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ABSTRACT

The septic tonk susiem of sewage dispesal iz widely used in the towns and
citiez of Bangladesh. However, in the absence of any unified code of practice,
numerous models and types of septic tanks are in use, all of which com neither
serve the purpose effectively nor are dezirable from the economic point of .view for
a country |ike Bangiadesh.

This study attemptz to examine the scope and éxtént ef standardization of
septic tonk systems for Bongladesh.  PRecent literature on the subjsct has heen
reviewed; information and date on the functional and desién Aspects of septic tanks
has beeh presented and anaiyzed. |

Design details of sepiic tarks currently used in Bangladesh by warious
govertmert and private organizations have been présented. Their defects and
wegknesses hove besn identified.

Firaity an attempt hos been made to propose standardized versions of septic

tank systems suitobie for the locr! conditions of Banglcdesh.
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CHAFTER 1

INTRCOUCT 1 ON

i.1 General

‘:‘ \'\._’\I_.%ﬁa

ra'a

For a city having piped water =upply, a water-carried sewsrage sustem
discharging into a sewags treatment plant can satisfy ail the requirements of =safe
and nuizance-fres wastewater disposat.  However, as shown in Figurs 1.1, only a
smajl ﬁrﬂpartian of the wban population in developing countries are zerved by
FENErS . The number of peopie withcut sewers is increasing becouse popuiation

gromth iz exeeeding the provision .of new sewer connections.

Rfricao Latin Hiddie South ' East Bangl adesh

[l v East - R=ia Hsia

T
=
i

Sectors of circles proportional to urbtan population

Legerd: -  sewer sysitem with treatment
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aewer system with no treatmerst

housshold system=, e.g9., septic tarks

UFDP

- o sanitation

Figure Y. 1: Urban Sanitation in Deveioning Countries [Baesed on Gabriel 1981 and

Fabmon 19291




In areas with no municipal segetage system, the househoid system, i.e.,
septic tarks, is the most common method of providing water-carried sanitation.
weli-designed septic tank with an effective effluent dispozal system has @il the

advantages of q sewerage system.
1.2 Rationale

Standardization is the process of specifying o body of guidelines based on
knowiedge gained from research and iong—term experience, the main agim of which iz
to simpiifgland codify design, conztruction ar application leading to an adeguate
and optimum solution which is ultimateiy bereficial to the user and general public,

Qur knowledge on zeptic tank systemz has expanded zubstantially in response to
rapidly evolving research on it.

Zince the processez within g septic tank are fgirly aeeurately known, there
apparently iz no justification behind cohstructing different types of zepltic tanks
for @ small country Iike Bangindesh. Standardization of 5eﬁtic tanks can lead ta
simplification of the manufacture of itz various csﬁpnnents. There will alsc be q
reduction in the possibility of defectz in the system.

bt thus seems justified to houe standardized wversions of septic  tank

systems, with oniy minor modifications as and where necessary.
1.3 Objectives
The objectives of this paper are as foliows:

- Review of the zeptic tamk method of maste disposal as adopted in

. various countries, including Bangladesh '

— Study of the design of septic tanks currentiy produced by differents
g
& .

qovernment and private organizgtions in Bangladesh, and finaily, °5
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- Dewelopment of standardized wersionz of septic tanks which are
technically =sound, ecoromical, ad suitable for conditions

prevailing in Bangladesh.




CHAPTER 2

REVIEH OF LiTERARTURE

2.1 Description

A septic tank is a watertight chomber, wusuaily located just below the ground
feval, that receives both excreta and flush water from toilets. Sometimes other
houzehotd wastewgters, ot suliage, are drained in also.

The main functichs of the tark are:

a. 1o separate sofids from the igquid,

b to store the =olids,

c. to provide digestion of organic matter, and

d. 1o discharge the partiqlily clarified ifiguid for further treatment
and disposal. This partially clarified liquid con be disposed off
through =oil absarption sggtéms, soil mounds, evoporation bads, or
angerabic upflow filters, depending upon the site and other
condi tions,

The eszential components of a septic tonk are shown in Figure 2.1,

2.2 Processes Hithin The Tank

The processes occuring within the septic tark are compiex and intervelated.

However, the primary processes can be idemtified as follows:
@. Separalion of suspended solidse - This process results in the
formation of three distinct lauers: ¢i) a siudge loyer at the

bottom; Ciid a floeating scum lousr at the top; Ciii? and a

relativaly cleqr liguor zome in the middle. aThis  phase  is
>
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basically a cocl.gulation process  followed by [sedimentation or
flotation, depenﬂing on particle size and density.
b. Digestion of slt.gdge and scum - UOrganic matter in the sludge and

!

scum is ianaer‘obicallg digested, which is ultimately converted to

carbon d-'ioxide ulnd methane. This reaction is represented bu the
following simplified equation:
CxHyOzN + Hz0 —> CHyg + Co2 + tiH=
Corganic matter? _ (metharne?
Gas formation in the siudge layer causes {lotation of sludge flocs
which resettie after gas release at the surfaca. Densification of

i
the siudge layer cccurs due to accumulation of overburden.

Ground level ! :
) mmmmmw\vmwmmmwmmm\ -
o steel plate t conticle cove M .
T plate ar precast conticle - ,.,-"., 1v

N |2 i
[ =NE
/ﬁ . B
4" cast iron : p -,.\ :
o1 vitrified tife ) 1 47 setlleg
raw sewage ' sewane
intel ! ouflet

20 percent |0
of liquid depth |- ¥

\

Shudge and gas

plaslic defleclor,
oplional

Section on ¢

Figure 2.1: The Conuepti:onal Septic Tonk




c.

Stabilization of the ligquid - During retention in the tank,
organic matter in the clarified liguid are stobiiized by anaerobic
bacteria.

Reduction of microorganismz - Some microorgaonisms are separated
out in the sedimentation process. Some die off naturally in the
adverse environment in the tank. Thus, there is an overall
reduction in the number of microorgonisms. Howewer, a {arge
number of them can be present in the effluent, sludge and scum and

can cause health hozerdz if people come in direct contact.

2.2 Performance

The TSS (total suspended =nlids) in sewage entering a septic tank ranges

from 100 to 200 mg/i. f part of the =zettieable solids settle out and float in the

scum fayer. The remaining are carried out with the septic tank effluent. Table

2.1 gives typical effluent concentrations ond percent remaoved.

fiz can be seen, the effluent is generaliy high in BOD, organic nitrogen,

phosphorus and coliform.

Factorz which affect septic tank performance are:

a.

b.

hydraul ic retention time,
uﬁbient temperature,

nature of influent wastewater,
crganic content of sewage,
microbial popujation, and

conztruction details of the tank.




o

removal of settlesbie =solids and =oiuble organic matter by anaerobic decomposi tion
to a= high @ degree az pn%gibie.
To accompiish this, the septic tank must provide the following:
a. a liquid volume sufficient for 24 hour liquor retention at maximum
sludge gnd scum accumulation,
b, proper placement of inist and outiet devicez and adequdte silorage
of shudge and scum to praevent their discharge into the effluent,
c. provision to permit escape of gaszes produced in the tank. Since
tha digestion process iz angercbic, ho direct ventiliation is,

howevar, necessary.
2.3 Capacity of Septic Tank
2.95.1 General! Requiresents

The septic tank should provide space for the following:
a. |iquor, |
b. =ludge,
c. =cun, and
d. freeboard (or space to accommodate gazes).

