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Improving Wastewater Systems Already In Use

Individual households and busi-
nesses can take steps which may reduce
wastewater disposal problems resulting
in failures of septic systems or small
mechanical plants.

In this and following sections most
of the different technologies and methods
will be described in terms of the function
and operation of each technology; the
applicability and the extent of use of the
technology; the basic components of the
technology; the major costs associated
with the application of the technology;
and, its advantages and potential limita-
tions (a relative comparison of the
technology regarding a variety of factors,
limiting site characteristics, such as
power consumption and energy costs,
level of operator skill required, quality of
effluent achievable, and sludge produc-
tion). These descriptions do not apply to
all potential applications of each tech-
nology. Experienced professionals should
be consulted before planning, installing,
or purchasing any of the complex tech-
nologies described in this guide.

Water Conservation

Everyday, North Carolina house-
holds each turn between 175 and 320
gallons of water into wastewater —
between 50 and 75 gallons of water per
person. In some situations the amount
of wastewater that results from this use
exceeds the capacity of the wastewater
treatment and disposal system. As the
N.C. Cooperative Extension Service
describes in “Water Watch: Focus on
Residential Water Conservation,” in
these cases this hydraulic load, the
amount of water being discharged into
the absorption field or sent to a commu-
nity wastewater treatment system,

needs to be reduced if the system is to
work properly without being expanded.

An onsite system fails when the
drainfield receives wastewater faster
then it can be absorbed into the soil and
treated. The hydraulic load may be
excessive due to poor absorptive capacity
of the soil, small absorption fields,
groundwater infiltration, or clogged soils.
Reducing the hydraulic load on an
onsite system may substantially extend
the lifetime of the drainfield. Excessive
hydraulic loading can also pose a prob-
lem for small mechanical wastewater
treatment systems. This condition reduces
the retention time in the facility, the
time needed for proper treatment of the
wastewater.

Products that conserve water and

reduce the wastewater stream are widely
available and inexpensive. They help to
conserve energy and do not require any
changes in behavior. Any community
planning new or expanded wastewater
(or water) systems can benefit from
introducing water conservation measures.
By using water conservation methods
and fixtures a family can save 25 percent
or more of its water supply per year.

Some types of water conservation
devices are described here and in
Chapter 5 on alternative toilets.

Flow Reduction in Older Toilets
Most toilets in homes built before
1980 use about five or six gallons of
water per flush. The same job can be
done with as little as 1.6 gallons, the

Water Use
Approximately 60 Gallons Per Day Per Person
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legal standard established in 1993 for
toilets in new North Carolina homes. By
reducing the amount of water used per
flush, the amount of wastewater in the
absorption field will be substantially
reduced.

Flow reduction in toilets is a simple
and inexpensive way to lower water con-
sumption and reduce the hydraulic load
on a wastewater disposal system. Simply
placing a milk jug, a specially designed
plastic bag or bottle filled with water, or
bricks in plastic bags in the water closet,
the tank above the toilet seat, will
reduce the amount of wastewater
leaving the toilets at each flush by the
same amount of water displaced by
the device. More efficient alternatives
include a tank partition for about $10.
Retrofitting with new low-volume flush
toilets at as little as $100 each often
brings worthwhile savings.

Advantages:
Very inexpensive.
No maintenance requirements.
Substantial savings in water use.
May improve the operation and
extend the lifetime of the onsite waste-
water disposal system.

Potential Limitations:
On occasion, the toilet bowl may not
be completely flushed.

Low-Flow Shower Heads

Another effective way to reduce
wastewater flow is with low-flow shower
heads. Conventional shower heads use
from six to eight gallons of water per
minute. A five-minute shower represents
a substantial hydraulic load to a waste-
water system and energy drain for water
heating. The amount of water used during
a five-minute shower can be reduced by
about 50 percent by installing a low-flow
shower head. This reduction can be
achieved without any noticeable change
in the water’s velocity or pressure during
a shower. This also has the secondary
benefit of saving on hot water. Flow-
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restricting devices attached to conven-
tional shower heads are not as effective.

Low-flow shower heads are available
as attachable units or replacements to
conventional showers. They can be
installed by the homeowner and cost less
than $15.

Advantages:

Substantial reduction in water use.

Reduced hydraulic load may
improve operation and lifespan of an
onsite wastewater system.

Substantial energy savings through
reduced use of hot water.

Potential Limitations:

Flow restrictors (not low-flow show-
er heads) attached to conventional
shower heads may reduce the efficiency
(pressure and velocity) of the shower.

