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i CONTAMINATED WATER F . 3 ‘35; Ky ATMOSPHERIC POLLUTIOM
PATHOGENIC BACTERIA. AEALTHY PERSONS AEROSOLS, AIRBORNE DusT,
VIRUSES, PROTOZ0A ‘ PARTICULATES, GASEOUS POLLUTARNTS
(ENTERIC DISEASES) ENYIRONMENT LIKE Sog Ca, ND ETC.
{RESPIRATORY DIS ASES)
f' CONTAMINATED F00D F INSECTS (MosQuITOES, FLIES ETC.)
E PERSONS SUBJECTED TO ABOVE FORCES
DEVELOP STRESSES/DISEASES
DISEASES LIKE TYPHOID, CHOLERA. BACILLARY.
DYSENTRY, AﬁFRIC DYSENTRY, INFECTIOUS HEPATITIS

SICK PERSONS

POLLUTED ENVIRONMENT

RECYCLING OF CURED PERSONS ,
IN THE HOSTILE«ENVIRONMENT |

HEALTH CENTRE (MEDICAL CARE AND CURE OF DISEASE)
CLEAN ENVIRONMENT

t o
g 0.K.
CURED PERSON

A ] ,
"PREVENTION IS BETTER THAN CURE™

MORE ATTENTION IS REQUIRED IN ABATING POLLUTION
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SANTINTION | M.M.Hoque

PATHOGENS IN EXCRETA AND RELATED DISEASES :

HUMAN EXCRETA

VIRUS BACTERTA PROTOZOA HETMINTH .
Poliomyelitis Diarrhoea Diarrhoea Hookworm
Paralysis Typhoid fever "~ Dysentry Ascariasis
Meningitis Paratyphoid fever Colonic ulcera- Enterobiasis
Infectious hepatitis Food polsoning tion Fascioliasis
(Epidemic jaundice) Leptospirosis Amebic dysentery Gastrodiscoid~-
Fever Bacillary dysentery Liver abscess iasis
Myocarditis Cholera Malabsorption Schistosomiasis
Congenital heart Septicemia " Strongyloidiasis
anomalies Taeniasis
Diarrhoea Trichuriasis
Pleurodynia
Encephalitis

Eye infections
Common cold

Rash

Respiratory disease

 GOMAN URINE

Leptospirosis
Schistosomiasis

TRANSMISSION OF DISEASES -

Main transmission routes for diseases associated with human excreta are
(i)direct ingestion
(ii)penetration of skin
(iii)vectors like flies,cockroach etc.



exampte:

control:

WATER-BORNE pathogens are present

in water supplies
diarrhoeal infections,
cholera, typhoid

water quality,
hygiene education

WATER-WASHED
(WATER-SCARCE)

exampie:

control:

spread of the pathogen
is affected by amounts

_of water available for

hygiene
scabies, trachomas,
pinworm infection

water quantity, soap
hygiene education

WATER-BASED

oo

example:

control;

the pathogen must spend
part of its life cycle i
aquatic intermediats
host or hosts

1 guinea worm infection
2 schistosomiasis
3 lung fluke infection

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

WATER-RELATED
INSECT VECTOR

example:

control:

the pathogen is spread
by insects tliéi feed or

breed in waler

{flies and mosquitoes)

malaria, yellow fever,
Bancroftian filariasis
Onchocerciasis

surplus water drainage
and management,
insecticides

SOIL-BASED

gxample:

thé excreted organism is spread through the soil

hookworm infection

control:

excreta disposal

M.M Hoque



SANTINITON M.M.Hoque

PATHOGENS IN EXCRETA AND RELATED DISEASES :

HUMAN EXCRETA

VIRUS BACTERTA PROTOZOA HELMIINTH
Poliomyelitis Diarrhoea Diarrhoea Hookworm
Paralysis Typhoid fever "~ Dysentry Ascariasis
Meningitis Paratyphoid fever Colonic ulcera- Enterobiasis
Infectious hepatitis Food poisoning tion Fascioliasis
(Fpidemic jaundice) Ieptospirosis Amebic dysentery Gastrodiscoid-
Fever Bacillary dysentery Liver abscess iasis
Myocarditis Cholera Malabsorption Schistosomiasis
Congenital heart Septicemia Strongyloidiasis
anamalies Taeniasis
Diarrhoea Trichuriasis
Pleurodynia
Encephalitis

Eye infections
Comon cold

Rash

Pespiratory disease

HUMAN URINE

leplospirosis
Schistosomiasis

TRANSMISSION OF DISEASES :

Main transmission routes for diseases associated with human excreta are
(i)direct ingestion
(ii)penetration of skin
(iii)vectors like flies,cockroach etc.