The wolume for ligquor depends on the hydraul ic retention time. Thi=
retention time chould not be less than 24 hours. The volume foF sludge and scum
depends on the frequency of clearning which depends on the rate of sludge and =cum
accumuiation, which iﬁ turn depends on:

a. hudraufic retention time,
b. ambient temperature,

c. wvolume of wastewater,

d. anai cleansing material used.




To make matierz more compliccted, all the various factors are interrelated.
2.5.2 Theoretical Bpproach
2.3.2. 1t General Equation

The capacity of a septic tank can be calculated by the following general

equation:
= &G + FOT <+ PSFO

where,
= total wolume of the septic tank
i = freeboard or wolume for gas accumulation
P = nunmber of users cantributirg to the tank
0 = per copita s=wage (wastewater) flowrate to the tank

T = minimum hudraul ic retention time

L]
|

= per capita rate of sludge (ord scum? accumulation
F = factor reloted to ambient temperature and desfudging interval

D = time interval between desiudging oparations.

Commoniy adoptad units are:
U in liters or galions
G in litars or galions
P in copita
0 in liters per capito per day (lped? or galions par capita per day
Cgped )

T in days
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S in liters per copita per anhum (lpca) or gallons per caopita per
anhum {gpcal
F iz dimensionless

D in years,

THe Indian Code of Practice is based on a general eguotion of the above
form.

ficcording to the Eritish Code of Proctice CP 302, the general equation has
the form:

U o= 2000 + 180.P inm liters

The general equation is a summation of three components:
a.  freeboard or gas volume
B, liguor wolume

c. sludge and scum volume.
2.5.2.2 Caleuiation 0f Liguor Voluae

The component of tiquor volume in o septic tank is given fyy FOT, where the
notations gre defimed in Section 2.5.2.%. The averqage mqﬁtewatér fiow 0 con be
determined by measuring sewage flows for a given period, but this is aften rot
practicable. in the absence of =zpecific data in this reqard, the'fnfiomiﬁg values
nf.D are gereral iy sotisfactoriiy assumed:[Rq“mi.l982]

a. 120 lped (27 gpod) if all fittings.{i.e., HC, bath, sinks, ete)
are connected o the water zupply ard septic tank.
b. 50 iped <11 gped) if water iz available cniy at & compound tap and

att wastewater goes to the septic tank.
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c. 40 ipcd {9 gped) if wastewater oniy from the HC goes to the zeptic
tank .

d. 20 lped {5 gped? if mater is obtained from a nearby standpipe.

e. 5 tped <1 gped? if water is obtained from a public standpipe or

well, and oniy minimum woter iz used to clean the HC,

Account shouid be taken of the possibility of improvement of the water
supply situation in the rear future.

The minimum retention time T in the septic tank is general fy taken as 1 day .
Most authorities recommend that the septic tank size should be based on a 2 day
retention time at stqrt—up; which is equivalent to a 1 day retention time just

prior to desiudging. However, minimum retention times asz low as 12 hours and as

high as 2 doys are also used.
2.5.2.2 Calculation Of Siudge 8nd Scua Uolume

The component of siudge and scum storage in a septic tank is giver: by FSFG,
where the notations are defined in Section 2.5.2. 1.

th the Indian Code of Practice, the ziudge accumuiation rate & iz token as.
77 lpea 17 gpeal.  The rate of accumulation depends on the time intervasi between
desludging, the ambient temperature, materials used for gnal cleansing, ete.

Figure 2.2 shows the relgtionship betwesn gccumuliation rate  and desiudging

interval, as measured in America.

Tha time interun}l between desiudging O is generaily 5 years, but can be
assumed to be 2 yearz if no other information is aquaitable. Tabie 2.2 gives rates
of siudge accumusiation depending on the material used for aral clegnsing.

The factor F iz related to the ambient temperature and desiudging interyal,

as shown in Tabie 2.2




Haterial Used W/C ar Latrine Household Sulloge +
for Aral Cleansing Hastewater oniy Latrine Hastewater
tpea gpca tpea gpea
Hater, Soft paper 25 6 40 9
Leaves, Hard paper 40 g I35 12
Sand, Stone, Earth 35 1z 70 12

Table 2.2: FAate of Sludge Accumstation for Varicus Bngl Clean=zing Materials

fRajput 19323

Destudging Ambiant Tempergture
interval 7 <100 ¢ 1wt o - 207 ¢ > 20l ¢
Years during winter throughcut gear throughout year
i 2.50 §.50 1.30
Z 1.50 1,15 1.00
3 1.27 .00 1.00
4 , 1,15 .00 1.00
3 1.06 1.0G 1.0Y
¥5 . 1.00 1.00 .00

Table 2.3: Ualues of Factor F for Given Desiudging !ntervalsz and Ambient

Temperature.
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2.5.2.4 Freeboard

The minimum recommended freeboard above liguid level in a septic tank is 1

foot.
25 2.3 Calculation Df Total Tank Volume

There are several methods for colculating the totqi'capacitg of a septic
tank : |

2. By summing the three component volumes in thé general equation as
given in Sections 2.5.2.2 to 2.5.2.4.

b. ff the colculoted quﬁor volume is less thon half of the
calicuiated sludge volume, then thé minimun toank volume shall be
gJiven by 3.5 times calcuiqted sludge volume. Thiz ensures that
the tank w;il be about two-thirds full when itistime for

desludging.

300+

2004

Total Siudge 8 Scum
Accumulation ;Hres Per Peraon

-
Figure 2.2: Rate of Rccumuiotion of Sludge and Scum in Septic Tanks in the US
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e. If we say that the tank will be de=ziudged when the =ludge and scum
accumuiation reaches two-thirds tonk caopacity (i.e., no fixed
desiudging interval), and the retention time is not iess than 1
day, then the required tank capacitu is given by thres times daiily

wastewater flow. Therefore tank capacity wili be given by

o= 3par

whers,

F fumbar of users served

It

g

ouarage doiiy par caopita wastowater flow

T

minimum retantion time.

Uolume= given by b and ¢ above should be muitipiied by 1.2 to 1.2 to account

for fresboard.

2.5.3 Empirical Approech

e

There are rumsrous formuloe, codes, stendords for determining the volume of
septic tanks. The besis for caleulation are also various, such as:
a. number of bedrooms per dweliing,

b, rumber of contributing users,

¥l

average doiiy wastewater flow, ete.

2.3.3.1 Capacity Based On Number CGf Bedroonms

The required minimum capacities of septic tanks based on the rumber of

bedrooms, are shomn in Table 2.4.




