerobic bacteria. With
appropriate soil conditions
beneath the drainfield, a
majority of disease-causing
organisms are effectively
removed.

In addition to the
biological processes
removing pathogens,

chemical reactions reduce the
concentration of nutrients in the soil.
Through & process called
nitrification, ammonium, an ion
harmfut to humans, is converted to
nitrate by oxygen-consuming
bacteria. This conversion, like the
biological treatment, occurs at a
maximum rate where there is
sufficient oxygen in soil pore spaces.
The four main components
described above are common to all
septic systems. Designs vary a
great deal, and each septic system
is engineered for specific site
characteristics. Scil conditions,
topography, and lot size determine
what adaptations need to be made
for each system. Inthe coastal plain
of North Carolina, soil probiems
include high water tables, clayey
soiis, and hardpan. Combined with
flat topography and small iot sizes,
many adaptations need to be made.
Septic systems that are
designed according to site conditions
and installed and maintained properly
are safe and effective for wastewater
disposal in coastal North Carolina.