Low-Flow Faucet Aerators

A low-flow faucet aerator is a simple
valve that mixes water and air and can
be used throughout the household on all
water faucets. Water flow reductions can
be achieved when running water to wash
hands, food, brushing teeth, and so on,
when water is not being collected. Aerators
maintain adequate water velocity and
pressure while reducing the flow rate.
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The effectiveness of flow-restricting
aerators as water-saving devices depends
on individual habits. Water is saved only
during rinsing activities (that is, when
the water is left running). Faucet aerators
are substantially less effective overall
than water-saving shower heads or
reduced-flow toilets, but should be used
in conjunction with them in order to save
the most water.

Aerators can be attached to most
household water faucets that are appro-
priately threaded, or can be purchased
as part of a complete faucet unit. Since
some aerators are not water-conserving
devices, a buyer should specifically ask
for a “flow-restricting” aerator. The cost
for each faucet to be changed is about
five dollars and the savings can be about
15 gallons per day for a family of four.

Advantages:

Reduction in volume used for rinsing
hands, dishes, and so on under running
water.

Some energy is conserved through
reduced use of hot water.

Reduced hydraulic load on waste
disposal system.



Potential Limitations:

No water reduction occurs for con-
stant-volume uses, such as filling a wash
basin or bathroom sink. Additional time
is required for filling cooking pots with
water from low-flow faucet aerators.

Line Inserts and Flow
Restrictors

Flow restrictors and line inserts
reduce the size of the cross-sectional
area of the supply line while maintaining
the same water pressure. This will reduce
the flow of water through the pipe to
about three gallons per minute. These
devices may be as simple as a washer or
they may be more complex. A family of
four could save about 10 gallons per day
by installing these devices on its lines.

Flow restrictors are available as
attachable units or replacements to con-
ventional fixtures. These devices can be
installed by the homeowner. Costs may
range from 50 cents to several dollars.

Advantages:
Substantial reduction in water use.
Reduced hydraulic load may improve
operation and lifespan of an onsite
wastewater system.

Potential Limitations:

No water reduction occurs for
constant-volume uses, such as filling a
wash basin or bathroom sink.

Line inserts and flow restrictors
reduce the efficiency of appliances and
are not recommended for use with
appliances.

Greywater Reuse

“Greywater” is household wastewater
from sink, laundry, and shower drains.
“Blackwater” refers only to wastewater
from toilets. A greywater reuse system
disinfects and stores laundry and shower
water for nonpotable (that is, nondrink-
able) uses such as lawn and shrub
watering, car washing, and commode
flushing. When used for commode flushing
the greywater becomes blackwater and

is treated accordingly. Due to the amount
of grease and food particles, kitchen
wastewater is not generally recycled in
greywater systems.

Greywater reuse may become more
desirable in some water-critical areas of
North Carolina if local water supply
problems are not solved. There may be
limited application for sites with severe
onsite disposal problems. For example, a
greywater recycling system might be used
in conjunction with a nondischarging
toilet. The total wastewater volume from
such a site would then be very low.
Public acceptance of greywater reuse
will depend on cost, aesthetics, and the
severity of local water supply problems.
If the water is to be used for irrigation a
nondischarge permit would be required
by the N.C. Department of Environment,
Health, and Natural Resources, Division
of Environmental Management, Water
Quality Section.

Greywater reuse systems involve
substantial modifications to the house-

difficult to estimate and vary widely
according to type of system, degree of
treatment, and pumping equipment.

Advantages:
Substantial conservation of water.
Reduced hydraulic load for the
onsite system. May substantially
improve operation and extend lifetime of
waste disposal system.

Potential Limitations:

Recycled water may be cloudy or
discolored, an aesthetic problem when
used for commode flushing.

Need for conscientious maintenance
of filtration, disinfection, and pumping
system, requiring a motivated, knowl-
edgeable user.

Potentially high capital cost.

Fixture Repair and
Maintenance

Leaky faucets and toilets, leaky
pipes, and dripping water heaters can

The legal standard for
toilets in newly constructed North
Carolina homes is 1.6 gallons per
flush instead of five or six gallons
in older toilets.

hold plumbing system, because laundry,
bath, and shower water must be diverted
and redistributed. Additional modifica-
tions may be necessary to accommodate
the storage, treatment, and pumping
equipment.

Basic components include a house-
hold pumping system modified for
greywater collection and redistribution,
a filtration and disinfection system, a
storage tank, and a pump. Costs are
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add up to a substantial loss of water. A
drip of water per minute equals several
gallons lost per day. Other water conser-
vation efforts will be virtually useless
without proper repair and maintenance
of all water fixtures.

Elimination of Garbage
Disposals

The use of garbage disposals contri-
butes substantial quantities of detrimental



Water
conservation
measures can
make a major

contribution to
reducing the
wastewater flow.

solids to wastewater loads. As a result, it
has been shown that the use of garbage
disposals may increase the rate of sludge
and scum accumulation and produce a
higher failure rate for septic systems.
Most waste handled by a garbage dis-
posal could be handled as solid wastes
or composted instead. The elimination
of this appliance is therefore advisable.

