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Introduction,

In codperation with the Negombo United Peoples Organi-
zation (NUPO), a team of dutch students came to Negom-
bo to accomplish during four months a study on Munnak-
kare,

The aim of this team, ISP- Negombo, is to assist as
much as possible the low-income groups on Munnakkare
in order to improve the situation of these people
within the limitations of a study-project., It is im=-
portant to keep in mind that another leading aim of an

ISP is the study purpose.

During the rich experience of working together with

the St, FTeter and St. Anthony societies in a communi-
ty development project, the ISP-legombo focussed the
~principal issues which have to be tackled for further
improvement of the living standards and the develop-
ment of the area,

Bearing in mind the strong tradition in Sri Lanka for
building ones own house and the custom of Shramadana

or the capacity inside the comriunity to help each ot-
her for searching solutions, plus taking into account
the high level of organization owned by the NUPO groups,
it was decided to give an answer to existing problems,
in the form of a booklet with technical solutions and
practical advices,

This manual, written in a simple way, accessible to any
kind of reader and conceptually easy to handle over,
surveys various technical aspects and considerations
that must be present when improving the revalue of lo-
cal, indigenous materials and traditional construction

crafts,

It was found that nearly every technical solution applied

to solve a problem or to -aveid a future nuisance, was






lacking the knowledge of the cause which originated the

problem, Also the technological insight in the solutions

and the economy and efficiency of a sound final result
were missing.

Analysing the causes and checking the effects, it was

discovered that attempts to solve problems were con-

fronted with:

- a lack ol knowledge concerning the use of materials
and the application of constructing techniques and
buildi:zg methods,

~ ignorance of the capacities, quali:ies and possibli-
ties of the materials and their uses, which results in
spoilinc, wasting and losing these, with the conse-
quence of negative, economic effects,

~ a wrong application of techniques which can imply
dangerous consecuences.

- a misuse of tools and building methods which origina-
tes waste of time and energy.

A survey on cause-effect was held on every issue and re=-

sulted on proposals based upor the criteria of low-cost,

available materials, tradi®“ional techniques and, to a

certain extent, autoconstruc<ion,

Discussions, intei:rchange of concepts, ideas and disci-

plinary knowledge among the members of the team took

an important place in *the process,

Taking into account the target group whcm these manuals

2re pointed to, it was considered the best to use simple,

attractive and illustrative drawings, accompanied by com-

plementary texts and explanations,

These manuals do not pretend to mateh self-help manuals,

but can be considered as a preliminary stage to initiate
the process to reach an aided self-help programme,

This contents advices, a more effective use of techniques
and materials and simple systems to be carried out, even
by non-~skilled laboures. It lacks however the intensive

exnlanations, the exhaustive detailing and elaborated






demonstraion of systems and methods indispensable to
build or construct any element; all these inherent pro-
perties to a self-help manual, )

The scope of these manuals was prefixed by the ISP-Negom-
bo in view of the limitation and constrains derived from

time and capacities,

For the NUPO as main involved organization the manuals
might be an instrument to support and strengthen the
organization, initiating a new activity in their pro-
gramme to activate the social consiousness and unity
among the perticipants, Even these me::2ls where meant
to reach all the NUPO members and the St, Peters and

St. Anthony communities in particular, then it was con-
ceived with an eye on the NUPO leaders and the skilled
laboures and craftsmen belonging to the organization,
They would train and monitor the laymen, spreading their

abiljties,

There are two versions of the-manual,one in Erzlish and
one in Sinhala, The first one will be distributed to NUPO
leaders and to the governmmental instancies and other or-
ganizations which have had an incidence in the work and
process of the ISP-Negombo in Sri L~nka,

The Sinhala edition is meant for the target group, as
already described above, as well as for the Sri Lankan
people who could be interested in reading or using it

as a guideline,
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1. Introduction,

This .1anual deals with the construction of individual
cr"tary provisions i a woter-logced area. The example§
and the projosnls are based on the sitration of lMunnallkare,
ome the less the application might be extend:@ to areas

with similar conditions in and around Negombo,

On Munnakitare many families d> not posses any sanitary

Tfacility. The public facilities are scare, while the

level of maintenance is insufficient according to the

people. S50 a majority of these people are uced to Jefe-

cate in the lagoon.

