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CONTAMINATED WATER

PATHOGENIC BACTERIA,
VIRUSES, PROTOZOA
(ENTERIC DISEASES)

CONTAMINATED FOOD -

HEALTHY PERSONS

ENVIRONMENT

•ATMOSPHERIC POLLUTION

AEROSOLS, AIRBORNE DUST,
PARTICIPATES, GASEOUS POLLUTANTS
LIKE SO?, CO, N0v ETC.
(RESPIRATORY DISEASES)

•INSECTS (MOSQUITOES, FLIES ETC.)

PERSONS SUBJECTED TO ABOVE FORCES
DEVELOP- STRESSES/DISEASES
DISEASES LIKE TYPHOID, CHOLERA, BACILLARY,
DYSENTRY, AMERIC DYSENTRY, INFECTIOUS HEPATITIS

SICK PERSONS

POLLUTED ENVIRONMENT

RECYCLING OF CURED PERSONS
IN THE HOSTILE.ENVIRONMENT

HEALTH CENTRE

CLEAN ENVIRONMENT

(MEDICAL CARE AND CURE OF DISEASE

"PREVENTION IS BETTER THAN CURE"

MORE ATTENTION I S REQUIRED I N ABATING POLLUTION
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SANITATION

PATHOGENS IN EXCRETA AND RELATED DISEASES :

HUMAN EXCRETA

VIRUS BACTERIA PROTOZOA

Pol icqyel i tis
Paralysis
Nfeningitis
Infectious hepatitis
(Epidemic jaundice)

Fever
Myocarditis
Congenital heart

anomalies
Diarrhoea
Pleurcdynia
Encephalitis
Eye infections
Comtion cold
Rash
Respiratory disease

Diarrhoea
Typhoid fever
Paratyphoid fever
Food poisoning
Leptospirosis
Bacillary dysentery
Cholera
Septicemia

Diarrhoea
Dysentry
Colonic ulcera-

tion
Amebic dysentery
Liver abscess
Malabsorp t ion

Hookworm
Ascariasis
Enterobiasis
Fascioliasis
Gas trodiscoid-

iasis
Schis tosomiasis
Strongyloidiasis
Taeniasis
Trichuriasis

nUMAN URINE

leptospirosis
Schistosomiasis

TRANSMISSION OF DISEASES :

Main transmission routes for diseases associated with human excreta are
(i)direct ingestion

(ii)penetration of skin
(i i i )vectors l ike flies,cockroach e t c .



WATER-BORNE

example:

control:

WATER-BASED

example:

control:

SOIL-BASED

exampfe:

pathogens are present
in water supplies

diarrhoea! infections,
cholera, typhoid

water quality,
hygiene education

the pathogen must spend
part of its life cycle in !

aquatic intermediate
host or hosts

1 guinea worm infection
2 schistosomiasis
3 lung fluke infection

excreta disposal (2,3)
water quality (1)
water access (1,2)

the excreted organism is

hookworm infection

WATER-WASHED
(WATER-SCARCE)

example:

control:

.-

WATER-RELATED
INSECT VECTOR

example:

control:

spread through the soil

control:

spread of the pathogen
is affected by amounts

. of water available for
hygiene
scabies, trachomas,
pinworm infection

water quantity, soap
hygiene education

the pathogen is spread
by insects that feed or
breed in water
(fiies and mosquitoes)

malaria, yellow fever,
Bancroftian filariasis
Onchocerciasis

surplus water drainage
and management,
insecticides

excreta disposal

M.M.Hoque
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SANITATION

PATHOGENS IN EXCRETA AND RELATED DISEASES :

M.M.Hoque

HUMAN EXCRETA

VIRUS BACTERIA PROTOZOA. HELMINTH.

Poliomyelitis
Paralysis
Meningitis
Infectious hepatitis
(Epidemic jaundice)

Fever
Myocarditis
Congenital heart

anomalies
Diarrhoea
Pleurodynia
Encephalitis
Eye infections
Ccmtion cold
Rash
Respiratory disease

Diarrhoea
Typhoid fever
Paratyphoid fever
Food poisoning
Leptospirosis
Bacillary dysentery
Cholera
Septicemia

Diarrhoea
Dysentry
Colonic ulcera-

tion
Amebic dysentery
Liver abscess
Malabsorption

Hookworm
Ascariasis
Enterobiasis
Fascioliasis
Gas trodiscoid-

iasis
Schis toscndasis
Strongyloidiasis
Taeniasis
Trichuriasis

HUMAN URINE

leptospirosis
Schistosomiasis

TRANSMISSION OF DISEASES :

Main transmission routes for diseases associated with human excreta are
(i )direct ingestion

(ii)penetration of skin
( i i i )vectors l ike flies,cockroach e t c .