2.5.3.2 Capacity Based On Number O0f Persons Served

The required minimum copacities of septic tanks bosed on the number of
persons =arved are given in Table 2.5 As @ matter of fact there iz g great
variation in the capacities of septic tanks as suggested by different codes and
standards. Figure 2.3 showz the relgtionships betwean tank capacity and rumber of

user= according to some widely used standards.

2.3.3.3 Capacity Bused On Dzellings In Various Countries

The septic tank standards for single houzez used in different European

countries iz shown in Tabie 2.6

Number: Tank Equivalent Capacity
of Capacity pet Bedroom
Bedrooms galion fiter aallon  Jiter
1 -z 623 2840 315 1420
3 730 3410 2350 1140
) 215 4160 230 1040
3 | i0ss 4920 213 50
6 1230 670 210 40

Table 2.4: Raguired Capreities of Septic Tanks Based Qr: Humber Of Bedrooms

[Salvatc 19821




Humber Tanls, Equivalent Capacity
of Capacity pér?ﬁb}é&ﬁ}
Perzons gallon biter galloh liter
i | R AT U0 110 500
4 415 1200 ] 470
G 500 2230 23 70
2 625 2844 e 330
i0 750 2410 5 340
12 413 4 t60 Eix 240
14 1085 4920 2 250
1G 1250 S620 2 300

Table 2.3: Required Capacities of Septic Torks Based On Mumber Of Fersons Served

{Saluvatc 19821

Country Tark Capacity Compartmerits Fetention Time

gal lan fiter daus

LA 420 1900 -2 _ zZ-3

4 540 2480 1-2 2-4

France 00 2230 -2 5- 10

Switzerland 730 3230 3 2-4

Germariy S0 2460 3 T -

EBetgium 5 1250 z 2

Greece 225 2380 2 -

Firntand 225 105G -2 t-2

Table 2.fi:  Septic Tank Standards for Single Houses in Varicus European Countries

{Rajput 19521




3

Tonk copacity {lilres 210" )

‘:"0 T T Y T — T, T T
=% 0 5 10 5 20 25 30, 3%

Contributing populction {number. o{'peopie,)

Legend: I - US Hanual of Septic Tank Practice, priqate houses
2 - US Manual of Septic 'I"unk Practice, institutions
3 -~ British Standard CP 302
4 - Indian Standard, cleaning interval 2 ur (1S, 2470)

3 - Indian Standard, cleaning interval 6 mo ¢1S. 2470)

Figure 2.3: Hinimum Septic Tank Capacities According to Different Standards
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2.9.4 Hinisum Biaensions

In case of wery =mall tanks, the size iz often determined by other
considerctions. For example, the width of the tank cannot be less than 2 ft (GO

em? in order to aliow a man Yo work inside during construction and maintenance.

2.6 Shope And Proportions

The shaope of a se;tic tank is an importont porometer in its proper
functioning. The shape of the tank influsnces:

a. the velocity of wastewater fiow through the tank

b. depth of studge agecumuiation |

€. presence or absence of dead or stegnant pockets of !iquid
d. surge storage capacity.

For a given tank volume, if the depth is too great, then the plan dimensions
witl be smatt. There will be every possibility of short circuiting between the
inlet and outlet. This will result in a shortening of the effective tank volume,
hence the retention time. Low surface area also implies high overfiow rate ¢ which
iz defined as the wastemater fiow rate per unit surfgce area). This is detriméntai
to =edimentglion efficiency qnd solids removal will be low.

Conversely, if ihe tank is too shallow, the depth for sjudge ztorage will be
lomrcqusing undue reduction of effective cross-section. Homever, a iarger swrface
areq is desirgble to fower ouverflom rate thersby improving sedimentation
performance .

Haztewater flowing into the tank iz not uniform or continuoys, but comes in
surges. These surges disturb the whole fiquid system in the tank. it has been
establiched that for a sedimentation process, quiescent conditions are required.

In ihe =eptic tank, dizturbence due to surgez can be reduced'bg increasing the
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surface area. Longer inlet fiow pipes are alsc helpful. The I[onger effective
retention time thus prnufded aids in the re—separatioﬁ of studge and scum which are -
mixad by turbulence caused by influent surges,

it has been experimentally established that tanks with fow tength/midth
(LAY ratios have dead or stagnant zones which actually reduca the effective tank
volume. Tanks hauing flow reqgimes approaching piug flow conditions have been shown
to have _!e_s short-circuiting and provide more efficient wmastowater tregtment.
Thi=s can be ensured by having rectanquliar septic tanks as against sguare anes.
Uezirable L/H ratios range between 2:1 to 5:1. The actua! ratio choszen wil! depend
on the shape and area of land guailabis,

Tanks of cylindrical shape mads of cewer pPipes are also reported to be
zati=zfactory.

The depth of =zeptic tanks shouid not exceed 6 to ? ft in order ta reduce

shoring coste,
2.7 Compartmentation

A =ingle compartment septic tank having correct proportions aqnd praper
deiuils should provide acceptable performance. But a two compar-tment septic tank
heving the same capecity hds been found to provide better performance. The remowq!l
efficiencies of BOD, suspended sotid=, and organic colloids has been reported to be
higher for a two-compartment tamk than o cingle compartment one. This is specialfy
true for tanks which have been designed to serve less than 10D uzers, and where the
effiuent is disposed off in soils of lew to moderate permeabilities.

The hourly as well as daily wostewater flows into q zeptic tark can vary

widely. During peak fiow periods, higher solids concentration can be discharged

with the effiuent. UHell-designed two-compartment septic tanks con diminish thid

effect of peak foads.
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The wolume of the first compartmant {i.e., immediateiy after the inlet)

should not be less than one-half of the total wolume. Othermisze farge flows will

resuit, which con disrupt the sludge in the first compariment and couse it to he

washed over to the second compartment.

For improved performance, the volume of the first compartment should be

atleast two-thirds of total wvaoiume.

Ai=o, to prevent disturbance to the scum lager, the partition shouid be

taken up to 6" obove the ligquid ievel in the tank. The flow from th

3]

first

compartment into the =econd one iz achiewved by horizonta! slots in the partition.

The =lot should be located below the scum gnd ghove the sludge igyer.

On the same principies, aq three compartment septic tank will further improve

removal efficiencies. Put incremental benefit gained by the three-compartment tank

has been found to be naot very =significant.

Sometimes hanging bafflez gre provided instead of partitions. But this

practice leads to wash out of sludge. Therefore, hanging baffles should not be

used as partitions.

2.8 Inltet And Sutlet

The infet and outiet are very important devices for the proper functioning

of a =zeptic tank.

The inlet to @ septic tank should be designed to:

Q. dissipate the energqy of the incoming wastewgler to minimize

turbulence which can cause the settied sludge to remix with the

Figuor.

b. prevent short-circuiting.

The cutiet from a septic tamk shouid be désigned ta:




a. prevent to high a figuid rising velocity in the uertical legs of
the outlet which can resuspend particles of settled =ludge
b. prevent bubbles of gas in the liquid from directly entering outliet,

since they carry up with them particles of sludge.