Conservation Awareness

Another area for water conservation
is through education and raising aware-
ness in the community. Water is com-
monly mistakenly perceived as a costless
commodity. Education and awareness
can change people’s habits when using
water. For example, only running the
washing machine or dishwasher when
full, shutting the water off between rinses
when brushing teeth and shaving,
collecting water spent while waiting for
water to run hot (or cold) can save
water. These actions alone do not reduce
the water flow significantly, but when
considered together they can make a
major contribution in reducing the
wastewater flow. Schools and other
organizations may be able to assist with
citizen education programs on water
conservation. County Cooperative
Extension Service offices can provide
access to a water conservation program
called Water Watch.

The above-mentioned options are
the first level of a water conservation plan
that can be implemented for as little as
$25 per household. The average savings
for a four-member household can be up
to $200 or more per year in water and
energy bills.

Communities can improve the per-
formance of wastewater treatment plants
by guarding against “peak load periods”
to prevent treatment and drainage
problems. They also can regulate or offer
incentives to businesses to spread out
industrial discharge periods, and manage
stormwater runoff to prevent sudden
flooding in the treatment facility.
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Drainfield Rejuvenation

Several alternatives are available
that may allow the homeowner to return
a failed septic drainfield back to useful
service and increase its wastewater
absorption capacity. The methods which
may be suited for some home sites in
rural North Carolina communities are
listed below. These techniques should be
undertaken by experienced contractors
and only after an improvement permit
has been obtained from the local health
department.

Portions of some of the descriptions
of the following onsite methods and
technologies are reprinted from
Individual Wastewater Project, Task B
Report, Summary of Alternative
Onsite Wastewater Treatment and
Disposal Methods, Region J, North
Carolina, published by Triangle J
Council of Governments.

Surface and Subsurface Water
Draining

Drainfields of some conventional
onsite systems may be improved by
draining to make the immediate ground-
water table deeper or draining to intercept
water that would flow laterally across
the drainfield. This technique is used
routinely on sloping lots and in areas
with high water table conditions where
drainage could be effective. The technique
is also useful on lots with a significant
watershed located above the drainfield.
For example, the roof of a house located
upslope from the drainfield could have
its roof drains diverted away from the
field.

Advantages:
Removes extraneous water at the
drainfield.

Potential Limitations:
Can be a costly process.
Is not effective in tight, clay soils.
Requires an outlet for the water, a
pump or gravity drain.



Shallow Cross Trenching of
Existing Drainfield

Shallow cross trenching of an existing
drainfield supplements a drainfield with
a series of trenches four inches wide cut at
10-foot intervals across the existing line
of trenches. Excess wastewater would
then flow into the cross trenches and be
absorbed, instead of oozing to the sur-
face. Trenches are cut to a depth slightly
below the top of the gravel in the drain-
field line then backfilled with several
inches of gravel and covered with topsoil.

Shallow cross-trenching offers a
low-cost improvement and rejuvenation
technique to new and existing drainfields
on flat lots. It may improve the lifespan
of some conventional systems, and may
overcome the soil restrictions of margin-
ally suited sites. The method has been
used successfully with low-pressure dis-
tribution systems on the North Carolina
coastal plain. However, when applied to
low-pressure pipe systems, great care
must be exercised so as not to break any
distribution laterals.

Cross-trenching is recommended
primarily for flat surfaces with shallow
drainfield lines. Excavation is done with
a small trenching machine. The entire
procedure is relatively simple and can
be completed in a few hours. A home-
owner with a rented trencher could
accomplish this himself. As with all
onsite systems, proper landscaping and
drainage are necessary to prevent
hydraulic overloading by surface water.

Basic components include a conven-
tional onsite system, a series of shallow
cross-trenches cut across drainfield
lines, and a small amount of gravel for
cross-trenches. This method requires
about $500 to $800 in materials and labor,
including gravel and trencher rental.

Advantages:

Narrow cross-trench geometry max-
imizes the sidewall-to-bottom surface
ratio, allowing better effluent infiltration
at the soil.

Shallow placement takes maximum

advantage of usable topsoil for effluent
treatment and disposal.

This method is well suited for rela-
tively flat lots with shallow soils or shallow
depth to groundwater.

Installation is simple and inexpensive.

May substantially extend the life of
the drainfield.

Potential Limitations:

This method requires flat sites, so it
is not feasible for all situations.

Suitable only for systems at a depth
less than 24 inches.