Tabl e I I 1—6. Survi val t i mes ai ex ere tod pathogoriD in i a ecus n I i
at 20-30"C (Fuachem et al . 19Q3)

n id siudge, f reth wa'ter' ancJ sewage, and in sioj 1

Surviiivl time in faeces,
nigtitsoil and sludgts .days

Survival time if. -freuh
and seHaije, days

Survival time? in soi l ,
tlayg

Viruses
Enteroviruses

Bacterla
Facal col i-forma
Salmonella Bpp.
Shlge]1 a Bpp.
Vibrio ctiolerae

i'rotoioa
Entamoeba histolytica ;v:i

<100 but usually <20

<?0 but usually <50
<60 but usually <30
<30 but ufiually <10
<30 but LiBually <5

<30 but usually <15

)Halmirth»
lumbr i coi das egtjs Many mnntha

<120 but usually <50

<60 hut usually <30
<60 but usually <30
<30 but usually <10
<30 but usually 10

<30 but usually <15

Many months

<l00 but usually <20

<70 but usually <20
<70 but usually <20
<20 but usually <10.

20 but usually <10

Many months
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20 _
O.I I 10 I n'XJ 1 I I.CO)

I day 1 wecfc I month

Time (hours)

Suitable time-temperature properties include:

at least 62 C cor 1 hour;
at least 50* C Jo.f 1 d.->y;
at least 46*C for 1 week;
at least 43*C for 1 month;
at lease 42'C for 1 year.

Fig. 3 3.The influence of time and temperature on ^l e c t e
pathogens ( Feachem et al. 1983 )

20

10. OX)

1 year

excreted

?ue
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FIG. TRANSMISSION OF DISEASE FROM' EXCRETA

CIIANNELS.Of TRAHSMlSSIOM OF DliCAiE FKOMEXCWETA

A

i I OITIIIO Till: IKAII iMli i lOll Or I AL CAl.-UOKH t DlSt AS£ 1
U'r IMiA-.l'jlll

B

PlOlOCliJ

Iloi



ECONOMICS OF SANITATION

FOR INDIVIDUALS

M.JVT.Hoque

.•COST /YEAR

-

1 SICK
i
K Loss of health

+ Loss of potence

+ Loss of income

+ Loss of peace, love and happiness

•f Loss of longivity

+ Loss of integrity

—

DOCTOR (FEE)

THERAPY (MEDICINE)

NURSING

DIET

LOSS OF WORKDAYS
(INCOME) -;•

•DEBILITY

•LOSS OF PEACE . -„-.,.

LOSS OF LONGIVITY

— LOSS OF PERSONALITY

TOTAL COST ./YEAR

± 5 YEARS1 EXPENDITURE DUE TO SICKNESS=COST OF LATRINE FOR SANITATION THAT LASTS FOR 30 YEARS
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COST 0? MAINTENANCE CF ONE

SERVICE LATRINE

SANITATION PROJECT

ECONOMICS FOR POURASKAVA

COST/YEAR

PART OF SALARY OF SCAVENGER

TIPS FROM HOUSEHOLD

EQUIPMENT,TANK,TRAILER

TOOLS,BUCKET

DETERGENTS,SOA?,VIM

CHEMICALS , BLEACHING POKBE?., KSRCS:

MANAGEMENT

RISK FOR SCAVENGER

DISPOSAL AREA FOR NIGHT SGIL/SL'J:

ADOPTION OF SCAVENGER (IN'HUMANIT.

ENVIRONMENTAL POLLUTION

TOTAL COST

±5 YEARS COST OF MAINTENANCE OF SERVICE LATRINE = COST OF LATRINE FOR SANITATION THAT LASTS

FOR 30 YEARS
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SANITARY LATRINE

FROM A PURELY TECHNICAL POINT OF VIEWS, A LATRINE OR OTHER DISPOSAL METHOD

SHOULD SATISFY THE FOLLOWING SEVEN REQUIREMENTS (EHLERS & STEEL).

1. THE SURFACE SOIL SHOULD NOT BE CONTAMINATED.

2. THERE SHOULD BE NO CONDONATION OF GROUND WATER THAT MAY ENTER

SPRINGS OR WELLS.

