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Study of some variables and their affects on flooding out
of septic tanks in Wadi Ataba, Fezzan, Libya

Abdossalam 1. Abdullah?, *Abdulali k. Taweel®, Alsaidi M. Altaher®,
Khaled Saber. A. Shelmani, ¢

“Biology Dept, Sebha University. °Zoology Dept, Zawia University. °Statistics Dept,
Sebha University. ¢ Zoology Dept, Benghazi University, Libya

Abstract

Study was conducted on septic tanks during April 2017 in Wadi Utba area — it is a
part of Fezzan area that located western south Libya - to investigate the affect of some
variables on septic tanks flooding out. Data was collected using questionnaires from
number of random samples 213 questionnaires. Frequencies and percentage, in
addition, mean and standard deviation were used to show and analyze data. Results
showed that 11.3% of septic tanks always flooded, whereas 28.2% sometimes flooded
and 60.6% have never flooded. For age of septic tanks it was found that 44.6% of
septic tanks with age less than 10 years, 38.5% from 10 to 20 years, the remain
percentage was 16.9% for septic tanks which have more than 20 years. With related to
pumped out of septic tanks, it was found that 52.6% never pumped out since they
have constructed, whereas 28.6% pumped out once during 1 to 4 months.

Keywords: Diseases, Septic tanks, Soil, Contamination, Wadi Ataba.
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Introduction

The purpose of the septic tank is to provide an environment for the first stage of
treatment in onsite and decentralized wastewater systems by promoting physical
settling, flotation, and the anaerobic digestion of sewage. Additionally, the tank
allows storage of both digested and undigested solids until they are removed. A septic
tank means any watertight, covered receptacle that is designed and constructed to
receive the discharge of sewage from a building sewer or preceding tank, stores
liquids for a detention period that provides separation of solids from liquid and
digestion of organic matter, and allows the effluent to discharge to a succeeding tank,
treatment device, or soil dispersal system (1).

Septic tanks allow the separation of solids from wastewater as heavier solids
settle and fats, greases, and lighter solids float. The solids content of the wastewater is
reduced by 60-80% within the tank. The settled solids are called sludge, the floated
solids are called scum, and the liquid layer in between is called the clear zone.
Although the liquid in the clear zone is not highly treated, it is greatly clarified
compared to the wastewater entering the tank, the larger particles having migrated to
either the sludge or scum layers. Another important function of the tank is storage of
these accumulated solids. The tank is sized large enough to hold solids until
maintenance (i.e., tank pumping) is performed. The effluent, or wastewater, that
leaves the septic tank comes from the clear zone to minimize the solids loading on the
downstream components of the system. The baffle, tee, or effluent screen at the outlet
is designed to draw from the clear zone retaining floatable or settleable solids in the
tank. The settling process requires time to occur, so the tank must be large enough to
retain the wastewater in a turbulence-free environment for two to four days. Excessive
flow and turbulence can disrupt the settling process, so tank volume, size shape, and
inlet baffle configuration are designed to minimize turbulence (2).

Septic tank solids include both biodegradable and non-biodegradable
materials; although many of the solids will decompose, some solids will accumulate
in the tank. Anaerobic and facultative biological processes in the oxygen-deficient
environment of the tank provide partial digestion of some of the wastewater
components. These processes are slow, incomplete, and odor producing. Gases
(hydrogen sulfide, methane, carbon dioxide, and others) result from the anaerobic
digestion in the tank and may create safety hazards for improperly equipped service
personnel. The gases accumulate in bubbles in the sludge that, as they rise, may re-
suspend settled solids. This will elevate the total suspended solids (TSS)
concentration in the clear zone and ultimately send more suspended solids to
downstream system components. This scenario often results when active digestion
occurs during warm temperatures. Attempts to reduce discharge of re-suspended
solids led to the development of tank features such as gas deflectors. Effluent screens
now help to perform this function. The objectives of this study are to study some
variables that related to septic tanks such as size, age, type of soil and their affect on
septic tanks flooding, in addition to study negative effects on surrounding area (1)

Methodology

Study area: Wadi Ataba is an area extended from west to east, comprise Valleys of
Amsak, Matkhandoosh Mountain, Barjuj valley, Engarran valley, sharrabah valley,
Um Alhamam valley until the oasis of Azzergan Palm Trees that located east Murzuk
city. Wadi Ataba concludes 9 villages: Engarran, Tasawa, Agar, Tagroten, Marhaba,
Um- Alhamam, Al-subetat and Dojal. Data was collected using questionnaire from
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number of random samples 213 questionnaires. Frequencies and percentage, in
addition to mean and standard deviation were used to show and analyze data using
SPSS version 19.

Results and discussion

Results demonstrates that percentage of septic tanks that always flooded out in Wadi
Ataba area is 11.3% from the total of samples whereas 28.2% sometimes flooded out
between a period and another while the major percentage that 66.6% for septic tanks
that never had flooded out ( Figure 1.1) illustrated that.