V-Ditch Absorption Trench

The V-ditch absorption trench is
another version of the typical drainfield
trench, with V-shaped rather than
rectangular trenches. The V-shape
allows for the greatest amount of infil-
trative surface for the wastewater to be
absorbed into the soil, taking advantage
of the fact that effluent infiltration
occurs through the trench sidewalls.
The V-ditch modification is a simple, low-
cost overall improvement to the tradi-
tional septic tank system. It may improve
the lifespan of some conventional systems,
and may overcome the soil restrictions
of sites only marginally suited for a con-
ventional soil absorption system.

Advantages:
A V-ditch trench allows less effluent

ponding in the drainfield trench and bet-

ter infiltration of effluent into the soil.

Shallower trench depth may help
overcome limitations of some sites where
the soil is underlain by impervious clay
or rock.

Facilitates application of sand, lime
or other material to the trench walls.

Less expensive than a conventional
rectangular trench system, due to lesser
volume of gravel placed in the trench.

Potential Limitations:

Small V-shaped backhoe buckets are
not readily available.

State and local requirements for
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drainfield size are based on the bottom
area of a rectangular trench rather than
a V-trench.

Trench Depth and Width
Variations

Standard nitrification trenches in
drainfields are from 24 to 36 inches wide
and from 24 to 48 inches deep.
Modification of these dimensions may
overcome certain soil limitations of mar-
ginally suitable sites.

Narrower trenches have a more
favorable sidewall-to-bottom area ratio
for effluent absorption. Narrower
trenches are more likely to improve
effluent absorption than wider trenches,
due to increased sidewall area. Some
believe that the advantage of increased
sidewall absorption in narrow trenches
is not given adequate consideration by
current state regulations, which base
system size on the total bottom area of
the trenches. Storage capacity must be
available in the trenches to cope with
periodic excess flow events.

Wider trenches are sometimes used
when poor quality soil is replaced by a
higher-grade fill material. Increased width
may facilitate aeration and evaporation,
but unfavorably reduces the sidewall-to-
bottom ratio, and requires more gravel
backfill than trenches of conventional or
narrower width. Wider trenches provide
greater storage room, but do not increase
the treatment capacity of the surrounding
soil which must ultimately accept the
waste.

Shallower trenches have a less
favorable sidewall-to-bottom area ratio,
but maximize utilization of the topsoil,
which is best suited for effluent treatment
and disposal. Shallow placement has the
further advantage of increased exposure
to air, which enhances aerobic biological
activity and increases evaporative loss.
Shallow placement generally puts the
effluent where it can be best treated by
the soil, and keeps it out of bedrock,
impervious clay, or perched groundwater.
Shallow placement of drainfield trenches



Trench depth
and width
variations may
overcome
certain soil
limitations on
marginally
suitable sites.

should be encouraged wherever possible.

Deeper trenches are occasionally
used to overcome thin barriers of imper-
vious clay or hardpan; however, in some
cases the subsoil is not well suited for
effluent treatment.

Installation expenses include the
material costs of gravel and pipe and
labor costs of backhoe operation.
Because state regulations base the system
size on total trench bottom area, the
total amount of gravel generally does not
vary for a given system, regardless of
trench width or depth. More gravel may
be added to increase aerobic activity at
the soil surface. Narrower trenches
require more linear footage, hence more
pipe and possibly more backhoe time,
than wider trenches.

Advantages:

Shallower and narrower trenches
make maximum use of the available top-
soil which has the best capacity for
effluent treatment and absorption.

Shallow placement facilitates
aeration and evaporation and avoids
bedrock, impervious clay, and perched
groundwater.

Potential Limitations:

Shallower and narrower trenches
have less “storage” room. Ponded
effluent has a greater chance of surfacing,

County regulations may require
extra linear footage of narrower trenches
in order to compensate for the reduced
bottom area.

Site-specific topography may limit
depth options.

Alternative Trench Liners

The ability of trenches to absorb
effluent can be extended in some cases
by lining the trenches with alternative
materials. Lime can be applied to the
sidewalls and bottom of the trenches to
improve both the aggregation, or loose-
ness, of the soil and its ability to accept
effluent. Sand may be used to line the
trenches in an effort to filter from the
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effluent those suspended solids which
might clog the soil pores. Synthetic
geotextile fabric can be used to achieve
the same results and is easily fitted in
the trenches.

The trenches may be modified using
a V-bucket to perform the excavation. A
V-shaped trench makes possible the easy
placement of materials on both the side-
walls and trench bottom.

Construction costs above that of a
conventional system will rise in direct
proportion to the amount and type of
material used to line the trenches.

Advantages:

Suspended solids are filtered from
the effluent before reaching the soil.
This filtration reduces the clogging of
soil pores and maintains the soil’s
infiltrative capacity.