3. THERE SHOULD BE NO CONTAMINATION OF SURFACE WATER.

•1. EXCRETA SHOULD NOT BE ACCESSIBLE TO FLIES OR ANIMALS.

I
I
I
I
I
I

5. THERE SHOULD BE NO HANDLING OF FRESH EXCRETA; OR, WHEN THIS IS

I INDISPENSABLE, IT SHOULD BE KEPT TO A STRICT MINIMUM.

I
I

7. THE METHOD USED SHOULD B;i SIMPLE AND INEXPENSIVE IN CONSTRUCTION AND

I

6. THERE SHOULD BE FREEDOM FROM ODOURS OR UNSIGHTLY CONDITIONS.

OPERATION.

I
THE DESIGN OF LATRINE SHOULD CATER FOR MODESTY

I NEEDS AND PERSONAL CLEANSING PRACTICES OF USERS.

I
I
I
I



T a b l e ; - - Generic Classification of Sanitation Systems

Si nil a (i on

system

I
On site

Dry Wei

I \

Oolite or
off-sin

1. Overhung la(rinc " 8. Pour-fluih taUine, soakaway

2. Trench latrine 9. Pour fiu^h latrine. aquapnVvy, loakaw

3. FM latrine 10. Pour-flush, icplic lank, vault

4. K*ed Odorless Earth Closet 11. SullageUuih, *quaprivy, ioakaway

5. Vexililaled Improved pit latrine 12. Sulla gcfluih, stptic tank, soakaway

6. Batch-corn polling latrine 13. Conventional sepEtc tank

7. ContLnuous<onriposlin^ latrine

1 I 1 I
14. Lcftwvolume ciitern fJusS. ioakaway. - 17. Convention*] s*rw<rage

iy oi vewer

15. LowvoJume cisicrn-fluiK. aquaprivy.

SDakaway,, or S'fwer

16. Low-volume ciitcrn flush, septic tank,

soakaway, or wwc/

M.M.Hoquc

OK-site

[Dry

IE. Vault and vacuum tank

19. Vault, manual removal, truck, or (

20. Bucket latrine

21. Mechanical bucket latrine

n

r^LJ

10 J 7 ^

13 Seme as 12 except conventional clslern-flusfv 14, 15, 16 Same as corresponding configuration in 8 to 12. 17 See standard manuals and texts.
except (or elevated cistern with low volume-flush.

19 20 21

d ^ Movtmtntol liquidi: • % movtrmnt ol lolidi.

Souru: Th« Wortd BwV. Wjttr Supply ind W » u Otspottl, Povarty ln<j B»ic H.ithSirwi IWiihinjtwi, Q.C.. EtpumUf 19801.



SEC". BB

A

~T
1.75"

2'-6"

B

PLAN

2"

M.M.Hoqi

MOZAMBIQUE TYPE DOME SLAB LATRINE
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.1.75"

t̂ TT?". .*."*.*"1 I2"
•4

SEC. BB

I ^
*•** o _ o u o ^

•] .75
S r

t

o o

A

B

PLAN

2"

MALAWI TYPE SANPLJAT LATRINE



Ground l

Open ' D .
vomils.ion

Vent hole

. - Removable
cover

Soil dug from pit -J

'•~~ Concrete or
soil cement

I
Pil

"̂ Squalling
\ plate

Side view

(Dimensions in milliineters)

Alterative base using hewn logs

Noie: In leu.-iiie-inlesie a'oai. use treated wood or termite fcarrisr.
(Source :KalbeiHatten et al. 1982)

Fig. 4. 2. Co national unimproved pit latrine



Fly screen
Wood, asbssioi, tile. jh«et-metal,

corrugated metal tool

75-15O-mm

diameter

vent pipe.

painted

Op«n tpace for

ventilation

Bric< adobe, or

concrete block

— —1.000 •

Removable cover
/ _

Doorway

l _

EZ2
Squatting

plate

6 mm-cjiameter

meih

-1.000

TP-^y^s

wall for priva

Lean concrete backfill

50 x 100-mro ivood lintel

r
OpiiOnaJ doo

Or curtain of

locallyavailable
I.

marerols and

hardware

• - / T - - - • .