Furthermore a numter of houses is provided by private

latrines, but these are often mallunctioning.

As main causes bto this insatisfactory situation can be

considered:

- The physical condition of a water-logged soil, which re-

qhires some attention to build a w211l functioning

latrine, ‘

- The low-=income of a majority of the inhabitants. The
usual latrine option is.nof affortable to them,

Lack of space because of an increasing density of dwel-

lings is another potential problem, though that fact is

in the present situation overrule<d by the above mentioned

causes,

The discussed subjects and options to improvement are

restricted by the eye-mark of adaption to the existing

customs, materials, skills, financial means and physi-

cal circumstances,

The objective has been to increase insight in the design
and construction of the sub srface structure. This beczuse
some ctubborn misunderstandings has been noticed on this
subject., Finally design and impleméntation of a leach

pit in brickwork are described,






2, Bva'untion pro<cent latrincs,

As this manual is composcd with tle aim to adapt to

the pre-ent sanitairy situation, first of all the ex-
istin~ latrines vwill be considered on their suitebhili-
ty. The ev~luation will be focussed on the substructure
as no problems are noticed »nd will be expccted vith

the construction of the shelter,

Sunperstructare

Substructure

]

On Munnakkare the customary latrines are provided by
a water~-seal squating pan conr2cted to a so-called
septic--tank. As a matter of foct this "septic tenk"

is a lined pit +ith unserled bottom,

--ee-g.

-

TxXisting nift Sentictrn't Seema~sc nit

Pits are usual constructed out of brickvork or by
means ol pre-fabric-~ted concr=te rings, These 7Tits
however do not function satisfactorily, To trace +*he
ori~in of *this nalfun-tionins a light will be trown

o1 the actual function of these pits,
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T-ree main processcs can be distinguished:

~ Settling down:
All parts hecavier than water sink
to the bottom, In this way a
sludge is formed on the bhottom

of the »it,

- Decomposting:
The sludge sterts to tecay to water,gas and solid

o

material.

gas
f+resh
sludge water
, snlid
[EE—

This bioclosical p~ocess needs time,but finally
only a small —-art of the f—csh slud~e "ill remain

as solid materirl on thh~ bottom of the pnit,.

- ™Tnfiltration-
The onen bottom of the nit has —
to allow the water to flow away =

into the soil,







The “irst two processcs ;oint to a slovwly increesing
anount of sludge on the bottom of the pit. After some
years the pit will be full and onc has cithicy to cnoty
the nit or to bLuild a new pit. The moment that a Tull

pit occur depends on size and nunoer of users,

The last mentioned process point=z the causec of the mal-=
functioning of the cxistiner latriﬁcs.

Scveral times daily an cmoun'® of [flushing water cnters
the »nit, Th:> come amount has conscquenily to infTiltrate
into the soil, otherwisce the water level in the pit
will rise and {inally BDlock the flushing of the squat-
ting pan. This phenomenon hiapnens ve?'often because of

insufficient ianfiltration.






3., Infiltrotion,

In the former chapter the bottleneck of in adenuate
infiltratior ™as hecn traced. So a more detailed view
on the asnects wvhich influence the infiltration will

He usclull,

The pcrmecabilit;- of the soil,

Water flowrs easier throush -~ Layer of soil with high
permeability as throuch a layer "ith lov permeahi’ity.
“he permea™ility depends on the size of the soil-par-

ticles.