Relatively low additional cost to
conventional system. May increase the
service life of the soil absorption system.

Potential Limitations:

Liming effects may be short lived,
because the lime eventually seeps from
the soil as effluent infiltrates the trench.

Sand cannot be easily applied to
vertical side walls.

The materials used to line the
trenches may clog over time.

In-Line Stepdowns or Dams

In-line stepdowns or dams are wide-
ly used in North Carolina on sloping
lots. The inline stepdown is an earthen
dam constructed in the soil absorption
trench. An overflow pipe is installed at
the top of the stone bed to discharge
wastewater to the next lower level of the
trench. This system is common in systems
on sloping ground to “stepdown” waste-
water from one elevation to the next
while keeping each section of trench
nearly level. Dropbox systems described
in the following section may offer some
advantage over this system.

Dams and overflow pipes are
installed in the trench at approximately



50-foot intervals, or as required by the
severity of the slope. Construction costs
should be essentially equivalent to those
of conventional onsite systems.

Advantages:

Allows the installation of soil
absorption trenches on sloping ground
without the need for excessively deep
trenches.

Improved exposure of trench sidewall
to effluent.

Potential Limitations:

The first sections of trench are per-
manently ponded with effluent in anaer-
obic conditions and become severely
clogged.

It is not possible to unclog the first
sections of trench and recover their
usefulness.

Trench bottoms between stepdowns
must be carefully constructed so that
the trench is nearly level.

If in-line dams fail to restrain the
flow, lower trenches may be flooded, and
sewage may break out on the surface.

Serial Distribution

Serial distribution is a method to
improve distribution of septic system
effluent in conventional soil absorption
lines on sloping lots and on sites with
poor soil permeability. This system uses
separate distribution, drop boxes or
other switching devices which regulate
the flow to each absorption trench.
Serial distribution systems are best used
on sloping land so wastewater flows
downbhill.

Wastewater comes directly from the
septic tank into the first distribution or
drop box. When the capacity of the first
trench is fully utilized, effluent overflows
through an opening to the next drop box
serving another downslope field line.
This process is repeated for three or
more consecutive lines laid parallel to
each other. Some drop boxes permit the
closing off of individual lines and this
allows that line to “rest.”

Careful installation is critical for
this system to operate properly. Each
individual soil absorption line must be
constructed along the topographic con-
tour. The bottom of the trench and the
top of the gravel bed must be essentially
level. The drop box is installed such that
effluent ponded in the trench backs up
in the box and overflows to the next
trench without breaking out above ground.
Solid (non-perforated) sewer pipe is
used to connect the boxes. Backfill soil
must be stamped tight around these
connecting lines to prevent settling and
subsequent seepage. Capital costs will
be about $100 greater for the dropbox
system than for the conventional onsite
system due to the use of several distrib-
ution or drop boxes instead of one.

Advantages:

Improved effluent distribution on
sloping lots.

Little additional maintenance is
needed.

Increased efficiency of trench
sidewall area.

Can easily determine how many lines
in the system are filled with effluent.

It is possible to design the system to
allow for dosing and resting.

Promotes development of the biomat,
or clogging mat.

Additional lines can be added with
no disruption of the original system and
minimum disturbance to the yard.

SEPTIC
TANK

Potential Limitations:

More care is required during
installation.

Specifically designed distribution
boxes are required.

The system is not suited for slopes
of less than two percent.

Modest increase in capital cost over
conventional onsite distribution network.
The soil around the upper lines

remains permanently overloaded or
clogged, although there may be some
rejuvenation if the lines are allowed to
rest from time to time.

Drainfield Resting

A clogged drainfield’s ability to
absorb septic effluent can sometimes be
restored by pumping all wastewater
from the septic tank and drainfield and
letting the entire system dry out for
several weeks. As the drainfield sits idle,
soil-clogging material decomposes and
the soil regains some of its ability to
absorb wastewater. This technique can
be inconvenient and only addresses
onsite-system failures due to clogged soils.

The septic tank should be pumped
out to reduce the level of ponded effluent
in the drainfield. One end of each drain-
field pipeline should be excavated in
order to pump out any remaining effluent.
The system should not be used again
until it has “rested” for several weeks.

Drainfield resting may be an effec-
tive rejuvenation technique for clogged

DRAINFIELD
ON SLOPE

DROP BOX

/2

CAP TO REST
TRENCH

WORKING
TRENCH

—

RESTING
TRENCHES
WORKING
TRENCHES

TO NEXT TRENCH

A septic system with serial distribution.
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soil systems, especially when used in
conjunction with other practices such
as water conservation and improved site
drainage. Its chief drawback is the
inconvenience of the rest period when
the system cannot be used. The tech-
nique may be well implemented just
prior to a family vacation or at other
times when homes are not occupied.
Additional options for drainfield resting
can be provided with dual-field diversion
valves. Drainfield resting costs approxi-
mately $150 if done by a commercial
septic tank service.