For age of septic tanks in the area, percentage of septic tanks which have age
less than 10 years about 44.6% and that with age from 10 — 20 years 38.5% while for
septic tanks with age that more than 20 years is 16.9% (Figure 1.2). Correlation
indicated significantly between age and rate of flooding out of septic tanks (0.241).
As a septic tank is old, possibility of flooding out could happen frequently and that
will be depend on many factors such as size, type of soil, maintenance of soil and
number of family individuals where these factors increase septic tanks age and
conserve quality of water and also protect the community from diseases (3). The
advantages of septic tanks are simplicity, reliability, low cost, low maintenance
requirements, nutrients in waste are returned to soil and a properly designed, well-
maintenance system can last for more than 20 years(4)

With related to number of individuals in families, it was found that 31% for
families that have less than 5 individuals while 16% for families more than 10
individuals (Figure 1 — 3). Correlation between number of individuals in families and
flooding out of septic tanks was — 0.227.

Results indicated that percentage of septic tanks that never pumped out since
they have constructed were the highest because most of them constructed newly
subsequently they do not have a long time to flood out or may be constructed on sand
soil that allow to wastewater to absorb quickly (Figure 1.4) and support the previous
results that the percentage of flooding out were for septic tanks that never flooded out
(5,6).

For distance of septic tanks from the nearest water source, percentage of
35.2% of septic tanks with distance more than 800 meter, 25.8% of them less than 100
meter while 19.7% with distance from 200 meter to 400 meter, the lowest percentage
was 19.2% from 400 — 800 meter (Figure 1.5). The important thing in any septic tanks
whether constructed of concrete, plastic or glass fibers are that must be watertight and
wastewater away from groundwater (5). A proper distance between septic tanks and
the nearest water source that suggested from some workers were 30 meters (3). This
study found that percentage of 47.1% of septic tanks in the area with distance more
than 200 meters and this might be safe distance and insure for wastewater to not
access groundwater (5).

Results showed that 89.2% of septic tanks in the area built up with blocks and
have concrete roofs while 10.8% of them whether built up with blocks but there were
not concrete roof or there were not built up with blocks and no concrete roofs , and
the percentage was highest in Engarran village (50%), following by Dojal village
(24%) and Um Alhamam village (17.3%) whereas the lowest percentage was in Al-
subetat village (3.5%) (figure 1.6). A proper septic tanks in design in Wadi Ataba
were high and this is very important and play a major role to minimize septic tanks
flooding out. Dangerous of improper design septic tanks exceed the ecological and
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health damages to possibility of fall some people into septic tanks and died specially
elders and children; in fact some cases were happened in the area. The percentage of
improper design of septic tanks were 50% in Engarran and 25% in Dojal and this
critica indicator (8).

Household wastewater is loaded with diseases- causing bacteria and viruses as
well as high levels of nitrogen and phosphorus. If a septic system is well-maintained
and working properly, it will remove most of these pollutants. Insufficiently treated
sewage from septic systems can cause groundwater contamination, which can spread
disease in humans and animals. Improperly treated sewage also poses the risk of
contaminating nearby surface waters, significantly increasing the chance of swimmers
contracting a variety of infectious diseases, from eye and ear infections to acute
gastrointestinal illness and hepatitis.

Conclusion

Study investigated some variables and their affects on flooding out of septic tanks in
Wadi Ataba area, these variables are age, number of family individuals, pumping out,
distance from water supply and design. Study showed that age of septic tank is one of
affecting factors because as a septic tank is old as possibility of flooding out increase
and vice versa. Considerable percentage of septic tanks in the area with age less than
10 years subsequently the rate of frequently flooding out is low. When there are big
families, rate of water consumption will increase and that cause quickly filling.
Pumping out frequently lead to long use and rarely flooding out. It was found that half
of septic tanks never pumping out since they have constructed. Distance between
septic tanks and water source must be enough to insure safety for people and
surrounding area and to make sure the effluents never reach groundwater. Most of
septic tanks in the study area are far from water source with distance more than 200
meters, and that is a safe distance whereas the remain number of them less than 100
meters so more researches are needed to know the exactly distance. For septic tanks
design and it's relation with flooding out, study concluded that all septic tanks in the
area do not properly design but the only point that this study focusing on is ( Is a
septic tank build up and has cement roof ?. it was found that septic tanks that properly
design are watertight and keep effluents till treatment operation. Household
wastewater contains bacteria, viruses, household chemicals and excess nutrients such
as nitrates, all of which can cause health problems. Chemicals improperly released
through a septic system can also pollute the local water source and community use for
drinking water, commercial and\or recreational activities.
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Figure (1.1) Frequencies for flooding out of septic tanks
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Figure (1- 2) Frequencies for age of septic tanks
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Figure (1.4) Frequencies of pumping out of septic tanks
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Figure (1.5) Frequencies of the distance from water supply
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Figure (1.6) Frequencies of design of septic tanks
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