M.M.Hoque

Side view ii

(Dimensions in millimeters)

Front vi^w (
L-shaped v/all snd vent not shown)

...3Y b* fjtf!1iiii:..'J .'or :auj

An ootmrij' (or de;lu(*gir>q mjy be f>r>/iC*d

n c i i io venL OiTitniionj o' tne brick or

concrete blocks may "jry JCCOrdinJ t)

iocs' prsciice. V/oocten btimt. flooring

>.->d .idirv; miy b< wtniruled (or coicrett

hL ik walls and sufcji«jc;ure_

(Source :K&:L'..nnatten er .el .
1982)

Isometric (superstructure;
single-vault pit!

t - '

Fig.4.4.V ntilated improved pit latrine



A. Plan
M.M.Hc
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L

1

1
1

- - -

; |

j 1

-

| O

'—- < ' - - - -—

J

• U b _ : _ v - - - - - - - - - - - -

Plan (w;Tvi latrine superstructire removed)

(Dimeneions in millimeters')

nJZ*l7Z\-
Wood.

corrugated metal
roof

Joint Detail

75— 150-mm tHur,e\t(

vent piot. . • .
i a d black

Section aa

100-mm ctmcifK.
TOO-i nr.i block.
o.' 200-mm brick liner

i

JL, .000-2.000 —

Seciion b-b

(vent not shown)

(Source: Kalberma'tten >.!• :al:'.'''U982)

Fig.A.6.Reed Odori'es Earth Closet (ROEC)



1'-O"(305 mm)

if
1

If
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(IQO-mm diameter x
2,000-mm length,

M.M.Hoqi

i n m m ) ! ; ••!'•< -

•'" i.OOQ-—i-j

Standard design

Vent pip«

(100 diameter j(
2,000 length, mio.l

Corrugaced jhest m«(3l roof on 75 x ^0 mm
(faM front to frar)

Optionbl design

(Source:Kalberraatten et a l . 1982)

Fig. 4.5.Ventilated improved double pit latrine
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M.M.Hoque

Fly-proof mesh

150-mrrvdiameief vwi pip«.
pain Lid black ~

cover to
squatting plate

("\-<jr A -shaped channels

Ground level \

Gr; -c'

. . __. . )
(Source:Kalbennatten tit al. 1982) ;

Fig.4.15.Continuous composting toilet
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WATER SEAL LATRINE

i"

70

12"

FLOOR

EARTHEN STEP

"— EAJ-THSN MOUND

— SLuP.1:' OF THE MOUND

M.M.Hoque

DIRECT PIT DISPOSAL

DETAILS OF RCC RING

3noi. ^ 10
MS WIRE

12

27"

1. SQUATTING PLATE A

2. WATER SEAL PAN RF.AR DISCHARGE —Q

3. FOOT REST — C
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72

DETAILS, OF FERRQ CEMENT SQUATTING SLAB, PAH AND WATER SEAL

ANNEX III
Paee 5

0£7?l/L$ Of

!fWa

QUA*,1 TIT?

f.C. fittb iv>'tfi f-C.

Cement

C.

17 l» t
SO en

163//.

CSV.

M.M.Hoque
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Gravel and
and filling

Section a-a

(Dimensionr in centimeters)

L o
CD

Plan

(b ) Offset pit design

Access for

empty tng

(Source :Kalberiratten et al 1982)

Direc; 'Jischarge besic/n

Now: in the cffsei pit design, the pit u placed at sr< J I ' Y" function
if only one pit is installed.

Fig.4.18.Alternative designs for Pour-flush



DRAWING NO

• i ISOMETRIC VIEW OF POUR FLUSH WATERSEAL LATRINE
| : • ' M.M.Hoqu
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PAN

SUPERSTRUCTURE

R.<X PIT COVER
CCJUNCTiON COVER -i

JUNCTION

C.C.WORKIIJ.GJ
BURNT CLAY RING/

BRICK WORK (1.4 HONEYCOMB BRICK WORK
(I lo 2 ' Optnlng In A\HrnaU
Brick Loytf i )MGHT SOIL OUTLET

(ALTERNATE USE?

LEACH PIT

LOCAL GOVERNMENT ENGINEERING BUREAU

UNDP' BANGLADESH PROJECT
OH LOW COST SANTTATION W34POURASHA*

(BGD/85/004)
I S O M E T R I C VIEW OF POUR FLUSH

WATERSEAL TWIN PIT LATRINE



DRAWING NO. 4

TWIN PITWATERSEAL LATRINE IN FLOODED'AREA

OUT-LET TO BE
OPENED ALTERNATELY

M.M.Hoque

5 0 m.m.THICK C E M E N T C O N C R E T F . <r.2:<l>

1
BURNT CLAY RING//* |
R.C.C. RING/

HONEY COMB BIUCK WDRK

SECTION ON AB-BC

SsVl \ \ ** T " ' ^
I

1^75

COMPACTED SOIL

USERS

G
10
13

DIAMETER
d

900
1100-
1250

HEIGHT
h

1100
..1400
1600

THICKNESS
I

50
60
75 ".