Figure 2.4 shows some examples of defective inlet ard outlet design,

Tha inlet aond outiet can be of sahitaru tees, elbows or baffles. it is
preferable to use sanitary tees to reduce turbulence at iniet,

In order to reduce action of surge flows, the pipe into the septic tank, as
wet! as the inlet tees, should rot te fesz than 4 inch in digmeter. The top {imb
should rise to atieazt & inch above the ligquid level in the tank. The bottom !imb
should extend te atlesast one—fifth the liquid depth in the tark. The fast 30 ft of
semer into the septic tenk should not have q gradient stesper thar 1.5%.

The outlet devices" ability to retain =iudge and %:um in the septic tark is
a major factar in overall tark performance. The lower end of the vertical leg of
the cutliet must extend below the scum tayer and be above the sludge tauer, as shown
tn Figure Z.5. The upper end of the vertical leg is usualiy taken & inch above the
tigquid leve! and the bottom leg one-third of the fiquid depth in the tank. The
ivert fevel of the cutlaet should noi be fess than 3 inch below the irvert of the
inlat. To prevent ziudge partieles from aceidental ly entering the ocutlet devics,
it may be desirable to install zome sort of sludge deflector mechanism, as shown irn
Figure 2 6. However, if provizions regarding depth are properiy applied, these

defiectors will be of little qdditiongi aduantage.
2.9 Ventillation

The digestion process occuring within the septic tank is primariiy angerchic

in nature. Therefore, no direct ventillation to brirg in atmospheric oxygen is

2
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necessary. However, the angercbic digestion of Siudge and scum produces gasez |ike
methane, corbon dioxide and some other foul smelling gases. These gases accumulate
agbove the {iquid surface and are needed to be vented out. This can be done by
providing a ventillation pipe for the septic tank itself. However, thiz iz often

unneceszary as the vent stack generally provided to buildings serves this purpose.
2.10 Access

Hanhotes should be provided to serve as a means to inzpect the septic tank
and to empty the settied sludge the manholes should be airtight to pravent foul
gazes from escaping. Hanhciez should preferabiy be locoted close to the two ends
of the tonk and for ﬁuiticompurtment zeptic tanks, there should be atieast one

manhoie for each compartment.
2. 11 Construction Hoterials

Suitabie materiaiz for constructing septic tanks are:
a. brick masonry
b. reinforced concrete
c. steej
d. plastic
e. fiberqgigs=s
f. ferracament
Hhatever materia!riz used, the tank must be water-tight, sigble and durgble.
From economics, ease of construction and maintenance point of view, brick masenry
seam= 1o be the most appropriate construction material . 7
Ferrocement should alzo be g suitable material, but practical performance

data is iacking.

[ o]
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2. 12 Haintenance

Septic tanks need very littie maintengnce. The onty maintenance needed faF
a well-buiit and properly used septic tank iz the periodic remouql of accumuiatad
sludge and scum. The zeptic tark zhould be inzpected atieast once a year to check
the accumuiation of siudge and scum. The tank should be «oleaned out wheneuar
siudge depth occupies obout two-thirds of the fiquid depth. Failure to do so i=
the'primqrg cause of =eptic tanks not functioning properiy.

ffter cleaning operation, 5 to 10 fitars ¢i to 2 gations’ of the old ziudge

should be left in the tank to serve gs seeding material .
2.13 Disposal Of Effluent
2.13. 1 Generai

The partiaiiy ciarified tiquid shich is discharged from the septic tank |

]

highiy obnoxious and contgins a large number of pathogenic microarganisms and i

0]

3

high in BOD. Thiz is unsuitable for direci discharge into o lake, river or o
tand. The effiuent requires further trectment or hes to be disposed off in a =afe
manner.  Any of the following mathods can be adoptled:

a. subzurface soil absorption sustemz - (i) absorption trenches,

Cii) abzorption bads, (iji> abzorption pits

b. =zand filter sustem

c. mound system

d. evopotranspiration beds

e. angerobic upfiom filter

f. small bore sewerage system.




2.13.2 Subsurface Spil fbsorption Systeas

2.13.2.1 General! Requirements

Subsurface soif absorption systems oare the most popular methods for

Touy

effiuent disposal because af their simple design, ease aof construction,

maintenance, and above all, their relatively low cost. They are suitable far sites

characterized by moderate tn high soil permeabilities, low ground water conditions,

great depth to bedrock, gentle siope of tand, and are hence appropriate for terrgin

of Bongladesh,

2.13.2.2 Site Seiection Considerations

The potantial to treat and dispose of septic tank effiuent through the soil

absorption =systems depends on the characteristics of the areaq, Therefora, a

systematic site evaluation shouid be dome. This can inciude the measurements of

sail permeability, soil depth, depth of impervious strata, degree of <slope

il J

position of water teble, etc.

to

Theze =ystemz of effiuent dispo=al depend on the ability of the =soil

accept liquid, strain out viruses and bacteria, and filter the effiuent.

Sail bermeabiiitg should be moderate to rapid. It depends primarify on the

g0il grain cheracteristics. it is known that clagyey and sility s=oils have paor

permeabilitias, On the other hond, sandy and groveliy =oils  haue high

permeabiiities.

The foliowing tests are quailabie for meqsuring soil permeaghility:

a. percolgtion test

b. crust test

o, zero-tension iysimeter test.
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However, walues obtained by these tests are highly variable and are of Jow

reliability.
2.13.2.3 6Ground MHater Poliution Considerations

Soil absorption systems should be located =such that they cannot couse
confamination of weils, Fprings and gtﬁer snur;es_of gater supply. LUnderground
contamination can  travel in any direction and for considerabie distances.
Therefore; effective filtration is necessary. Underground po!iution usuatty moves
in the same general direction of the slope or gradient of the water igble which
follows the gereral contour of the ground surface.  For this reqsan, absorplion
systems shouid be located downhill from welis and springs. Ac a matier of fact, it
is recessary to rely upqn,both horizontal ond ‘vertical distance for protection.
Abzorption systems should be located atleast 0 ft from any source of water supply.

Figure 2.? shows typical underground poliution patterns.
2. 13.2 4 Bhsnrption Trenches find Absorption Beds

fibsorption trenchesz gre shallow, level excauntions 1 ta 5 ft £0.3 t0 1.5 m)
deep and 1 to 2 ft (0.3 to D.9 m) wide A singie tine of open jointed or
perforated pipe is ploced on 6 inch (15 omd of gravel. The pipe is then couered up

i,
by gravet, Q semi-permeable barrier and backfiil, ﬁs shosn in Figure 2.8, Two or
more such trenches, each uptoe 100 fi long, can make up an absorption fieid, The
side waliz are the Frincipal infiitrative surface.
.

Absorption beds differ from trenches in that they are wider than 3 ft 0.9

m2 and can contain more tham one !ine of distribution piping, as shown in Figure

2.9, The bed bottom is the principal infiltrative surface.
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Absorption trenches and beds are not suitable for conditions in Eangladesh

for the following reasons:

a.

Trenches. and beds are excavations of relatively farge areas that
generally rely on the upper soil horizons to absorb the effiuent
through the bottom and sidewalls of the excavation. in
Bangladesh, these soils gre of silty or clayey nature and are of
poor permeabiiity.