Advantages:

May restore the absorption capacity
of a clogged septic tank absorption
system.

Relatively simple and inexpensive to
implement.

Potential Limitations:

Inconvenience of not being able to
use the system for several weeks.

Will not improve the absorption of a
drainfield which is failing for reasons
other than clogged soil.

Pressure Manifold

A pressure manifold system consists
of a large-diameter pressure manifold
which receives effluent from a pump
station and redistributes the liquid uni-
formly to individual field lines. Pressure
manifolds are useful where sloping
areas permit gravity flow from the mani-
fold to individual field lines.

Use of a pressure manifold ensures
that each field line receives a predeter-
mined volume of wastewater effluent.
Pressure manifolds may cost slightly
more than conventional gravity distribu-
tion boxes.

Advantages:

Dosing and resting cycles.

Equal flow to each trench.

Hole clogging not as likely as in low
pressure pipe systems.

Simple to construct compared to

feed/‘ng ndividyzy £

low-pressure pipe systems and systems
correctly installed with gravity distribu-
tion boxes.

In-line valves allow for extended
rest periods.

Potential Limitations:

Greater costs.

Overloading of one part of the
trench is possible.

Chemical Oxidation of Clogged
Drainfields

If letting the drainfield rest is not
possible, then chemicals might be effec-
tively used to break down the clogging
materials within several days instead of
several weeks. This technique usually
involves a patented process using
hydrogen peroxide and must be done
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professionally. The technique is relatively
untested in North Carolina, costs up to
$500, and there is some technical ques-
tion as to the suitability of this option,
especially in clay soils.

Replacement of Trench Fill
Materials

Replacing the material excavated
during the construction of a conventional
drainfield with other soils, otherwise
known as “media,” can improve the per-
formance of some systems. Since the
replacement of trench fill material does
not alter the inherent problems of the
surrounding soil, it is likely that the
method has a significant effect on efflu-
ent treatment and disposal. However,
there have been some experiences which
show that sand helps distribute effluent
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more uniformly and helps filter solids
prior to soil absorption.

The cost is greater than a conven-
tional system and will depend on the
length of drainfield line, the local cost of
suitable fill material, and the distance it
must be hauled. Costs should be carefully
compared to other alternatives on a site-
specific basis.

Advantages:
Replacement of trench fill material
may partially overcome the site limi-
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tations of shallow, impermeable soils.

Depending on other design factors,
this technique may facilitate effluent
disposal through increased evapotran-
spiration.

Potential Limitations:

Relatively high cost.

Replacement of material in the
trench does not improve the surround-
ing soil which must absorb and treat the
effluent.

infielde.
four draini? he structure.
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Excavation and Replacement of
Trench Soil

As alast resort and under certain
conditions drainfields whose soils are
clogged due to hydraulic, organic or
grease overload can be restored to a
more absorptive condition by replacing
the area of clogged soil that limits infil-
tration of the effluent along the trench
sidewalls. This technique should not be
attempted until an expert evaluation has
determined that the sidewalls are in fact
clogged. The technique is not likely to
improve the operation of drainfields
which are failing for reasons other than
clogged soil.

A trenching machine is used to
remove the clogged soil and replace it
with a mixture of sand and topsoil. The
septic tank and, if possible, the drain-
field should be pumped out to lower the
level of ponded effluent in the drainfield
line. The trench-soil “interface” must be
accurately located and staked out along
both trench sidewalls, and then excavated
with the trencher.

Costs vary greatly with site condi-
tions, especially the trench length to be
excavated and the ease or difficulty of
following the interface with the trenching
machine. In some cases the labor costs
may exceed the cost of simply extending
the drainfield. Costs should be carefully
compared to other alternatives on a site-
specific basis.

Advantages:

May partially restore the infiltration
capacity of a clogged soil absorption
system.

May be suited for small lots without
enough room for a new drainfield.

Potential Limitations:

May be expensive. Costs are difficult
to predict.

The job is particularly messy,
unpleasant and difficult to do.

Disposal of excavated material may
be difficult.



Stephen J. Dear

Other Modifications
A variety of flow-diversion devices

may possibly also be used to make the
distribution system meet the particular
conditions of the site. These devices
include a distribution box, a tipping dis-
tribution box, a speed leveler, a flow
divider tee, and others. A distribution
box may have several outlets to distribute
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effluent to the various trenches. A drop
box has two outlets at the same elevation
and one slightly higher.