DEPTH

D

LOCAL GOVERNMENT ENGINEERING BUREAU

UNDP-BANGLADESH PROJECT

(BGD/85/004)

ON LOW COST SANITATION

DESIGN OF POUR FLUSH WATER-SEAL LATRINE
FOR PITS LOCATED IN -FLOODED AREA

ALL DIMENSIONS IN mm

SCALE . i : 3 0
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73"

76

1000 On DEPTH
PIT V:MICI:EVER 13

»oo

f '-fOOTRffST

SITUATION NO. 3

rOOT REST

DRJUM

OIA

1000 Ort OCPTH
OF, PIT WMICHCVCK
18 'MORI

ALL DIUENAIONa >N MM

70

OCAL£-I'3OO

W O P INTERf?£6IONAL PROJECT

DEVCLOPMKNT Â M)
OP LOW COST aAMJWJOW

LAY-OUT M.AM W LCAX3HJM9
PITS IN DIPTOS&NT
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DflfTM Or OT

I on IOOO
WHICHEVER
U MOAC

FOOT RESTS

SITUATION NO. I

oerrii or rrr
k—o« iooo

WIBCH svstn
» uons

7 0

DIA

SITUATION W0.2 '
ALL DIUCMSIOMO IN MM 3CALE."-i:SOO

UMOP IMTEWWEGIOWAL PROJECT

INT/01/047
OSVBLOPMtHT AND IttfLEMCMTATIOM
OF LOW 0C8T MWTATIOH

LAYWT PLAN OF, LEACWINO

IN DirFEREffT SITUATIONS
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DETAIL AT A

WHfTEW-AZXO

TILES IN THE

150 HIGH PARAPET WALL
<K> HIGH BRICK "1XE3
MUD PHU8CA LAID TO K J O P E
• 0 TK R.C.C.SLM ALTOWATIVE

• 0 TH SLOPING RCC.

TILLED ROOF

CEMEMT JALI

WHITr SLAZ£D TILES

UPTO OOO H«QH

K- 620 ~H

FOUNDATION SUITW« TO
7>C SITE CQHDITIOH

3 - P. c.c i:«:iz

SECTION EE

ALL 0MOMI0NS IN M M SCALE:- I;3OO

UNDP INTERWCGIONAL PROJCCT
»WT/8l/047

DEVELOPMENT AHQ IMPLEMENTATION
OF LOW COfT *AI»ITATIO*< IHVtSTMEWT

4,6,8,10,12, 8 (6 SEATtD COMMUNITY
LATRINE, OCTAiL AT A

DHQMO.
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JM2B

i H } i
«5 115 1(3 113 ttO

W«O *OOX*OO CKAMftQt

00MU THICK n.CC OR 8TDME tLAM LtFTAMLX.

I6O FREE HARD

OVtR FLOW
10D8A*2OOC/C — :

10 0 BAH I BO
C/CiOTH- "

-4I60XB0 1
100 R.C.C

TFLOOH '

6OO
I

ZBO

WMK W CCMEtCT fcKMTAR l!« § K T I 0 N QN C C
C0US.WMOC WOftK M CCHCNT MOKTXR | f t

SECTION AT I B '*

f73

UNDP 'INTE««G IONkL PROJECT

INT/61/047
DEVELOPMENT AHD l«?LCbiEWTATK)«

OF LOW 006T SANITATtOW 1KVESTM£«T

PROJECT

IS SEATED COMMUNITY LATB&&
{SEE ALSO 7A)



CONVENTIONAL AQUA-PRIvr

L

7
2 5cm

Venl Pir-e

90 ii
!