L

WA

e.c. lletal e.7., Sand and clay
- hirs particles —~ small particles
- easy flow = difficult flovw
- higch permcability - low permea*rility

»

Thourh the nermeability of the lNunnakl:a—-e soil is low,
it is still sufficient to allow the small arount of

water of a nour-flush latrine to flow away.

ITowever, in the prescnt "sentic tanks" the water has to
nass the sludge on the bottom., This is most unfortunate
hecause the permeability of this sludge will be extreme-

1ly low as these particles are small and sticl:t together,






Prevailing ground water level,

Dy digeoing a pit the ground water level will apnear

on a certain dewnth, This lcvel is not fixeccd but de-
pends on the qua.aiity of rainfall during the last days.
In <eneral the lcvel of the ground -rater will be lover
Auring the Ary scason and higk up to very hish durin

the wvet scason.

/Y
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— = e~ e -

Jet season

Ty scason

As the hisher water level inside the pit above the
gvound water level is the 1otive powver to infiltration,
this also cleers up that the present flushing provlems
occur cduring the wet season,

In circumztances like on lNunnakliare vwvith a hish level
of the ground water, latrine and pit will have to Dbe
raiscd about one or tivo feet to solve this problem,

It makes no sense to exaggarate
the elevation and two feet must

be considercd as maximum,







Clor~ins of the soil,

The ¢l "luent lecavin, the pit will be water carrying
small perticles. These particles cannot enter the soil
and will remain on the sur“cce. Aclually the soil func—

tions ©s a sieve,

St L

An horizontal surface (bottom) will clog quickly, while

this will take a long period on a vertical surface (wall).‘

To the construction of a pit this means:
-~ use vertical permeable walls instead of bo*“tom surfaces
for infiltration

- increase the available infiltration area as much as

possible,






N, Possible imnio--rments,

The c-—-istins sincle pit latrines of Munnalitete might in
Tirst instrnce he improved by an increascd capacity to
inTiltration. This c~n Me achieved by adn'tting a soaliage

nit or sorkeage tronch to the usal pit.

I
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To unnalilkare a =naltage pit is the most suitable exten-
sion. Trecnches require a conciderable amount of space

and are mnore erneisive because of the nceded metal.
Turth~ron th- life span of the sor~rkeare pit will "¢ longer

Hecause scttled slu’wc car he removed,
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5. Z“onstruction ol a lcach pit,

Materials.

Several kinds of meterials can be used to build the

sut-surface structure, The liind of matecrials choosen
have consequecnces to the design, the implementation

and the final costs,

Trickworl:

cheap
-~ casy to handle

- durahle

- flexible

- permeable with open Joints

Concrete rings and covers:
- high strength

- expensive

- vary heavy

~ cdurable

- non-peracable

e
' v )

1 Vire-mesh (2") wrapped with

il L s synthetic fabric:
J jj [, -~
-~ % :% — ,1 - no structural strenght
= s . - *ight and easy to handle
o -
= - corrosive
=7 - permeable






Shapec,

A circular form of the pit is more stable and more eco-

nomic as a rectangular shapc.

Py -—»l«—

e e

Tecause of the difference in stability only circular

In

pits can be constructed in 4,-" brick work. Rectangular

types should be made out of 9" bi;ick walls,

Structure.

I, the pit head with cover

l

11220 ol

: E%AOD DADI :

b pag O ooa ! , :

! SZ,QD D§Q"l II. permeable wall section
vy .' ]

) 'Vﬁg Sadi ! with filter

A S

L2 0 AW

ITI., Non-permecable section

and foundation







Aa I.

As the upper part of ithe pit will be raisced ahove ground-
level, the pithecad has to resist external forces and to
assure the stability of 1lhe upper part of the structure.
So, a firm construction is recquired. In casec this part

is made of 9" briclk-worlk it is possibhle to rcduce slowly
the inncr diam~ter. In this way the diamctecr of the cover
slab can be rcduced and by consecqunce the weight,.

Tigcecer slabs shiould be made out of several parts to re-

duce the wveiNht.