Table I1I1I1-6.Survival times of excreted pathogens in faecesnightsuoil asd sludge, freuvh water and sewaye, ;Hd iﬁ.;q}1>

at 20-30°C (Feachem et al. 1783}

SRS NURE MR EI W RIS S |ax == ==‘.=’==IS==ﬁﬂﬁ&:::==S=ﬂ=ﬁ=-l‘ll‘=====l=.lﬂa=‘====ﬂﬂ============8’===<‘l======
Fathogen. ' Burviavl time in faeces, Survival time 11 fresh water Survival time in soil,
nightsoll and sludge ,days and sewage, days ' " days
Viruses . . . .
Enteroviruses {100 but usually <20 <120 but usually <50 €100 but usually <20

Bacteria

Facal coliforms B {90 but usually <320 <60 hut usually <30 470 but usually <20 :
Salmonella spp. - <460 hut usuwally <30 40 bub usually <30 €70 but usually <20
Shigella spp. <30 but usually <10 <3¢ but wsually <10 <20 but usually <10
Vibrio cholerae <30 but usually <3 <30 but usually 10
"~otozoa
Entamoeba hislkolytica :vnis 43I0 but usually <15 <30 but usually <13 ) 20 but usually <LO
Helminths ) ' ) :
fscaris lumbriceides eggs: Many monthz Mzny months : I Many months
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Suitable time-temperature prope.ries include:

at Least
at least
at least 46 C
at least 43°C
at leastc

62.C for 1 hour;
50 C Jas 1 day;

for 1 week;
for 1 moath;
for 1

2% ¢ vear.

Fig.3 3.The influence of time and temperature on salecuad excreted

pathogens ( Feachaem et al.

1983 )
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FIG. TRANSMISSION OF DISEASE FROM EXCRETA

CHAHNELS ,OF TRANIMILZSION OF DISEASE FROM EXCRETA

Excruta

{ocus of inle;lion

Vi wnu 1123

»
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UY MEANS OF SAHITATION
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Focus of infuciion
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MM.
ECONOMICS OF SANITATION Hoque

FOR INDIVIDUALS

.COST/YEAR
Lo . ) I——DOCTOR (FEE)
e & L~ THERAPY (MEDICINE}  ..... S
,-’! 0 . H
S x> — NURSING ..
ay » , . : 4
HEALTHY PERSON. L,SICK ' i DIET e e e e e e e
\ © & [ [ Less of health " }— LOSS OF WORKDAYS
R Y e eeeaan
< + Loss of potence ( INCOME) ' :
2 @ , :
I R 0 ﬂ + LO‘SS Of il‘lcome '—_DEBILITY ._ ..........
7" 1LB8Ss of peace, love and happingss (——LOSS OF PEACE .. o ..vn.. S
+ Loss of longivity — LLOSS OF LONG?VITY ..........
+ Loss of inteqrity — LOSS OF PERSONALITY :-vcvvs-s-

TOTAL COST e e /YEAR

* 5 YEARS' EXPENDITURE DUE TO SICKNESS=COST OF LATRINE FOR SANITATICN THAT LASTS FOR 30 YEARS



SANITATICON PROJECT

ZCONQOMICS FOR DOURASHAYVA
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SANITARY - LATRINE

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

SHOULD SATISFY THE FOLLOWING SEVEN REQUIREMENTS (EHLERS & STEEL).
1. THE SURFACE SOIL SHOULD NOT BE CONTAMINATED.

THERE SHOULD BE NO CONVAIL(NATION OF GROUND WATER THAT MAY ENTER
SPRINGS OR WELLS.

(@]

THERE SHOULD BE NO CONTAMINATION OF SURFACE WATER.

EXCRETA SHOULD NOT BE ACCESSIBLE TO FLIES OR ANIMALS.

5. THERE SHOULD BE NO HANDLING OF FRESH EXCRETA; OR, WHEN THIS IS
INDISPENSABLE, IT SHOULD BE KEPT TO A STRICT MINIMUM.

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

7.

THE METHOD USED SHOULD Bii SIMPLE AND INEXPENSIVE IN CONSTRUCTION AND

OPERATION.