J
3- Outici io

- Rernovable Slob Tor
r sludging Acceti

Plcm

2.5 cm
Vcnl Pip

"1 I
Dtrnovobtc Slab for

_Outlel to
Sooliowoy

5cclion rt-

(Source:EHSIC, Dec, 1981)

AQUA - PRIVY ; ^ v

A - Lo^ine
B - Tub wild Verlicot 0'op-Pipe
C - C'pcn Spoct wilhio Tank
D - Filler Clx>mt></
E - Oglltl Pipt
F - Tonli
G - R.C.Beoin
H - Venl Pipo

J7.S

Titltd OfOp Pipe Ho't)o°n Model

*. 25.Aqnn-privy
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EXHAUST DUCT

LEAVES I COARSE

CRUSHED LIXESTCNE $
I A.SW-S

COAflSJ: SAM) I

Biopot, Complete decomposition and pastorisation through
high temperature composting. Chemical filter controls
humidity even in humid tropical climate. Yields valuable
manure.
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FUTURE DIVERSION BOX

TIGHT L INES

DRAlNFIELD TRENCHES

OVERFLOWS IN
UNDISTURBED
EARTH

I

FUTURE REPLACEMENT DRA/NF/ELD TRENCHES

SPACING

OVERFLOW

UNDISTURBED
EARTH

ROCK-SOIL OR
L IOUID-SO/L
INTERFACE

NATURAL EARTH
BACKFILL

S/L T BARRIER
(UNTREATED PAPER)

TILE

EFFECTIVE
SIDEWALL AREA

TRENCH
WIDTH

(—BOTTOM AREA

S E C T I O N A - A

. A typical drairf.cjo arrangement. (From Coucral & Norris).
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UJ

z
o

a.

0
0

FIGURE

I"
<

or
2:
o

u.
2:

M.M.Hoque

STERILE WATER AND SOIL (ALLISON \

^-EQUILIBRIUM RATE
t e.g. , I TO 4 in./doy

TIME , days — — e.g.,180-360

. TYPICAL TIME - RATE .INFILTRATION CURVE FOR WATER

FIGURE.
TIME , days «-~

TYPICAL RESTORATION OF INFILTRATIVE CAPACITY
BY CYCLICAL OPERATION ' ' • .



FIGURE

TREND OF RECOVERY CURVES

M.M.Hoque

TIME.

UNACCEPTABLE
LOW

REPEAT
CYCLE

0F I N F I L T R 4 ™ E
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CONDITION OF LATRINE/USERS' PRACTICES AV. RATE OF ACCUMULATION OF
SLUDGE, m3/P/YR

I
I

I
I
I
I
I
I
I
I

M.M.Hoque

RATE OF ACCUMULATION OF SLUDGE

DRY CONDITION (ROY ET AL, 1982) 0.045

WET CONDITION-WHERE THE GROUNDWATER 0.06V

TABLE IS ABOVE THE PIT BOTTOM AT

1 ANY TIME OF THE YEAR (ROY ET /L, 1982)

| WET CONDITION OF THE PIT WITH THE 0.025-0.034

ABLUTION WATER, (WAGNER & LANOIX, 1958;

I BHASKARAN, 1962)

WHERE ANUAL CLEANSING MATERIALS LIKE 0.09

I STONES, CORN COBS, MUDBALLS, CEMENT

BAGS ARE USED AND WHICH ARE NOT

READILY DECOMPOSED
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Pit size

0-200

CO .
0)

0-150- •
o
CO
Q5
Q

0-100 -•

o

"as
CC

0-050 - •

0

0

M.M.Hoque

I - I . .- _L I . ) , .1 J. L

10
• Duration in years
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N = MANNING'S ROUGHNESS COEFFICIENT
• ( 0 .013 FOR CONCRETE PIPE)

I
I
I
I
I
I
I

DESIGN VALUES FOR WET PITS

DESLUDGING VOLUME
INTERVAL, (YEARS) m3/p/yr

2 0.095
3 0.067
4 0.051
5 0.041
t> 0.035

SLOPE OF THE PIPE FROM BOWL TO LEACH PIT:

V _ 1 R 2/3 S */Z

n

WHERE

V = SELF CLEANSING VELOCITY, 1 m/s

R = HYDRAULIC RADIUS

S = SLOPE OF THE PIPE
(NOT LESS THAN 0.0251
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THE ULTIMATE INFILTRATION RATE OR LONG TERM SEPTAGE ACCEPTANCE HATE
(LTAR)

LTAR = 40K - 0'049
LOG 197K

10

Kj-; INFILTRATION CAPACITY OF SOILS, M/S

INFILTRATION CAPACITY OF SOIL, M/DAY (KINORI, 1970)