Ad IT.

The necessity of side-wvall infiltration has become clear.
lethetr in a single pit (1e*ch pit) solulion or in the
secpage pit in another confliguravion.

Tlie construction of the pcrmeable wall auud the filter
hes to guarantece well functionin-; during a lon; period,
Two conctriictions which match the requirements i'il1l e

descrihed.

- Open brichwork with metal layer.

To assure the pecrmeability
of the brickwork only tho
horizontal layers are alter-

nately mortared, while the

vecrtical Jjoints are left

opC,

Pehind the open “rick work a 6" lover of matal has to

divide tie water to the next 1" layer coarse sand.

~ Vire-mesh (2") wrapped vith synthetic fabric.

The construction of this type of »-~ieable wall is sim-
ple. Second haond harss of woven polyester (sugar bags)

can “e used %o wrap the circular wire mesh,

fravel is not necessar:-. However, a layer of cocrse sand
is advised., Although application for bigrmer pitc can be-
come more difficult this mi~ht e an oporopiate soltution

to sminll trmorary pits.,

N
\)
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Ad ITT., )

The Jower part of ""ie pit has to e in~talled ™y sinking
it downrards. Co .recte rings ar? very use’ul to this
part of the pit, though they arec expensive and dirfficult
to han'le, because of their weight,

Driclkvork can also be uscd, hut should »e masoncd on a

concrete foundationring to rain the strengcth ~nd stability

during sinking down of the linings,






¢, llaintcnance.

After some years of use the functioning of a latrine
with pits as described will “ecome less, Inspite of
all decomnosing processes which recduce the contents,
always solids will remain and finally fill the pit
with sludge. The users notice that

the flushing water runs more dif-

ficult and somecthing has_to be \
donc, To a permancnt pit this will @;»

mean the removal of the sludge.

Emptyins can best be executed clurings the wet season

by means of a vacuum truck of the municipality., The

high rate of pumping out the dirty water will intro-
duce a flow of groundwater into the pit which will

clean the filterconstruction,

N — ® ©

Towe-rer in many cases a dirty water bowser will not
be availahle or the pit is not accessible by a truck,
In this case the job has to be done by hand. During
this job continuously fresh ground water will flow in.
This cloes not matter, as the objective is to remove
the sludge, Because of this reason use of a bucket

and rope is less suitable.






The hest tool to fix this job is a small bucket Tixed

on a cticlt, The stick 2llows to push the bhucket in thr

slurlwe which has to be reroved,

Attention!

As noticed in chapter 2 gasses are produced by the e-
composting process within the pit. Normally these gas-
scs are absorbed in the _round or escape by small
amound in the open air, However, during cle-~ning the
contact of the ras with the omen air will cause an ex-—

plosive gas mixture,

e &

—

So, take care with cigarettes and open fire!
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7. Puil’ins a new latrine in s*tases.

It has already been noticed that a commlecte, »roper

wvorking, correctly hbuilt latrine will b~ a hicsch in- .

vestment to low-—-income fTamilies.

On Munnakkare a wide gap exists between those +ho hove

to use the lagoon during nisht time as latrine and thosc

vho can afford a private latrine. A sequence in building

stages and quality [from temporary scmi-permanent up to

permanent misht norrow this gap. FTurther advances orc:

- Support to a consistent relation hetireen the aveilahle
sanitairy facilitiecrs and quality of the adjacent housec,

-~ Investments can "e divrided over several Yyears.

- Lover initial investments mizht earlier result in the

final aim to provide all houscholds of their own latrine.

The least-cost lrtrine ontion is a AdAug pit covered with

a piece of wvood, while the shelter can be reduced to a

simple fence.

As first step this s->lution seems not attainable:

- The instable soil of !MMunnakkare needs lining of the pit
to prevent collaps. At leest a simple Dbrick lining is
hecessary.

