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for instructors at the village level) SKAT bookshop No. 8043

Guidelines for planning COMMUNITY PARTICIPATION in water supply and
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Shallow Wells, DHV (practical report encl. illustrations and
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Intakes from Small Streams for Drinking Water Supply- and Irriga-
tion-Schemes, SKAT Publication
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Pretreatment for Slow Sand Filters (IRCWD Ueberlandstrasse 133,
CH-8600 Dubendorf/Switzerland)
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Solar Disinfection of drinking water and oral rehydration solutions:
Guidelines for Household Application in Tropical Countries, Unicef
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Traditional Water Purification in Tropical Developing Countries by
S.A.A. Zahn, GTZ, Postfach 5180, D-6236 Eschborn 1, Germany

Kirchner: Polimeras naturales y su applicadion como ayudantes de
floculacion. Serie Documentos Tecnicos 2, Centro Panamericano de
Ingenieria Sanitaria y Ciences del Ambiente, Lima

Water Purification using small Artesian Filters by J.F. Mazariegos,
Analysis and Testroy Division Central American Research Institute
for Industry ICAITI, P.0. Box 1552, Guatemala

A manual on the hydraulic ram for pumping water by S. Watt, SKAT
bookshop No. 331y

Rain and Stormwater Harvesting in Rural Areas by United Nations En-
vironment Programme, SKAT bookshop No. 3101

La construction de citernes a G.R.E.T. pub]ication,vSKAT 3419
Ferrocement Water tanks by S.B. Watt, SKAT 3400

From Ferro to Bamboo (case study and technical manual), SKAT
Manual for Water Systems.and Pipé work by SATA, Nepal, SKAT 3404
Guidelines for Drinking-Water Quality by WHO, SKAT 3205

Rural Watersupply - Operation and Maintenance - Eight Questions to
Ask by WHO, CH-1211 Geneva 27, 1983 (15 p)

Hannan-Anderson, Carolyn. Development of water supplies in Singida
Region, Tanzania, Part Two: the realities for village women. Research
Report No. 63, Institute of Resource Assessment, University of Dar-
es-Salaam, Tanzania, 1984 (copies available from SKAT)

World Bank Technical Papers and TAG Technical Notes
The following papers are in particular recommended:
No. 1 Methods f. Gathering Socio-cultural data

No. 3 VIP-Double Pit Latrine: A Construction Manual
No. 6 VIP Latrine: Vent Pip

No. 8 VIP Latrine: Field Manual

No. 9 Handbook for District Sanitation Coord1nators
No. 10 Manual on Pour-Flush Latrines

No. 13 Designe of VIP Latrines

copies available from: The World Bank, 1818 H Street, NW, Washing-
ton DC 20433, USA
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Well Construction: An Example
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Sequences of construction

~ flevalling of foundlation apron  after dacklill af wall-sheft and overfill
tave well selhal (min. 3 rmonth)

= placing of prefabricafec! cOverslad fem no. 4

- p/:aé.ing of prefhdricated/ enfrarce unif iHem no. & into mor;‘ar beot
- placing of reinfdrcement

- placing of outside formwork &pron  and drainage

- é:on(:nel‘ing of apron and drainage ( make Sure correct gradionfs) '
— placing of Yormwork pillar |, drain-pipe PYC &% plus outlet unit
- concreting of pump  post

- surr'ouno’/rg work inei/. planting of fence and short grass

List of maferial

- cement 7 bags steelrools ¢ £ 36m (16 pounds )

. sand 06 m? steclrods 43" 9m (9 pounds)

metal 0.9 m drainpipe  PVC ¢ 4" length S7 cm
rudbel 0.§ n¥ , ouvtlet-unit for SRTS - pump

4 Llis" ._¢>F .rein forcerant

itom|  spape (em) | no| ¢ |ewking-eghl wh g
m 2]
1 :.Etl — - |2 | reo 3.20
* 80 I‘
2 ;i‘ ‘3 3 %" 1.30 3.90
3 S 2| %' | teo 2.80
re—; — .
¢ of T3 = 2 | %' | 150 3.00
+2a} L
95— P TR
5 o | > 22 "Vt 135 30.00
- Ty e04
Sarvodaya — RS NELL- PROGRAM | | PLAN . 100/5:

WEL.L/—/EAD '- | 10 ~ 11 -8/




ITEM NO. (1 ITEM NO. \2)
FULLY CONCRETE RING PERFORATED RING

SCALE 1:20 8

Tu20pc of $4°
seepage holes

— S
—4
e 4 e
I
©
Q
—y
Q
—-_«;—

A4~

!
\K?O pPC seepage holes ¢ ¢ I
WEIGHT : 350 KG use re-rod or wetl oilec! MOOCen pegs |

