58 ) INSTALLER > January 2014

Watching the waste

Where connection to the public sewage
system is not viable, waste disposal can
be achieved through a variety of methods.
Each approach brings its own challenges
and benefits, making it imperative that the
correct solution is installed.

n situations where sewage
disposal cannot be
connected to a main system,
it will probably be necessary
to install an alternative on-site
sewage treatment facility. It is
highly unlikely that this problem
would ever occur within towns
and urban districts but rather
in rural areas where connection
to main sewerage systems
is impractical because of the
location of the properties.

It is generally accepted that if
a main sewer is within 30m of the
site boundary of the property, the
local authorities might insist that
the foul water drain be connected
to the public sewer system.

If a sewer connection is not
possible, the following options
could be considered:

« Septic tank

« Cesspit

» Reed bed system

« Package treatment plant

« Waterless toilet

« A combination of the above

There may be a requirement to
register small domestic sewage
systems with the Environment
Agency under the Environmental
Permitting Regulations 2010.
However, a cesspit that has no
outflow and needs to be emptied
regularly does not need to be
registered, though a septic tank
or a package treatment plant that
has an outflow of effluent will
need to be registered.

These Regulations are currently
under review and might change
in the future. Other factors that
need to be taken into consideration
when deciding whether
registration is necessary are:

« The discharge is to ground, is of
2m?3 per day or less via a septic
tank and infiltration system
(soakaway), and is outside a
source Protection Zone 1.

« The discharge is to surface
water and is of 5m? per day
or less via a package sewage
treatment plant.

« The sewage is domestic only.

« The sewage system is

maintained in accordance with

the manufacturer's instructions

(if not, British Water codes of

practice and technical guides)

and a record of maintenance is
kept. In the case of septic tanks,
this includes regular emptying

The discharge does not cause

pollution of surface water or

groundwater.

@ NOTE
Zone 1 (Inner Protection

Zone) is defined by a travel

time of 50 days or less from
any point within the zone

at, or below, the water table.
Additionally, the zone has a
minimum radius of 50m. It is
based principally on biological
decay criteria and is designed to
protect against the transmission
of toxic chemicals and water-
borne disease.

If all of the above can be met,
registration with the Environmental
Agency would not be required
in England. Existing registration
system still applies in Wales,
Ireland and Scotland.
Recommended criteria for
the design and installation
of septic tanks are given in
BS 6297:2007+A1:2008 (Code
of practice for the design and

installation of drainage fields for
use in wastewater treatment).

@ NOTE
BS 6297 has been

amended and replaces
BS 6297:1983, which is
now withdrawn.

BS 6297 gives recommendations
and guidance on the design and
installation of drainage fields and
infiltration systems for use in
wastewater treatment. BS 6297 is
applicable to systems for handling
discharges from domestic and
commercial sources from single
households and upwards. These
sources are typically septic tanks
and package treatment plants.
Other useful references

BS EN 12566-1:2000 Small
wastewater treatment systems
for up to 50 PT. Prefabricated
septic tanks.

BS EN 12566-3:2005 Small
wastewater treatment systems
for up to 50 PT. Packaged and/
or site assembled domestic
wastewater treatment plants.
BS EN 12566-4:2007 Small
wastewater treatment systems
for up to 50 PT. Septic tanks
assembled in situ from
prefabricated Kits.

Approved Document H -
Drainage and Waste Disposal
(2002 Edition incorporating
2010 amendments).

NOTE
PT relates to 50

Population Equivalents (PE).

Septic tanks

A septic tank is a two or three
watertight-chamber system
where the sewage is acted upon
by means of anaerobic bacteria,
which breaks up the sewage and
converts it into gases and liquids.
The sludge falls to the base of the
tank whereas the scum remains
at the top. The remaining liquid
in the tank then drains from the
tank by means of an outlet pipe
as more sewage enters.

Effluent from a septic tank is
normally disposed of by soakage
into the ground, providing that
the disposal does not generate
a pollution risk to surface waters
or groundwater resources
(underground water).

The most commonly used
form of soakaway is a sub-surface
irrigation system, comprising a
herringbone or grid pattern of
land drains laid in shallow, shingle-
filled trenches. The soakaway
drains should be located at as
shallow a depth as possible -
usually within one metre of the
ground surface.

Before the effluent can be
disposed of by soaking away
into the ground, the area of land
required for the soakaway has
to be established by means of
a percolation test. This is a test
that determines the rate in which
soil absorbs a known volume of
water. This is to make sure that
the land is suitable for a soakaway
and to ensure that the soakaway
is designed properly.

A percolation test should not
be carried out during abnormal
weather conditions and, if
conducted in summer, the times
should be increased by 30% to
50%, depending on the recent
weather. Full details on how to
conduct the percolation test
can be found within Approved
Document H.

The percolation test method

« Excavate a hole 300mm
square and 300mm below the
proposed outlet from the septic
tank or sewage treatment plant.

« Dig the test hole vertically to
the proper depth. Remove all
loose debris.

« Fill the test hole with water to a
depth of at least 300mm. Allow
to seep away overnight.

< Next day, refill the test section

with water to a depth at least

300mm. Observe the time, in
seconds, for the water to seep
away from 75% full to 25% full.

Divide this time by 150.

« The answer gives average time
in seconds (Vp) required for the
water to drop Tmm.