~ The solution is not very attractive because of the
odours it spreads and the fliecs i%t =zttrachs. Trom
this noint cf view it might even be wcrse then the

present situation,
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A rclewvant improchmient can be reached - the applica-

tion of » =squatting pan —ith uvater seal, The type of

<::::::::>/ Q%E;

"iverclass scems most suitable., It is stronmer, lishter,
checaper and requires less flushing woter than the higger

ceramic type.

A
"

A
,ah
A

In this manual is cescribecd how to make such a slag.
However, pre-fchrication can be considered

- to imnrove the quality

- to reduce the cost

- to 2llow easier acces






Ty mecans of this squattin~ plate the buil-li—m nprocess

con be divided in three ~toses,

In first instence the slab |

‘ can cover a shallow pit lined

&%Z:;> with briclis, wvooarden —oles or
<57 wviremesh,

A temnora—r femce or shiclter

cnan be usecrd as superstructurec,

Lt 3 In a second str~e the »nit can
" v s~
/ s 7
s /2 he excanged by 2 permancent one
d 7
g g 1hich peneireotes cdeaper in the
aog ooooo, s
o0 0
/bog_ 363 ~round Trelow the ~rcu—-"reter
/180%: _Ooog:,/ ‘ . .
,ogi: Ego%g/ Tevel and is supplied of a
o 0
. - 000° . . .
’poer, —-}0 P filter consti~uction to incrcase
,,/ s the life -~pran.
s /7
7 /
. s
s L4 ’
AR I

In the final sts-c a permanent
superstructure can he build,

a new slab covers the pit, vhile

the squatting plate i- rcused

o3 part of the floor i~ the

permonent latrine,







| - ~m - ~ -~ -
Permor~ry shelle=s c-~n1 be constru~*ed ouil of corriu~r~tad

iron sheet-~,asbestos or 2~ rast appropriate moaterial

cadjan {palmtotch).

Tﬁesc shelters con be located on ton of the =»Hit. Tecouse
of the pit is raised tvo feet above the around level

the shelter hns to be situated on & mound of soil., ™~
~void washing out by rain water it is better to provide

in a si~ple protection by means of Tlat layed bLricks.

i

)4'/

l

Permanent structures of bricks or concrete have to be
locatcd detachel of the pit. Otherwise problems will

occur with "he foundation and the acces for cleaning,






8., *utocenstruction,

The construction of a lcarh pit is rather sim»nle, Most
wvorlk can he don~ by unslk:llced secople, Only the prescnce
of so ©21e familiar --i%™ masonry Ls most -~dvisiblec,

Tn this chapter is “escribed how to make the mentionerl

concrete slab with water-s~al pan,

-
— -

)

Althoug™ it is very well possible just to prepare this
slab, overhere am economic m~tiod is shown to cut the
reinforcement of slab and foundationring out of *he
same niece of wiremesh., "iremesh is used as reinforce
ment becausc of it is easy to handle by less skilled

ncople.

"urtheron the design and implementation of a family-
sized leach-pit are “describerd, This design fits tith

the dimensions of the descri™ed slab and concretering.
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T reparing the reinforcecrmcent.

A

A picce of n'xhi' wire mesh (2" wire c/c) is cut into

picces according the pattern as s ovn in the Cigurc.

o o
IﬁTILL Jr-
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This can neatly and quiclkily be done by bhinding up a
rope in the centre of the wire mesh where upon two
linots are made in this rope on the exact distances
of 1'7" and 1'"11" from the centre. !0y one cc=

round and scperate thhc ring by means of a vwire cutter.

1-..--...(}_)"-'

IF'inish finally the inner circular netting by folding
downwards the four small segments on the edge according
the dot-line of the Tigurc., Put the squatting pan upside
down on a flat surface and fold the netlins around the pan

in a vay that ‘thie cntire netting rem~ins 117 above the
Ead
L

suriacce,






Cacting the concrete slab.