These systems require soils mhich-remqin sqturated several meters
belﬁ@ ground level throughout the year. But the rainyg seqson in

Bangladesh lasts for months together and the problem of water-

logging can be common.

T CREwICEL yOon  esiLuticw PATtraw

“— GROUND WATCA FLON ——am
L e,

Figure 2.7: Ground Mater Pollution Pgtterns
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Urbon lond has become very highly priced. Lorge areaz of {and
required for theze systems implies that they can be costiy $o

instalt.
2.13.2.5 ARbsorption Pits

Other nomes aliso used gre seepage pits, sookwells, soakpits, cesszpools, ete.

Absorption pits are deep excavations desighed primariiy for Igteral absorption of
effluent through the bottom and sidewalls of the excavation. Covered porous-walled
chambers are ploced in the excovation and filled with coarse oggregate. Effiuent
enteré the chamber where it is stored wuntil it seeps out through the chamber wail
and bottom. This is shows in Figur= 2.10.

In cases where relatively impervious soils are underlaid by porousz sond or
fine gravel, absorption pits offer the cheapest and the best solution to effiuent
disposal problems.

Absorption pits can be of oy digmeter and depth provided they are
structuraliy sound and are constructed without =seriousiy modi fying subsoi!
properties. Generally, the pits vary in diameter from 2 ft to 6 ft, and the depth
can b2 as much az 40 ft.  More thon one pit can be provided, in which case g
separation from wall to wall equal to atieast three times the diameter shouid be
maéntuined. The =ize actugily provided depends on the absorptive capacity of tha
zoil and on the number of users. The absqrptive capacity of soi! con be estimoted
from percelatjon te;ts. However, in absence of éuch tesis, values in Table 2.7 can
be assumed.

The pits can be lined or uniined. The lining can be of precast concrate

concrete rings, ferrocement or brick masonry.,  The bottom 1 ft of jined pits are

tilied with gravetl or brick bats. Uniined pits are filled compietely with gravai,
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brick bats and sand, preferably in the form of an inverted filter. Pits can al=o
be partialiy iinad.
The sand layer into which the pit iz installed should not be used as a
source of drinking mater, e.g., by o well. Thiz is zaidom done in urban areqs .
Fnother advantage of o weli-designed and constructed absorption pit is that

it requires aimost no routine maintenance.

Relatiue Soif  Efflusnt Loading
Absorption Type i /meAd gfftzfd
Fapid Coarse sard, Gravel 140 3.0
Hedium F}ne sand, Sandy |ocam 70 . 1.5%
Siow Sandy clay, Sitt 30 0.6
Semi-impervious Bense clay . 2t 0.4
tmpervious Flock, - -

Tobie 2.7: Absorption Copacities of Soils 15-2470 {Khﬁnnu 10821

2.13.3 Sand Filter Systea

Sand filters are beds of gronular materigis placed 2 to 3 Tt deep underlain

by groded grovel and cojlectiny tile. Zeptic tank affluent |

ui

appiied through

distribution pipes at the top.
Disadvantages of this system are:
1. Iurgellqnd area is reguired

b. there moy be odor problems

c. reguigr maintermnce is required to prevent clogging,
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2.13.4 Hound Systen

A mound system i= an abzorption suystem that iz elevagted above the natural
soil surface in a suitable fill material. This is used in pfaces with:
a. soils having {ow permeabiiity
b. zhallow permeable =oiis
. permeabie soils with high water tabie.
Dizadvanicges are:
a. it requires large land area

b. submersible pumps are necezsary.
2.13.4 Evapotranspiretion Beds

Evapotranspiration beds consist of @ sand bed with an impermeable !iner and
effluent diztribution piping. The surface of the bed iz planted'with vegetation.
It functions by raising the effiuent to the uppar part of the bed by capiilary

action and allowing it to escape to  the atmosphere by ewvaporation gnd

transpiration.
Dizadvantages are:
a. it requires large areq

. it cannot function in rainy meather,

2.12.6 PRnaerobic Upflow Filter

i ah angerobic upflow filter, the septic tank effluent enters qt the bottom
of a filter through a system of underdrains, and flows upward through a bed of
toarse mediq,

Since the fiiter is compistely submerged, angGerchic conditions are

cregted. BOD and COD removal efficiencies of upio 208 can be achieved.

o

1
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Disadwantages ore:
a. it iz costiy to install

b.  frequent flushing of the filter is necessary.

2.12.7 Sagii Bore Sewerage System

Thiz system consists of @ network of =zmal! bore zewers which conveys  the

zaptic tonk effiuent of g community to a series of waste stabilization ponds faving

large zurface area where it is qerchically digested.

High initial capital investment gnd recurting maintenance cost preciudes jts

use in deveioping countries {ike Enngladesh .
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SEFTIC TRHK SYSTEHS CURREHTL? USED !N BANGLADESH

The detaifs of septic tank systems as adopted by the Public MNorks Department
(PUDY, Bargladesh Railways Depariment (BR), Hilitary Enginesr Saruvices (HES2, ard
Shoheedul lah and Aszociates Ltd {S8AY (q feading consutting firm of the country?

are preserited.
2.1 Septic Tank System Of PHD

Figures 3.1 to 3.5 show detgiis of septic fank ond sookwell as adopted by
the FHD,

Analysi=s of the design drawings reveals that tank capacity has been taken
about 2Z gatlonz 102 fiters) per capita. Slots located only 18" gbove tank floor
in the first partition means that the sludge storage capacity is very fowm. The
tanks hove to be cleqned when the siudge has accumuiated to oniy one-third of the
fiquid depth. The wolume of the first compartment is lass than one-half of the
voiume of the second compartment. So large flowz wiil resuit causing =fudge in.the
first compariment to be washed ocuer to the zecond compnriment. The first partition .
is, thus, séen to cause more harm than good. The invert of the inlet and outlet
ar2 zeen to be at the zame level, which is not recommetided

Anclusiz of the socakweilz reveais that the applied efflusnt loading varies
from 1100 F/mZsd (22 g/ft2/dY for the larger wells down to §20 /mid (2.5 q/ft2/d)
for the cmalier diameter weils. Sogkwells serving a large number of users are,
thus, cleariy inodequate.

Inlets and outiets of the soakwsilz are ot the same [evel. Short-circuiting

may result cousing septic tank effiuent to discharge directiy to external! drains.
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3.2 Septic Tank System Of BR Depariment

Figure 2.6 shows detmils of septic tanks used by the Bangiadesh FRailways
department for their bungalows and quarters.

Total tank capGcity of S0 gallons (225 liters) per capita has been provided
which iz more than adequate. The dropwall or hanging baffie near the middie serves
no useful purpose, but tends to couse washout of =zludge particles. The inlet is
less thon 4" in diometer, so that zurge flows in the tank can be expected.