Filters may also be added to septic
tanks for additional solids removal.
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Alternative Toilet Systems

Alternative toilet systems offer a
different method of onsite waste manage-
ment: They generally rely on little or no
water and do not require tanks or
absorption fields.

The successful operation of these
units primarily depends on the commit-
ment of the users to adequately operate
and maintain the systems. Such toilets
can only be used for human wastes and
cannot be for kitchen, bath, or laundry
wastes. A dual-disposal system is thus
needed, one for human wastes and one
for all other types. This parallel system
adds to the overall cost of the system.

Composting Toilet

A composting toilet is a waterless
unit that employs natural aerobic
processes to biologically convert toilet
wastes and most non-animal food waste
to relatively harmless compost, a mixture
of deteriorated organic matter. A chamber
is usually enclosed beneath the house or
underneath the toilet and allows oxygen
to enter. The oxygen lets organisms grow
which helps to break down the waste.
The design of the system prevents odors
from entering the house. The owner can
empty the compost through a trap door
at the bottom of the chamber, usually
once a year. The compost material can
be used as a soil supplement for flowers,
shrubs, and trees. Most systems require
the addition of compostible kitchen waste,
as well as a dry carbon source such as
sawdust, wood chips, or straw. Adequate
ventilation, humidity, and temperature
conditions must be maintained for proper
operation.

If greywater is not present, compost-
ing toilets can be used where soil
percolation is poor, terrain is rocky or
steep, and absorption fields are not

possible. They may be used where water
is scarce.

Composting toilets are most appro-
priate for community use settings such
as churches, parks, and community
centers but may also be feasible for new
homes, where construction can include
planning for this type toilet system.
Periodic maintenance such as turning of
wastes, addition of bulking agents, removal
and disposal of product, and elimination
of excess moisture is required.

Composting toilets are available
commercially or can be built on site. All
share certain basic components: a toilet
“throne” unit; a counter-top garbage
unit, usually in an adjacent kitchen
area; a waste chamber with an impervious
liner; a compost storage chamber with
clean-out access; an air inlet system which
may be supplemented by a mechanical
fan; and, an exhaust air outlet stack.

Composting toilets may require
structural or archaeological modifications
at the installation site. They are most
efficiently installed during new home
construction. Home-built or commercially
available models can be installed by a
competent carpenter, and require no
special tools or technical skills.

Commerecially available units cost
from $2,500 to $5,000 depending on size
and options. A home-built unit can be
installed at significantly lower cost.
Installation expenses vary with the site.
The costs of operation and maintenance
are negligible; however, the system users
must be vigilant in maintaining the sys-
tem in order to form compost.

Advantages:

Water use is greatly reduced or
eliminated.

The system can handle both human
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and kitchen (food) waste.

This type of system encourages self-
reliance of the household by reducing
dependence on municipal services that
cost money.

Safe, inoffensive and usable residual
material is produced.

Can be installed by any competent
carpenter.

Low operation and maintenance
costs.

Overcomes severe site limitations of
shallow water table and shallow, imper-
meable soils.

Potential Limitations:

It is difficult to fit some composting
toilet systems into existing houses. May
require substantial site modifications.

Does not address the need for a
greywater disposal system.

The main cost is the one-time
installation payment of between $2,500
and $5,000.

May not handle peaks loads well.

Pressure-Assisted Low-Volume
Toilets

This type of toilet uses as little as
two quarts of water per flush and its
installation alone can substantially
reduce the household wastewater flow.

Pressure-assisted toilets require
special installation methods and materials.
They require an air compressor and
tank which operate up to six toilet units.
Although more expensive than conven-
tional systems, they offer a 70 percent
reduction in water use over new, stan-
dard 1.6-gallon toilets and are highly
recommended for institutions and busi-
nesses.



Advantages:
Substantial savings in water use.
May improve the operation and
extend the lifetime of the onsite waste-
water disposal system.

Potential Limitations:

Expensive to install (at a cost of
over $500) and requires some mainte-
nance and an air compressor.

Incinerating Toilet
An incinerating toilet is a self-
contained toilet that burns waste in a
chamber and reduces it to a small amount
of sterile ashes which are removed from
time to time. Heat is provided by electric
or gas-fired elements. The incineration
cycle begins when the toilet is closed,
and takes from 10 to 15 minutes.
Installation requires little more
than floor space. All systems require a
ventilation stack, electrical hookup, and
an external energy source for incinera-
tion. Gas or propane-fired units have
electrically operated ignition systems.
Incinerating toilets are likewise
limited by operation and maintenance
requirements and the need for greywater
disposal. Incinerating toilets are not
feasible for homes and it is not likely that
they will be accepted for wide use in North
Carolina. However, there may be some
feasible small-scale applications such as
rural post offices, convenience stores,
and other establishments with only a
few users and little greywater output.
Basic components include a self-
contained unit, a fuel supply (natural gas,
propane, or electricity) and a vent stack
to the atmosphere. Incinerating toilets
cost between $1,000 and $1,500. Oper-
ation and maintenance costs may be
substantial due to electricity requirements.