- Cover - flat surface of at
lecast 4':2' with a plastic
shect, Lay down a square

of bricks with inside di-

mcnsions of 3'x 3'

<,
0
- Place the fiberglass sguatt-
ing pan upside down on the
sheet and put the circular
nctting around *the pan,
-~ Be surc that bricks and pan -
<o not move by sticliing them

witlh some clay. -

-- Remove the circular netting

- Mix the concrete(1 part cc-
ment,? parts sand,ll parts
metal 3/4" ), Mix first ce-
ment and sand to add after-

wards the metal.

-~ Dour the mould with a "

layer of concrcte,

- DPlace the four pieces of

netting in the corners,

Yeep 1" away from the edge.

-~ Pour the c»oncrete upto the

bricl: edge of 27, {:][j
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- Lay the circular netiing over the freslhi concrete and

push it gently an half inch under the surfacc,
- Yix mortar 1part cemcnt-2 parts sand
~ Finish the surface withh a thin layer of =~ortar.

~ Zecp during ten days the slab wet and covered by a

sheet to obtain a strong slab,

~ A finished slab can he immroved by adding footrests
and a (coloured ) cement novtar(1:2), Ny =lasterin-
we have tn talie care thal the surface slightly i

slants towards the centre.

Casting the concrete foundationring

- Put “he wiremesh ring on a flat surface covered with

a sheet of rlastic,

-~ Prepare a mould ¢’ bricks and clay around the ring.
Two coarses of briclis offer the right height of ",
Talte crsre that at least one inch :>pace remains bo-
tween the brick mould and the wiremesh,

~-

- Talte aiay the wiremesh ,

- Mix the concrcte(1:2 4 and pour the concrecte in

the mould up to a thiclness of 4",

= "ut the wiremesh ring on the fresh conzr:te and

push the mesh an half inch below the surface.

~ lleep the ring wet and covered during ten days.






Tui 1Ain prornc<s,

4

Prepare Torulotion vin~ o 7 =squattins nlate.

Nirs a hole vith the inner Adiamecter of 5 fecet just up
to the preveilin~s Srouniwater.

Place the foundation rin~ ~nd level it in horizon-

tel position,

Start circular masonry up to 3 fcect (16 coarscs). In

case Triclks of 3 inch leisch ar used, cxactly 1C Briclis

can c laid round,
Ileep the masonry wet during threc days to gain strengsth.,

Then the bLriclurorii is hardened the masoned ring can be
gunk downwards b7 ¢igging away the soil firom the inside,
Entering sroundwater ~hould resular ke dr-aun,

Lower the ring up to the upﬁer clge is nenr the ground

watexr.

llason the opcn bricl: work up to the orizina’ [ rTound-
level., Use only rortar on the alteraate horizontal
coarscs, i.eep Yetween all the vertical joints open

cpaces of 1/8",

ATove pground level thic 9" masonry starts, lecduce the

Fal

diancter of ever; next coarsc withh one inch. The wicst

upper coarse 125 to Le a 47 layer,

Plaster the outside ol the pit.cad with cement nlaster,
Put the layers of ma2tal (2") and sand behind t'ie open
briclzwerk, On:z mispht use temporary sheets to avoid

ixing of the filter matocrial.

I'i1l the surrounding of the pit up to two fcet by using

the excavated soil,






Costs of wterial uceded Tor counstruction of

cribed leac'—it,

- Concrete lab vwith waterscal pan
- Toundacion
- Tric'zivork for pitlining

Itcem Quantity Rate(Rs.,)

squatting pan

wire mesh 0.16 sgrs 750
metal 2" 0.16 cbs 800
metal 3/4M 0.03 cbs 1250
sand 1.00 cbs 180
bricks 800 0.U5
cement 2 cuts 120

total

it"e Jdes-

Lﬂount(ﬂs.)

150

120

128

4o

120

360

240

Rs., 1220
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