The soakpit is highiy inefficient =ince closed rings extend the entire depth

to the bottom of the pit.
3.3 Septic Tank Systes OF HES

Figures 2.7 and 2.8 show details of septic tank and absorption pit {=ogkage
bit) used by this orgonization. Tank capacity has been calculated on the basis of
22 gallon €100 fiter) per capita. Length/width ratios for targer tankz seem to be
excessive {greater than 9:1). Aoctualiy, !/w ratios greater than 5:1 servé no
uzetul purpnée.- Performance could be improved by the use of compar-tmentat o
Baffie at the outiet of such narrow tanks is alzo uselsss.

The =ockage pit is subjected to a maximum effluent loading of i g!ftzfd

490 {/m2sd) for the larger tonks, and 1.6 gfftzfd (80 I/misd) for the smal ler

D!."IES .
2.4 Septic Tenk System of SER
. I-;%k\ .
. -
Figures 3.9 and 3.10 shows detgils of saptic tanks and zoakwelis foltowed by
“haheedu!lah and Rssociates Ltd, a leading consuiting firm of the country. The

tank is designed on the bazis of 40 galion per capita of total wvolume. Tank width
-

.
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of ?'-1" iz excessive. MHidth in excess of 6 ft requires two iniet pipes in order
to reduce turbulence and stagnant zones. The ledge at outiet effectively makes the
inverts of infet and outiet at the same {ewve! which fs nﬁt desirabie. Liq;id flom
over the partition will cause scum disturbgnee, although location of structural
struts at tiguid surface will be of some advaniage in this regard.
The sogkwei! iz =zubjected to ¢ maximum effiuent loading of 4 g!ftzfd 200
/m2id). The invert of outiet from the sookwell is gbove thgt of the inlet, so it

is  uselesz and might cause backup of water in the =eptic tank.
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CHAPTER 4

STANDARDIZATION OF SEPTIC TANK SYSTENS
4.1 General

The current practice in Bangladesh is té tead only W/C wastewatgr in to the
septic tank and to allow household sullage to be discharged directiy into surface
drains. Sulloge consists of wastewater originating in kitchen activities, washing,
bathing, etc. Kitchen wastewater is geneﬁallg high in BOD. From public health
considerations it is unsafe to dispose of these wastewaters into open drains,

P

Rather these should be ted into the septic tank.

Table'4.!: Hater Supply Data For Bangladesh. [Source: Nationa! Water Plan (NP>}

Figures in iped

Pericd” Rural Upazila/ 0id Dist Hetropolitan
Areas Zilas |~ HOs Cities
NUF 1 Upto 1990 34 a0 o 11 150
NHF 2 1990 - 2003 40 © 110 130 1?0

The volume of sullage generaied is directiy related to water supply. But as
is evident from Tabie 4.1, the water supply in district towns is much fess than in
the cities {to the extent of BO%3: Therefore, for district towns it wil! not be
justified to lead kitchen westewater, which is only a fraction of total mastew&ter,
into the septic tank. For cities it will be recommended to account for kitchen

wastewater in the desian of septic tarks and absorption pits.




4.2 Standordization O0f The Tank

Keeping in wview the context of Buﬁgiadesh, .the design criteria can be
adopted as follows;
a. Hinimum retention time just prior to desludging - 1 dau (Sec.
2522 .
b. Desludging interval - 3 years (Sec. 2.5.2.3»
c. BAnal cleansing materiaf - water gnd soft paper .
d. HMinimum & maximum L/ ratio - 2:1 & 6:1 (Sec 2.6)
For district towns, wostewater contribution is 9 gped (4Q ipcd? fSeq,
2.5.2.2 and 5;udge accumulation rate is 6 gpca (25 lpcad. <(Table 2.2
For cities, considering kitchen wastewater also, total  wastewater
contribution can be taken as 15 gped {65 lpcd), .thich is apprc;ximcxtelg 378 of water
suppiy. Sludge accumuiation rate is taken as & Qpca ¢35 lpcal.

Therefore, total tank capacitg can be calculated as follows:

Wb
e

Bistrict Towns Metro Cities
Liquor l QGgped X 1d=9 gpe 15 gped X 1 d = 15 gpe
Sludge l b goca X 1 d= 18 ape S.Qpcd X 1d=24 gpc

Total 2?7 gpc  ——> 20 gpe 39 gpc  ——> 40 gpe

By fixing the width and depth of the tank, the length can be directly

reifated to the number of users. Tabie 4.2 has been developed on the above—

mentioned criteria. Essential dimensions of the-proposed standordized 5epffc tank
are shown in Figure 4.1, Depth is less than & ft (Se;. 2.62. Twe compartments
hove been used and the volume division ratio of 2:f.has been adopted (Sec. ?.?).\
The partiti@n has been taken up 6" obove |iquid IeQeI to prevent scum disturbance

(Sec. Z.7). HRegarding the inlet and cutlet, recommendations of Section 2.8 have

teen fol lowed.




Table 4.2: Dimensions of Standardized Septic Tanks
Ho. of Users Ligquid Depth Width Length L ft
F i U Dist. Towns Metro. Cities
10 - 20 3 -6" 2'-6" .55 F 0.66.F
20 - 30 3 -6 3'-6" 0.40 F 0.52.F
2] - 50 4'-0" 4 -g" 0.30 P 0.40.P
=0 - 100 4’ -6 '-g" 0.20 F .26 F
0e - 200 3'-3" S3'-3" 0.14 P 0.13.F
J-‘IB";J wanhole —
L
T TTTAAT : vP i - ANy J: T r!: FE;//\\\
invert of *‘—:'-'-‘—J :.u“-; - o -
inlet . ;}E“"’“ el PR
inlet 4 "Pf- ’ E ,.-Z? " f_L ;
g OT;D o Loutlet 4ug
)}y 5.]: [ to pit

Figure 4. 1:

Oetaifs of Standardized Septic Tank
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4.3 Stondardization Of The Absorption Pit

-Figures 4.2 to 4.7 show borelogs of different districts of the country. {ne
basic feature is seen to be common - the uppar -layers of soil are underlaid by deep
tayer= of saturated fine sand. Depending on the !ocation, this is situated from 11

to 23 ft below ground levet. The absorption pit is hehce, the most suitable

method for septic tank effluent disposal for Bangladesh. (Sec. 2.13.2.5). Taking
maximum effluent foading rate of 3.0 gallon/ft2/d for a medium relative absorptinn
of the soil (Table 2.7), the required depth and diameter of absorption pits can be

calculoted,  as qiven in Table 4.3. Figure 4.8 shows the detaiis of the propoéed

standardized absorption pit.