TYPE OF SOIL \ INFILTRATION CAPACITY, M/DAY

SANDY SOIL 0.45 - 0.55

SANDY LOAM 0.30 - 0.45

CLAY LOAM WITH GRAVEL, SANDY CLAY LOAM,
GRAVEL CEMENTED WITH CLAY PARTICLES,
CLAY LOAM

SILTY SOIL

MEDIUM CLAY LOAM

IMERVIOUS CLAY LOAM

0.23 - 0.30

0.15 - 0.23

0.10 - 0.15

0.07 - 0.10

FOR SHORT TERM USE OR FOR FRE-AHNT EMPTYING, THE .RECOMMENDED MAXIMUM

. EFFLUENT LOADING RATES FOR EACH PIT

SOIL

SAND

SANDY LOAN, LOAMS

POROUS SILTY LOAMS
POROUS SILTY CLAY LOAMS

CAMPACT SILTY LOAMS
COMPACT SILTY CLAY LOAMS

LONG TERM INFILTRATIVE
LOADING RATE, l/m*d

50

30

20

10

# IN EXPANSIVE CLAYS POURFLUSH LATRINE
IS INFEASIBLE
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GROUND WATER
POLLUTION

I. Bacteriological
II. Chemical

Controlled by :

# Soil type, formation, porosity etc

# Water table

# Water movement
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3m

2mdia

Figure .- Spread of polution in dry soil. There is little
migration of bac-eria and chemical substances,
and hardly any lateral movement
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Pit latrine, seepage pitetc
{source.of pollution)

"•-•• • Protect well.frp.m ingress
. ofsurfacewater ."'

*:HV)-iS-:'v-'.^V;-V•••'•'•:'.'•'•/'•; Groundwate ' r r : ^ - _

30m minimum to avoid contamination
of wellwater

- -—Sandysubsoi! —

Figure Siting of latrines relative to water1 supplies. Latrines should be downhill from a water source. If they must be located uphill they
should be at least 30 m from a well



DRY PIT
WATER TAGLE 200Q OR MORE DELOW BOTTOM

O F P I T (MAXIMUM GROUND WATER LEVEL

REACHED ANY TIME DURING THE YEAR)

NO SAND ENVELOPE OR BOTTOM SEALIMG

NEEOEO

PIT BOTTOM—y

2000 OR MORE

_• J ^

C A S E . . !

WET P I T
WATEK TABLE AT THE BOTTOM OF THE PIT
(MAXIMUM GROUND WATER LEVEL REACHED
ANY TIME DURING THE YEAR)

SAND OR SOIL ENVELOPE ALLROUNO THE PlT

UP-TO 2 0 0 0 HEIGHT FROM HIGHEST WATER

TABLE AND SEALING Of BOTTOM NEEDED

5 0 0 —

2 0 0 0

EXCAVATED EARTH
.—DACK FILLED —

SANO OR SOIL OF
AVERAGE SIZE

_'2mm-

r-SEALING OF BOTTOM

-500

C A S E . 3

DRY PIT
WATER TAULE LESS THAN 2000 DELOW THE'BOTTOM OF

PIT (MAXIMUM GROUND WATER LEVEL REACHED ANY TIME

DURING THE YEAR)

SAND OR SOIL ENVELOPE ALIRQUND THE PIT UPT0 2 0 0 0

HEIGHT FROM MAXIMUM WATER-TABLE AND DOTTOM TO OE

SEALED

M.M.Hoque

5OO—

SAN DOR S.OIL

OF AVERAGE

S I Z E - 2 m m -

EXCAVATED EARTH
FILLED-

-SEALING OF BOTTOM

— 5OO

2000

LESS THAN 2000

C A S .E»2

WET PIT
WATER TABLE ADOVE THE BOTTOM OF THE PIT(MAXIMUM
GROUND WATER LEVEL REACHED ANY TIME DURING THE
YEAR)

SAND ENVELOPE AlsLROUNO THE' PIT AND SEALING 01-
BOTTOM NEEDED

5OO—

. 1 1

_ JT_I

_ —

SAND OR SOIL OF

AVERAGE SIZE

SEALING OF DOTTOM -j

<§^8888$^

V,A\V

—5 00

- I l l

^ ^

CASE-

^ WHEN ENVELOPE IS PROVIDED, LINING OF PITS SHOULD NOT DE IN

HONEY COMQ BRICK WORK OUT SHOULD GE IN MASONRY WITH

VERTICAL JOINTS OPEN (WITHOUT MORTAR) 12TO 15mm WIDE

A L L D I M E N S I O N S I N M M
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SAFE DISTANCE BETWEEN LATRINE PIT AND WATER SUPPLY MAINS