THE DESIGN OF LATRINE SHOULD CATER FOR MODESTY
NEEDS AND PERSONAL CLEANSING PRACTICES OF USERS.



Table: - .

Generic Classification of Sanitation Systems

Sanitation
system
1
lgn.site 3“"_"“ o ‘Oi!-s][e
[Ow Jwet T wa o
P 1T 1 R

I : 1
1. Cwerhung latrine .
2. Trench latrine

3. Pt latrine

4. Reed Odosless Earth Closet

5. Ventilaled Improved pit latrine
& Batchcompasling latrine

-7. Continuous<ompoasting latrine

2,
T

8. Pourflush latrine, soakaway

9. Pour flush lairine, aquaprivy, soslkaway
10. Pour-lush, septic 1ank, vault
1l. Sullage-flush, squaprivy, scakaway
12, Sullageflush, seplic tank, soakaway

13. Conventional septic fank

14. Lowvolume cisternflush scakaway,
ot sewer

15. Low-volume cistern-flush, agquaprivy,
spaksway, or sewer .

16, Low-volume cistern-Aush, septic tank,

soakaway, or sewar

-~ ) b

17. Conventional sewerage

13 Same as 12 except conventional cistern-flush.

»

14, 15, 16 Same as corresponding configuration in 8 10 12,
excepl for elevated cistern with low volume-flush. .

e L

=

18. Vauk and vacuum tank

19, Vault, manual removal, truck, or cart
20. Buckel latrine

21. Mechanice! bucket lalrin‘z

I

18

) Movement of liquids; B movement of solids,

e o

19

20

Source: The World Bank, Water Supply and Wasw Disposal, Povarty and Basic Newds Saries [Wathington, D.C., Septamber 19801

17 See standard manuals and texts,

M.M.Hoquc
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MOZAMBIQUE TYPE DOME SLAB LATRINE
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Dpen ‘0.
ventilaiion

i

‘|- - Removable
{| cover

l ' Vent hole

Ground Jeys) U :

. J— Concrete or \ AN
'l LA 3 L AW
soil cernent
- Squartting
piote

Soil dug from pit

Side view

(Dimensions in millimeters)

Alenative base using hewn Jogs

Note: In 1er1aite-infestel #reas, use treared wood or termite barrier,

(Source:Kalberjfatten et al. 1982)

Fig.h.Z.ConLntional unimproved pit latrine
!




Fly screen \

Woad, asbestog, tile, shaet-matal,

’_ Optidnal L-shaped
wall fur privacy

!I
17

_l._____. or corrugated metal roof
I « B
] =" "".'ﬁ}d;lg -
R B A B
Qpen space for o
'-—4 ventilation i 2
75 150-mm
; S
d:amefer 2 Brick, adobe, or
vent pipe, '—-‘ concrets block r'
painted black ——
-
}—— = 1,000 ——
_*,1 §
1 -
Remaovable cover
- / . :
Doarway

Pa.0 Side view, Ped sstal seat or benth
veay be ssbricston o6 rouatting plat

. An coening for desludging may be prraded
nest 1o venL Dimenuons of the brck cr
concrete blocks may vary 2ccording o
local pracnce, YWooden teamt {loorieg
ool tiding may be subsuruted {or comcrete

sk walls

t
(Source:Kall. matten et al, L

plate
& mm-diamerer
reinforcing

bars or ware mesh

A

8

YVariabla
Y
s

r---

- ot

T e

Side view section)

(Dimensions in millimeters) . -

and subitrucure

1982)

Fig.A.A.Vincilated improved

50 x 100-mm wood lintel

/

i

¥

b

{ 4 ~
Optivnal door

D or cyrtain of

locally

—1 availabte

. marer‘ials and

—1 hardware

S

M.M.Hoque

Lean concrete backfill

Front view (superstructura;
L-shaped wall 2nd vent not shown)

L\

pit latrine

3

2

'
.-'-".'"i"'"_)71_‘7'.'7>§

Jsomertric {(superstructure;
single-vault pit}
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Plan |with Jatrine superstructire removed} ’
- (Dimengions in millimeters)
Wood, asbesins, tie,

Fly screen , sheet metal, or

{nancorrasive) meme T corrugared metal

. roof - .
600 @/ - . =
(=" |

TR

75-—150-mm diameu.-.r ~

vent pipe, | - . - TSt RV
pane=d black

! -

|

! B o ——
: S e . -
{ .