Table 4 .3: DimensionsJDf Standardizad Rbsorption Pits

Number of Dist. Toums ' Metro Cities
Users Diometer No. of Well Diometer No. of Well
20 3'-0" [ 3'-0* 1
30 2 -0 1 3'-6" 1
50 3 -6" | 5 -0 1 .
100 5'-6" 1 .50 2
200 S'-6" 2 6'-0" 2

Note: Depth of all pits 20 ft minimum




S0

- - e — P s g —y— , -

TT

BORE LOG
C. SOILTEST. INTERNATIONAL ngENT:hrn.'A.H._“m-dhury, Mr, E.K. Chowdhur
' DHA KA ~lure  ang mr, B Chowdliiry,
ot ; Flot No, 1HL7, Shabur X.ilgaon, Dnaka,
5 ' BORE WOLE WO 2 DEPYH. 301 A.1, -
. E - w. S |STAnDAaRD PENETAATION]| ALHAAKS
wi S I I LrTuo Lo o [67F TESTS SOIL SAMPLES,
; bl I ni i in tTHOLOGY 9 |« o blows /1. GWT YANCSHEAH
; Sl e E 821 15 2030 40 5060
1 V
FI11 witt solt CLAY _i::j;: B
' / 1, _anﬂ 51
6.5 6,5 . ~
/ , %/: u-1
/ o D-2
A
Hedlah brown & groy /
high plastic CLAY B
{(weyrr) . Al —]
w D=1
[Sh)
::; Zaniiin
~ W {115
Yrown swndy CLAY, g _]D—L;
oediwe plastie (atif[) 9 e
28 5 | -
: 12 ]U‘L’.
Heown Fine SAND, +_me [
511t (mod, donwe)
S R . B A 1 o

l

OISTURBED SAMPLE ..[0 UNDISTURBED SamPLE.. LA

L ORN . DAYE: ‘ PLAN NO.

Figure 4.2: Soil Bore Log, Ohaka




>

VEr ] Ve gge "-‘—“—"J‘L“ x TIETAATT e ok LS by e o s o i e . ——— —rees G
. POTEEE: §HANECGULLAY AND ASBUCIATES LTOD.
M/5S UMHIOUE DORING AMD ENGIHEE [GMG
7, Mymensing oad, Shamsutcolin merldet | LTk :_CO;J_ILL;W T T
‘ o PR SV
Dha ka, [T 0 H T3 T
[ —— —r - ot s A l-ml—-q.i—_-—l-—l—l--uf\m-‘—-.u-"-- :.A.n A Al et Vs N eyl s, T e
1.1 A | HOOF by, | DITUIGED
BATE[DEPTH{TIHICK STHATA ENCOUHTIERED FEETIS O LR AN
. B UHDISTHIREFRD
i Tadtes, | ek [ S e v it
A LS T
| 00 ’T/_ '" T o
/.H - IV R T
' 3 N =
(01 IS
. R
/J ; 1,95
# 4 2 (md
gk 2.50
; -
610 Grey uoll Lo modinm ' = 7 - 43 ]
olilf oblt, Lracoo ! ; :
clay and Clue sund. I .
A e « e
sl
OV |
W b L] l 5 [
J-/// A | i
¥ JiT P
i e 1 i f® ’
6-30 : o4 ) l
= —— G | b ! =
oo | Plucklab mod bum R I 17!
donuvue vandy ollg, 7 ;
aoa | ' Al - ‘
—_ —e | ]-— - 4 ! | - ] | o
. j !
2-00 | Oroyluh modlum Jdanyo |J 9
tine wund, bracus I
whll, Sy =
10-00 . AR TN 1l
S ST
- : Mana ging Partner

\ Figure 4.3 S50 Bore Log, Comilla




£ bk ittt b e o

B e e o i

PRV

A T e e vt e, L . L

! THE  GLOEXPLOMNE Iy .
[ [EUFTINTIN

R el R A R

RAJHAOAHN

[ INYRITH Loy

¢

ULD, MOULVIDAZ AR

QLe wnar Wy Tl 8¢-0

U Bl E L} S N
U - ) - ) HUmhuRY
- L aren R TR NN N T TR AT LYo LA LRI U A RA Wi L irtien
w oy LA A Lot Lll.ul:.!;- len ot
) A Y P e e e
Sl gl brewn insdium GL. Iubonaryg g
2 oef,t - plusilc CLAY, 1tuce e sund L2 cp wndar QL)
_i3-0 e S ., D-to! water
- <[ g Verr Taurs R Ergwa il o ilE . ,
T le oot SAKHD, ity a1 .
. I L
¢ - L Wiy s0ft yray uwdlum Hdustic - -G :] N
-‘7--6’ - ¢ CLAY Lilils flne soud } i, b-z.
| u o ADDE -l
o A NNE _—Ib-\s
' . .3 Sutl yray thre sundy SILT . e
12 - " {Medlum comprass, | P: -
i 2 _JIU--\ )
14-{14-6 ! el
1o~ T L 3 Ju-s
- . d. Sutt durk gy dacuinpajeg == =~ —-
n T- Blanl watediviy, Hlihe ¢luy [V} o _[
K PR S 3 BN Y TR
Jai-g a ¢
23~ g - ¢
na- .-l =y
L u. e Madlum  yroy SILT, 1) Nt L JU*I
26 c e veary line sond rh
zu -
s -
“jaold 1 .
Ju- - st a l hi-g
32 - . 52
34 - n 31
S R
146 - e Y
Su- —VJU
M) - 1Y
13- (8
44— 14
46 - ! BT I
au - . ‘o !
, S0 L) i
N ny
$4- BT
34 -4t
S - Y
nu .. l
PATE: 24 -6 -up DISTURGED yAWPL & B _GliﬁJﬁi[ufiu‘:aum,’:'f'l',"—‘“ﬂ}
. — — e e

1
A
4
%]
e

Figure

g2




- r 1o LUG
. TIHE GEOEXPLOIEHNS L :
PHOJECT ‘,
BIYE: BUGHA 3SAUDAHN vy, Gu O na.
CLILHT: - ’
UOHE HUOLE HO! 4 nEPYHI U
T " ‘ ST AR LARD 1L HLMAKKS
- BEenT ?_,:; BESCHIBLIOGN OF SYMUOLIC STALBARD PLIE LAY SN SAMPLES
@ A FEEY | . LUG PLS 5
STHatla Ligws £ 1Y, G.w §.
y o2 1s Ny () 23 w0
z - ..o - ‘}
. N __- 5 Jg dudivm ruddivh bwwn hlgn) —- - - " }-‘-_ bt
7 B I TS T A U L YT T T : -4 U
G - BRI - \ oy
- o e - ! :- :
o b d s Ju 2
g - Do SN Ceddivie biwsn bigh EREE P T+ N bo-d
= O llaeme CLAY - e 12 -
2 - [RESS
Vo -
fra-a ———an u J e
ta- ——— - - -4
) tooni Lt c le midh Lruwma niad .
_ 4 ut yu i umi i |
ic - pluetle CLAY, 1nte by 4 )i' 3
Tu-o vl
L e B B U
20 ‘1 ] [
= 2¢
a4 l'..‘-fl) r.t.umm‘y._-u‘.nlsf- It 0w
Hue WAl 0ite sl e 1
26 ~
FEl)
S- 0 v ‘_] 0w
VU - . . - — ) - J. .-
3¢ - Laz
4 - e 3
i b
3G - = 16
L Raid N
- 44y - -y
ar- -4
44 - - A4
48 - - 16
. '
¢ - eyl
00— .80
w2 - -2
54 —24 <«
20 - -3
3 - - Bu
B il B — ———— il SO
DATE: 21 4 wy DISYURBED SAIH'LE...L‘—']