Advantages:

Incinerating toilets have the same
advantages as composting toilets,
eliminating water use and encouraging
self-reliance.

A safe, inoffensive residual material

is produced.

Potential Limitations:

Incinerating toilets do not address
the need for greywater disposal.

They can have high energy require-
ments.

High operation and maintenance costs.

Need for immediate repair by a
trained expert in case of malfunction.

There must be a “rest” period
between “flushes.”

They are not recommended for public
use areas.

Cannot handle peaks demands well.

May require paper liners to be
replaced with each incineration period.

Requires periodic disposal of ash.

Slightly increased noise level.

Water Recycling Toilet

A water recycling toilet is a closed-
loop system which treats the flush water
so that it can be reused for subsequent
flushing. Some systems treat the waste
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water from toilets and sinks used

for hand washing aerobically and then
store the clarified and disinfected effluent
for later use as flush water. Other systems
use a combination of aerobic and
anaerobic digestion as well as physical
and chemical processes to treat the
waste. In all cases sludge must be
removed periodically, and in some cases
excess water must be disposed of occa-
sionally. A variety of systems are marketed
in sizes suitable for individual or institu-
tional use.

The primary advantages of zero-
discharge and waterless operation do
not offset the high costs and sophisticated
maintenance requirements of recycling
systems. There may be limited application
of these systems in North Carolina where
a commercial establishment or office
building has no treatment alternative.

Most recycling systems are techno-
logically complex, and must be installed



by the manufacturer and possibly main-
tained by the manufacturer as well.
Basic components include: a toilet
unit (low volume gravity or vacuum flush),
a waste treatment system (aerobic or
anaerobic digestion, sedimentation
chambers), and a water recovery system
(filtration, disinfection, and water storage
apparatus). Water recycling systems
cost as much as $13,000 or more for a
single family home. Operation and main-
tenance expenses may be substantial.

Advantages:

Water recycling toilets are zero
discharging.

They conserve water.

Potential Limitations:

High capital cost.

Potentially high operation and
maintenance cost.

Does not deal with greywater disposal.

Requires substantial structural
modification of site.

Need for immediate and specialized
expertise in case of system malfunction.

Chemical Toilet

A chemical toilet adds a perfumed
disinfectant solution to the waste material,
and stores it for ultimate disposal. Such
systems have been used extensively in
airplanes, buses, trains, boats, campers,
and so on.

Chemical toilets are well-suited for
temporary use at construction sites,
public gatherings, and in transportation
vehicles, but they are not considered
feasible for use in permanent facilities.
Periodic removal of waste matter and
greywater disposal must also be accom-
modated. Portable or permanent chemical
toilets can be installed virtually anywhere.

Basic components include a toilet
throne unit, disinfection fluid, and a
waste storage chamber. Chemical toilets

cost approximately $200. There are addi-

tional operation and maintenance costs
for ultimate waste disposal and chemical
refills.

Advantages:
Chemical toilets are zero discharging.
They use no water.
Easily adaptable to many situations.
Minimal maintenance requirements,
other than periodic removal of waste.
Low capital cost.

Potential Limitations:
Not feasible in permanent facilities.
Need for ultimate waste disposal.
Does not deal with greywater disposal.
Operation and maintenance costs
may be substantial.

Dual-Flush Toilet

A dual-flush toilet consists of a device
in the tank of an older conventional 5%-
gallon toilet that reduces the flush volume
to 2% gallons for solids and 17 gallons
for liquids. The optional flushes are
initiated with a shorter or longer pull on
the handle or on other devices by
switching directions. Dual-flush toilets
offer a simple and inexpensive way to
lower water consumption and, as with
other water-saving devices, improve the
operation and the lifespan of an onsite
wastewater system.

Some devices can be easily installed
by the homeowner. Others require some
modification in the tank. Most dual-
flush devices consist of a small weight
which attaches to the ball or flapper
valve in the tank. The increased weight
allows the valve to close before the tank
entirely drains. Dual-flush devices are
generally available for about $5. In fact,
a fishing weight will perform the task.

Advantages:
Low capital cost.
Minimal maintenance requirements.
Substantial reduction of water use.
May improve operation and lifespan
of the onsite disposal system.

Potential Limitations:

On occasion, the toilet bowl may not
flush completely.
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Alternative
toilet systems
often require
careful
operation and
maintenance.