. - ~
H " M \
: Jaint De%nil {\/‘\

\ Removable
'i' . ‘--_..4//’, /wver
P ’
S R / .
/
1 . — L Removable
I s> —
oL cover
.- _’l___:___:z —_— .
7 J]- . 156:" . - -.—-a————;»-———{-..'i‘-lfiﬁ sEChons
] oy 2 L e - - o
Aemovable o % « A e f— rwpew«*
£ | cover secrions _ _‘"’e, - -
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£ sealed with
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g 1%
i 7
; 2,000~3,000 —— §
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Fig.4.6.Reed Odoryes Earth Closet (ROEC)
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Fig.4.5.Ventilated improved double pit latrine



Fly-proof mesh

180-mrm-diametar vent pipe,
paintad black

-

SR e e i e e R — . —— ——_—— — — 2 — i —

Long-handied .
cover to —_—

squatting plate \

Squatting
plate -

Air ]T’_; O
.-'/ . =
,—F‘ ‘f

Removable cover

R

[
.
.
1

MN-or A -shaped channels

=
s\.

Air Alr
Ground level g
——"mnlr;vp- _‘____LIPLSPD
T

Humus vauly

Lo FL_L
. Ayl '_ -
Decompasing - : . ;;J,_;,_
) L T e
waste S P ik
s Ter e

Grei «? snakaway

(Source:Kalber}mai:ten"-ct al, 1982) )

Fig.4.15,.Continuous composting toilet
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WATER SEAL LATRINE ~ __DIRECT PIT DISPOSAL
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DETAILS OF FERRQ CMNT SQUATTING SLAB, PAN AND WATER SFAL
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Saakawat
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E— T pen
™ - .
Graveland | 07070, / SR l brickwork
sand filling . — .
Rock . ;
fitling Section za |
|
(Dimensionr in centimeters)
a
t Cj P - YT junctionon
. f/’—\w "_:Ci_':“-'-:'-’k"; - o side 2 i blockad
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Sy | \1\\ use.
-
- Plan
(b) Offset pit design
/-.-
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vault i
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(Source:Kalberwatten et al 1982)f g

¢ @) Direc: discharge design

Note: in the cffset pit design, the pit 1x placed at sin o717 Y™ junction
if only one pitis installed,

Fig.3,1B8.Alternative designs for Pour-flush toile.:



DRAWING NO !

\—— BRICK WORK (I:4)
NIGHT SOIL OUTLET

{ALTERMATE USE}

~r,

LEACH PIT

C.C.WORK(13.0)

. ISOMETRIC VIEW OF POUR FLUSH WATERSEAL LATRINE

CLJUNCTION CQER ~

Brick Laywrs)

! PAN .
-+—SUPERSTRUCTURE '
TRAP

.K?.NEY"COMB BRICK WORK
{1710 2" Opuning In Alternate
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R.CC. PIT COVER |‘

LOCAL GOVERNMENT ENGINEERWNG BUREAU
UNDP- LANGLADESH PROJECT
ON LOW COST SANTATION N S4POURASHAS!
{BGD/85/004)
“ISOMATRIC VIEW OF POUR FLUSH
WATERSEAL TWIN PIT LATRINE




DRAWING NO. 4

TWIN PIT WATERSEAL LATRINE IN FLOODED' AREA

OUT-LET TO BE
OPENED ALTERNATELY
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Biopot. Complete decomposition and pastorisation through
high temperature composting. Chemical filter controls

humidity even in humzd tropical climate. Yields valuable
manure.
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STERILE WATER AND SOIL (ALLISON )

W
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= EQUILIBRIUM RATE
; //e.o., t TO 4 in/day
»
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[ ]
0 .
TIME , days —— e.y.,180-360

. FIGURE . TYPICAL TIME -RATE .INFILTRATION CURVE FOR WATER

INFILTRATION RATE —e=

. TIME , days —we= |
FIGURE. . TYPICAL RESTORATION OF INFILTRATIVE CAPACITY
BY CYCLICAL OPERATION
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RATE OF ACCUMULATION OF SLUDGE

CONDITION OF LATRINE/USERS' PRACTICES

AV. RATE OF ACCUMULATION OF

DRY CONDITION (ROY ET AL, 1982)

WET CONDITION-WHERE THE GROUNDWATER
TABLE IS ABOVE THE PIT BOTTOM AT

ANY TIME OF THE YEAR (ROY ET . L. 1982)