54

b —— — e —— s —_—— - —_— - —
[ _ 0 e LuG
THE GEOEXFLONE Y .
FHOIRECT
————— e e N R QURQAPUR ULOG, RAJSHANI
CLlihe ..
o UURE UL not 1 LU HYy: . 30
_ 2] [ [ ) It Lbeoie b
N T N N TR C I FYNTINRT R O R AU IOV D MLy
« | apren ‘,.':‘ ! LEHATA Laves . H"".'-'","”. o a
l‘y‘ ll 0w o . o . e L -.‘n et g e "
Y :  efMediutm Lrown SiLT,irace] [ 11 H] -
v g - vary tine 3uand . . : i 8 E :} U--1
a4 - o 1
- : A u—
v dog] IV tohy Brown giLT, || A
- lroce flne wan- ' i ==} i0 i D-2
. T . . NI ’ﬁu-z
[N do@{Luore Lyt e an fine N J 5= IS I 10 0-3
! = SAND, Jrate
Lo dyd 2= g ‘ -
! 12=0 ’ o In-‘ b -
P ! . " tid-Q_
[ LA
" e 14 _]li-b
1 ta |
it bl 112 _]U-U
. ”;_ D- Medum  Hyghl Brown flng
N ‘ SAN(
v , -
i e 18 dn
.!:
st o e . 6 "I D-8
i e 22T
H [ i I
I - -
. ) .
i i { ]
} ' l (. " l ' P
1
] t ! i ! 1 i - ‘
l i i N | | v
L . ! ‘
. - . : i i
‘-
[ ] ; (. '
R | ' l - .
| u.j |
. } b
Y .i i ' .:
ar - 1 it
1 _l : [ ._,I
aed b
ERIRN I
H
; R . ‘
H .
i ; {
s I l v
'_f'.-I' | i“"'j
Y- "
il |3
BATE: .10.3 . oo VISTulbEy saarie | but o tunuiy sAarid o7

Figure 4. £ “oil EBore Log, Hajshdhi-




. (TNENTTS 1O
THE GEOIEXPLOREHS,
PROJECT

= 3ITE BAJHARPARA ULO , JE 83 0RE
CLIEHT: "

JUORE  woir o r

.
Peb gecrgg; 30

- 4 i - e MHUMATCS
- [ DEPHT bl NEsSCiurion ny SYMUO LI [STANBAND PO iy . |

: € ) - SO SAMpILL
= .mFrger| 3w STHATA LOG TEL TS

£ 3T bluws £
r

¢HT N A T G

o e Medlum Hoht briown o u,
-8 Plowtle CLAY, Iruce i
tond

— e

N

7'—.6 Vary logse 10 luose Iign t

brown ing vand, HIK1,
1 FIT

*[Yery doore Jg loasa

Uy
Hoe SAND, [npy ;

v

1 Le oy qroy flna SAND,
'race gl

1
!
ESTUNBED JAUP L

—————

TUNRTE U G AT E

Figure 4. 2:7 S..[ Bore Log, Jessore




i

L]

. - vl {

’ L8 wanho le — : :
o e ' IGL g

.,f @I /?//\\_ - *JT : r[%____/'?&\k' ) i

| | f

Lrow jseptic * g WG DT !

Ladiik - - e :

L] r"uo surface :

_jﬂ——‘f Qiuln - ;

A —= wedite sand ‘

20V win.

1 . .
WMo brick chips

vrick chips

—t—r
\_\_1/' -
ba

>
.

o 40 dain. orick bats

i

[
=

s
send layeyr

s Ay ...l.ﬁ___h‘___h..rbﬁ — e

Figwea 4.6 Dxtails or Standardized Absortion Pit




4.4 Septic Tank and Rbsorption Pits Serving Institutions

t+ i to be noted that provisions for dimenzioning septic tanks and

abzorption pitz as stoted in Sections 4.2 and 4.3 are applicable for residentigl

buildinas. For institutions, =.q9., factories, schools, commercial buildings, ete,
totni effective septic tank wolume con be based on 10 gal per capita contribution.

Oimenzioning detailz of Tables 4.2 and 4.3 can be used for imstitutions based on

the following Table 4 4.

Table 4.4: Equivalence Tabie For Number of Users in institutions and Fesidences

iBased on Aziz 1972}

Septic Tank o fibsorption Pit
Ho. of Users Equiuaient No. Ho. of Users Equivalent No. 4
Institutions of City Users institutions of Lity Users
Residences : Residences

o~ 50 0 -220 50 20

50 - 80 20 - 30 : 80 30

g0 - 140 30 - 50 140 50

40 - 270 S0 - oo, 270 100 .

770 - 550) 100 - 200 550 200 )

4.5 Structural Design of Septic Tank

The traditional septic tark in Bangladesh is built of plain concrete floor,

brick masonry walls and reinforced concrete top slab. Construction costs can  be




LA

-

economized by proper design of the components.  Forces on the warious componehnts
depend on the size ond shape of the tank, depth, locetion, soii charceteristics,
etc. Decign of the top and bottom siab= gre fairly simple. Haterial requirements

of the waiis can be minimized by providing stepped wall thickness, or buttresses,

or coilar beam with struts. This con be the subject of another research paper.




CHAPTER 5

COMCLUS IO RAND RECOMMENDAT IONS
9.1 Conclusion

a. PReview of literature by various authors on septic tank =zyztems reveals
that the basic processes occuring within the septic tonk are quite clearly
under=tood, Huch research has been conductad on septic systems in foreign
countries and a large volume of information is available. Howewer, no research has
been carried out in Bangladesh.

b. Anaiysis of the septic tanks currently instaiied by vgrious government
and private orgenizations in different parts of Bangladesh shows that zome are
inadequate, whereas others are being over—designed. There is no consistency in
design. Dimensions and details are being adopted which oniy serwve to show fack of
=ound kpnmiedge.

Q. Standardized wversions of septic tanks and absorption pits hauve been

proposed. Dimensions and details have been based on research and performance datq,
with special relevance to conditions prevailing in Eangladesh.

d. With adoption of the proposed standardization ali ouver the country, the

following benefits are to be expected:
i. Since dimensions and proportions are being standardized, the
de=igh, and hence, the materia!_requirem&nts can be minimized.
it. The eﬁmponents can be mass produced, leading to further economy.
iii. The cause of any maifunction or faifure can be easily identified

and rectification will be quicker.




3.2 BRecommendoiions for Research

G. This paper has concentrated on the dimensiongi aspects of =septic tank
systems.  The structurel design also needs to be stendardized. FResearch can he
carried oyt on the most durchble and econoﬁica! structural design of =zeptic tanks.

b.  Rfter desludging of the septic tank, the extracted sludge iz presently
being dumped into surface drains or on qarbage disposzal  lands. Feszegrch on
improved sludge disposal methods shoutd be done.

¢. Environmental considerctions are currentiy receiving importance in
Eﬁngladesh_ The environmental impacts of chemicais released with zeptic tank

‘effiuentz need to be studied =o that the fragiie ecological balance is not damaged.
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