« Carry out the test at least three

times, with at least two trial holes.

The average figure from the

tests is taken.

Sizing the septic tank

For domestic properties, the

capacity of a septic tank should

be calculated using the formula:
C = (180P + 2000)

where:

C = Capacity of the tank in litres,

P = Population served (i.e. number

of people in the house, usually a

minimum of 4).

» If the cesspit

tank has been
allowed to overflow
or has leaked, it
may be an offence
under the 1936
Public Health Act. «

The minimum capacity of the
tank would be 2700 litres.

It is important to have the
septic tank emptied (desludged)
at regular intervals - six months
to a year, depending on capacity
- otherwise there may be an
excessive build-up of sludge and
a serious risk of contaminating
the soakaway system with solids,
which the soakaway is not
designed for.

Such contamination could
greatly affect the correct
operation of the soakaway. It is
normal to leave approximately
20% of the sludge in the tank
after every desludging for seeding
purposes. This will allow the
anaerobic bacteria to continue
to break down the sewage. This
work should be carried out by
an operator registered for the

PLUMBING

carriage of such waste by the
Environmental Agency.

Care for the septic tank

« Overuse of anti-bacterial agents,
disinfectants and heavy
cleaners will kill the beneficial
bacteria in the septic tank that
digest solids.

« Dont use anti-bacterial hand-

wash products as this will affect

the bacteria.

Do not pour grease or oil

down the sink.

« Grease clogs the septic tank

soakaway and effectively

‘waterproofs’ it, making it

impossible for soil to

absorb liquids.

White spirit, varnish, paint

thinners, motor oils, petrol and

other similar chemicals will

ruin the septic system and

are not easily broken down by

soil bacteria. They will pollute

groundwater.

Condensate from condensing

boilers is very acidic and must

not go into the foul drains

Cesspits

Cesspits come in all shapes

and sizes and are usually placed
underground with only a single
manhole cover indicating the
location. Many older properties
have cesspits made of traditional
brick, whereas more recent
builds will have tanks made
from fibreglass and other
modern materials.

Cesspits are designed in the
form of a sealed tank that takes
all of the property’s liquid effluent
including waste from toilets, baths,
shower and sinks. Because these
units are completely sealed - with
the exception of the manhole
and vent - they will need to be
emptied very frequently.

Cesspits are usually installed
in preference to septic tanks
because of unsuitable ground
conditions or to remove the
potential of pollution. Cesspits
will need to have a minimum
capacity below the inlet pipe of at
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least 18,000 litres (18m?3) for two
users. Every additional user will
require a capacity of 6800 litres
(6.8 litres). The tank should be of
a sufficient capacity to hold 45
days  worth of effluent.

The tank capacity required for
a family of six would be:

18,000 + (4 x 6800)
=18,000 + 27200
= 45,200 litres (45.2m3)

Emptying frequency

Cesspits will require frequent
empting by a licensed operator.
The frequency will be determined
by the size of tank, the size of the
property and the number

of occupants, whether the
property is used all year round,
and whether appliances” waste
discharge is being used for
greywater collection.

If the tank has been allowed
to overflow or has leaked, it may
be an offence under the 1936
Public Health Act. In addition,
if it pollutes a watercourse, the
Environment Agency may take
legal proceedings under the
Water Resources Act. This can
lead up to a fine of £20000 and
three months imprisonment.

Care of a cesspit

Because it is a sealed system,

there is little in the way of

household liquid that cannot be

discharged into a cesspit.

« Dont allow flammable liquids

to enter the system.

Don't allow the service area

(manhole) to become overgrown.

« Use biologically-friendly products.

« The system must be emptied

on a regular basis.

The cesspit must be inspected

every two weeks for overflow.

« The inspection (manhole) cover
must be locked to prevent
unauthorised access.

NOTE
In Scotland, the Building

Regulations do not permit the
use of cesspits.

Additional treatment systems
Reed bed systems are a not

a sewage treatment system

on their own but are used in
conjunction with a primary
treatment such as a settling

or septic tank (which will need
emptying periodically). Reed beds
only treat liquid effluent - solids
will need to be treated elsewhere,

either pumped from the septic
tank and treated with the mains
sewage or composted.

Reed beds are aquatic plant-
based systems that allow bacteria,
fungi and algae to digest the
sewade and clean the water.
There are two basic types of reed
bed - vertical flow and horizontal
flow, with the best system often
resulting from a combination
of the two.

Disinfection can be provided

for effluent discharges into
watercourses that enter or lead to
bathing, shellfish or recreational
waters. The disinfection process
kills off many of the bacteria
present in the effluent and
prevents the development of
infections and ill health in those

TO SUM UP

) Septic tanks and cesspits are two methods of alternative
sanitation systems.

using the bathing or recreational
waters. The disinfection can be
achieved by several methods,
but they all require the effluent
quality to be quite good for the
treatment to be effective.

Gravel beds spread effluent
evenly across a bed of gravel.
The effluent is further treated as
it comes in contact with micro-
organisms living on the gravel
surface. The effluent quality
should be quite good before it is
treated this way or the gravel bed
can block and stop working.
Other systems could include:
- Filtration
» Drainage mounds
- Stabilisation ponds
« Partial or seasonal
drainage field. @

> Correct sizing will avoid overflow and contamination.

> Alternative systems are used in conjunction with

primary treatments.
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