WET CONDITION OF THE PIT WITH THE
ABLUTION WATER, (WAGNER & LANOIX, 1958;

BHASKARAN, 1962)

WHERE ANUAL CLEANSING MATERIALS LIKE
STONES, CORN COBS, MUDBALLS, CEMENT
BAGS ARE USED AND WHICH ARE NOT

READILY DECOMPOSED

SLUDGE, m?/P/YR
0.045

0.067

0.025-0.034

0.09

M.M.Hoque



Rate of filling in m®/person/year

Pit size

0-200 1y - ¢

@
O
)
]
) AR

0-100 H

0-050

M.M.Hoque

. . :
- Duration in years
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DESIGN VALUES FOR WET PITS

DESLUDGING VOLUME
INTERVAL, (YEARS) m! /p/yx

0.095
0.067
0.051
0.041
0.035

b LW N

SIOPE OF THE PIPE FROM BOWL TO LEACH PIT:

V _1R2/3 §1/2
" n

WHERE

V = SELF CLEANSING VELOCITY, 1 m/s

N = MANNING'S ROUGHNESS COEFFICIENT
( 0.013 FOR CONCRETE PIPE)

R = HYDRAULIC RADIUS

S = SLOPE OF THE PIPE

_ (NOT LESS THAN 0.025)
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THE ULTIMATE INFILTRATION RATE OR LONG TERM SEPTAGE ACCEPTANCE RATE
(LTAR)

LTAR = 40K -~ 0’049
LOG 187K
10

K=, INFILTRATION CAPACITY OF SOILS, M/S

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

TYPE OF SQIL . ' INFTLTRATION 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 0.23 - 0.30
SILTY SOIL | 0,15 - 0.23
MEDIUM CLAY LOAM 0.10 - 0.15
IMERVIOUS CLAY LOAM 0.07 - 0.10

FOR_SHORT TERM USE OR FOR F’RE;Q;’NT EMPTYING, THE RECOMMENDED MAXIMUM

. EFFLUENT LOADING RATES FOR EACH PIT

SOIL LONG TERM INFILTRATIVE
LOADING RATE, 1/m?d

SAND 50

SANDY LOAN, LOAMS 30

POROUS SILTY LOAMS
POROUS SILTY CLAY LOAMS 20

CAMPACT SILTY LOAMS
COMPACT SILTY CLAY LOAMS 10

# IN EXPANSIVE CLAYS POURFLUSH LATRINE
IS INFEASIBLE




GROUND WATER
POLLUTION

|. Bacteriological
1. Chemical

- Gontrolled by :

# Soil type, formation, porosity etc.

# Water table

# Water movement

M.M.Hoque



Figure :

2mdia

Spread of polution in dry soil. There is little
migration of bac‘eria and chemical substances,
and hardly any lateral movement

M.M.Hoqu
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Pit latrine, seepage pitetc
{source of poliution}

Protect weli from ingress

Surface water - . “ . ofsurfacewater '

30m minimum to avo:d contammat:on
of wellwater

Figure Siting of !atrmcs reIauvc to watcr supphes Latrines shoutd be downhll[ from a water source. If they musl be located uphlli they
’ should be at least 30 m from a well
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ODRY PIT

WATER JABLE 2000 0R MORE DELOW BOTTOM
OF "PT (MAXIMUM GROUND WATER LEVEL
REACHED ANY TIME DURING THE YEAR)

NO SAND ENVELOPE OR BOTTOM SEALING
NEEOED

FIAKT] TTAN

i
PIT BOTTOM —»

l

2000 OR MORE

WET PIT

WATER TABLE AT THE BOTTOM OF THE PIT
(MAXiMUM GROUND WATER LEVEL REACHED
ANY TIME DURING THE YEAR)

SAND OR S50IL ENVELOPE ALLROUND THE AIT
UP-TO 2000 HEIGHT FROM HIGHEST WATER
TABLE AND SEALING OF BOTTOM NEEDED

/Jr\\\/ / SNy
50 / — — {500
EXCAVATED EARTH
/..--DACK FILLED~—

SANDO OR SOIL OF
AYERAGE SIZE

R .2 o
S mmﬁ_"“‘%..;_-'_

2000

SEALING OF BOTTOM|. .