LATERAL DISTANCE BETWEEN THE LEACH PIT AND THE WATER MAIN SHOULD BE

AT LEAST 3 M PROVIDED THE WATER TABLE DOES NOT RISE DURING ANY PART

OF THE YEAR ABOVE THE PIT BOTTOM AND THE INLET OF PIPE OR DRAIN TO

THE LEACH PIT IS BELOW THE LEVEL OF WATER MAIN. IF THE WATER TABLE

RISES ABOVE THE BOTTOM OF THE PIT, THE SAFE LATERAL DISTANCE SHOULD

BE KEPT AS 8 M. IF THIS^CANNOT BE ACHIEVED, THE PIPE SHOULD BE

COMPLETELY ENCASED TO A LENGTH OF A LEAST 3 M ON EITHER SIDE OF THE

PIT.

WHEN THE PITS ARE LOCATED EITHER UNDER THE FOOT PATH OR UNDER THE

ROAD, OR THE WATER SUPPLY MAIN IS WITHIN A DISTANCE OF 3 M FROM THE

PITS, THE INVERT OF THE INLET PIPE SHOULD BE KEPT AT LEAST 1 M

BELOW THE GROUND LEVEL. THIS WOULD ENSURE THAT THE LIQUID LEVEL IN

THE PITS DOES NOT REACH THE LEVEL OF THE WATER MAIN AS THE WATER

MAINS ARE GENERALLY LAID AT 0.9 M DEPTH.

THE WATER PIPE SHOULD NOT CUT ACROSS THE PIT BUT WHERE IT IS

UNAVOIDABLE, THE WATER > I?E SHOULD BE COMPLETELY ENCASED FOR A

LENGTH OF 3 M ON EITHER SIDE OF THE PIT INCLUDING THE PORTION

ACROSS THE PIT TO PREVENT INFILTRATION OR EXFILTRATION.
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# ADVERSE HYDROGEOLOGICAL SITUATION ( FLAT LAND, LOW

I
I

I
I
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SMALL BORE SEWERAGE

APPLICABILITY

PERMEABILITY, SHALLOW ROCK ETC) FOR ON-SITE DISPOSAL

- BUCKET LATRINE

- CONVENTIONAL SEWERAGE

- SMALL BORE SEWERAGE

• # BUCKET LATRINE SYSTEM REQUIRES HIGH DEGREE OF ORGANIZATIONAL

CAPABILITY.

• # CONVENTIONAL SEWERAGE IS VERY EXPENSIVE (US$ 650 - 4000

/FAMILY)

* TANK)

I
I
I
I
I
I

SMALL BORE SEWERAGE COSTS 25-35% LESS THAN THAT OF

CONVENTIONAL SEWERAGE.

# FAVOURABLE WHERE WET SYSTEM EXISTS (LIKE P-F TOILET/SEPTIC
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\ \ house connection

interceptor tank

Figure 1. Schematic diagram of a small bore sewer system
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concrete cover slab removable inspection covers

50mm 0 outlet

brick or
blockwork
walls -
(rendered

I internally)

reinforced concrete base slab

Figure . Typical solids interceptor tank. [The tank may be buried by 300 Tim or
prevent unauthorized access by children or for garbage disposal.]

more to



A possible system of waste stabilisation ponds using several types of pond might look
like this:

M.M.Hoque

Treated
sewage

v-- O

Incoming
sewage

Key

0 Screens to remove large solids

(2) Anaerobic pond

(3) Spare anaerobic pond

0 Facultative pond

(5) Spare facultative pond

(6) Series of maturation ponds
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DEPOSITION ! COLLECTION

Squatting
slab

Pour

Cistern
flush

Multrum

Pit

Bucket

Vault

Aqua
privy or
septic
tank

TRANSPORTATION TREATMENT

Cartage

Vacuum
truck

Composting
or digestion

Small bore
sewers

Classical
sewerage

DISPOSAL I RE-USE

Biogas

Fertilization

Aquaculture

Fig. i. The elements of an excreta disposal system and the various ways in
which they can be combined.
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FRESH NIGHTSO1L

1
2 WEEKS
STORAGE

SLUDGE

DUCKWEED
POND

DUCKWEED!

T"

./T\ 1

SEWAGE
COMPOSTED. NIGHTSOIL

OR SLUDGE

FISH
POND

FACULTATIVE
FISH POND

V r

MATURATION
FISH POND

j FiSH
I POND

OR LIVESTOCK DEPURATION

HUMAN CONSUMPTION