CASE_]

DRY PIT

WATER TABLE LESS THAM 2000 DELOW THE BOTIOM OFf
PLT (MAXIMUM GROUND WATER LEVEL REACHED ANY TiMC
DURING THE YEAR)

SAND OR 501L ENVELOPE ALLROUND THE PIT UPTO 2000
HEIGHT FROM MAXIMUM WATER~TABLE ANO BOTTOM TO RE
- SEALED

' / rZrAS
. ..../ L~ 500
" EXCAVATED EARTH
| _BACK FILLED~__|

Fa))

500—

SANDOR SOIL [+ . .
OF AVERAGE |+ -
SIZE 2 mine" 2L

SEALING OF BOTTOM |, .* ",
N ! e

oo ve 0| 2000

- “LESS THAN 2000

CASE.?

WET PIT

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

SAND ENVELOPE AELROUND THE PIT AND SCALING OF
poTTOM NEEODED

SAND OR S0IL OF
AVERAGE SIZE

_____,_..me — a B il

SEALING OF BOTTOM—7

CASE_4

NOTE — wWHEN ENVELOPE 15 PROVIDED, LINING OF PITS SHOULD NOT BE IN

HONEY COMB BRICK WORK BUT $HOULD CE IN

MASONRY WITH

VERTICAL JOINTS OPEN (WITHOUT MORTAR)IZTG I5mm WiDE
-ALL DIMENSIONS IN MM
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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 THISHCANNOT 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 Pi?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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SMALL BORE STEWERAGE ,
APPLICABILITY
¥ ADVERSE HYDROGEOLOGICAL SITUATION ( FLAT LAND, LOW
PERMEABILITY, SHALLOW ROCK ETC) FOR ON-SITE DISPOSAL
— BUCKET LATRINE
- CONVENTIONAL SEWERAGE
- SMALL BORE SEWERAGE
¥ BUCKET LATRINE SYSTEM REQUIRES HIGH DEGREE OF ORGANIZATIONAL
CAPABILITY. g
# CONVENTIONAL SEWERAGE IS VERY EXPENSIVE (US$ 650 - 4000
/FAMILY)

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

CONVENTIONAL SEWERAGE.

# FAVOURABLE WHERE WET SYSTEM EXISTS (LIKE P-F TOILET/SEFTIC

TANK)
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Schematic diagram of 2 small bore sewer system

Figure 1.



removable inspection covers

A

concrele cover slab
LI e

LA LY AW R " _‘{‘- ey RaER TR R Ne X
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o O LR e S A SO A EEoASY );-‘L"."\,J i BT A

75mm ¢ inlet

L/

50mm @ Qutlet

AP PR RIS Y o

\r_einforced concrete base slab

brick or
blockwork
walls -
(rendered
internally) -

Figure .. Typical solids interceptor tank. [The tank may be buried by 300 mm or more to

prevent unauthorized access by children or for garbage disposal.]
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A possible system of waste stabilisation ponds using several types of pond might look MM Hoque

fike this:

Treated
sewage

Direction
of flow

Key

(D Screens to remove large soligs
(2) Anaerobic pond

(@ Spare anaercbic pond

P ' ' (@) Facuttative pond

(3 Spare facultative pond

Incomin . .
coming (® Series of maturation ponds

sewage
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DEPOSITION |  COLLECTION 3 TRANSPORTATION TREATMENT | DISPOSAL : RE-USE
i -~ ! i. |
| T : ] i
1 1 | 1 ]
r | | ; A Biogas
1 ]
: L U
. 1 LB [
S[q:éattlng | Bucket - Cartage N I Composting | | [ Fertifization
24 ; | or digestion | | '1
| o Vault | _§Vacuum |~ \E | |
!
Pour / : truck ~ ]\\ ! ) Aquaculture
flusk- | ‘ N | |
. ol : : ' - |\ L ! " _ R
Ny Agua ! Small bore i_ Ponds ' A Irrigation
' 4 privy or 7| sewers | E I
| /] septic i i \ : i T
I/ [ tank | - 1
. ! ,H Discharge |! 1
1 ! I - 1. [ i
' ; ] // 1 i
t I | - | i i
' ‘ 1 — i | |
Cistern ! i Classical S N U
flush ! 1 |sewerage : : | :
N . 1 I 1 |
] t : |
— - J: | a]‘ Soakaways |!
1 [ E : ! |

Fig. 1. The elements of an excreta disposal system and the various ways in
which they can be combined.
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