MIXTURE : 1 :2 : 4

LIST OF MATERIAL { RING 10 RING'S LIST OF RECINFORCEMENT {
cement | 50899 = 4pans| 8 bags nu. | ¢ |silength | ot lengih
sand 2cuf. = 6pansy 20 cuf t | & $* | 360ecm| /4.40m
moatal %' | 4cuF «lepane| 40O cu.f 21 8 | £ | S5om | &Om
reinforcement ¢ ¢' B8.8m | 188 m . total %" /1880m

POINTS OF IMPORTANCE:

= cast rings In a shadow place 4
" - mixe concrete on A mixing platForm uee onky clean sana &nd ess wNaker

- place moulde on even and clean surface (prefarable concrefe fioor)

~ oil #tose faces of e moukd which will come into contact with concrete | vegelabel-o!)

~ cenfer mside mould with rebdat-rings or wooden gpecers (»equa/ Nall-thiokness)

- poure concrete some 0 cm (¢ dees at a time and

compact by famping with re-rod and powunding the moulds with a ~woooken plece

-~ vash Me outsiale of he moulds and bolts immedielely affer concrefting

~ mark dalte of caskng on tOp OF ring

~ remove moulds only 24 hours affer caskng but leave #a rings in place for 3 days
~ protact nings from exposure by covering with wef grass, leaves or bags

~cure them I fmes A day For at least one week

- trangport He rings not before one meek of sething , raneport always in upright pPosikon
~ put gpecial atention fo the offloading (eg. use gtrong Hmbar to rolt them Fom fr.;,-/o,)

Sarvoclaya-RTS | DRINKING WATER WELL | oo voroon

| 26 - 2-1981 .



ITEM NO. 3

N/

FILTER ﬁi?/NG

350 KG

SCALE 1:20

T fAlter concrele

\— Fully concrete

WEIGHT :
MIXTURE - FU//Y concrete 1:2:4 (cement: sand: metsl &)
Filter concrele {4 [cement : metal £'-3°)
LIST OF MATERIAL ! RING 10 RINGS LIST OF REINFORCEMENT

cement % dsg < 4pans| 8 bags nu. | ¢ |silength| fotlengh
sancl Louf « 2pans| 7 cuf | 4 £% | 30cem| thOm
melal . tycuf. = 5 pans| /& cu.f 2 | & £ 80cm| 640m
metal & - ’f' bcouf = I pang| 4O cu.F. ‘olal o 2080m
reinkrcemont 20.80m 208 m T -

POINTS OF IMPORTANCE :

- compeaire Orawming No. f

~ Filter metal has fo be sieved (4% to ')
~ IF {} contains organic or clay pPartoV@s K wash tem ouf

- When casting Filter ring :

prefarably mefal Fom riverbed

«at Hrst poure Fuly concrete (1:2:4) 10 cm (4% cleep and compact

- gecond poure Filter concrete (1:4) 40cm ceep but onks 10Cm(u
afa time and compeact before pouring the next layer
- at last poure fully concreke (1:2:4) 10em (v deep and compact

Sarvodays RTS | DRINKING WATER WELL

!

T DRAW ™~ A= 100
( 27-2-81
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ITEM NO
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LIST OF MATERIAL
cement % bag
sand 2 X pans (10 lit]
metal . &  pans {15 1)

rods o% 7w
{12 pounds )

LIST OF REINFORCEMENT ¢ %'
item | shape {cm) na [length [totien
L]

@ Cme3 116 | 0.70 112

@ | 1 ﬂa 6] 095 | 152
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Sarvodaya Rural Technical Service

List of Material
for Drinking Water Well Construction

Concrete Ring (items No. 1,2 or 3)

cement 4/9 bag (8 bags for 10 rings)
sand 2 cu, feet

metal 4" 4 cu. feet

reinforcement $ 1" 18,8 m = 9 pounds

Prefabricated Slab (item No.4)

cement 1/5 bag (1 bag for 5 slabs)
sand i cu. feet (15 1it. or 4 pans)
‘metal %" cu, feet (22 1it. or 6 pans)

reinforcement ¢ %"’ 18 m = 9 pounds

Prefabricated Entrance (item No. 5)

cement 1/6 bag (1 bag for 6 entrances)

sand 2/5 cu. feet ?10 1lit. or 2% pans)
metal ¥* 4+ cu. feet (15 1lit. or 4 pans)
reinforcement £ %" 27 m = 13 pounds

Well - Head

cement 6 bags

sand 22 cu. feet (0.6 m3 or tractor load;
metal 4" 33 cu. feet §o .9 m3 or tractor load
rubbel 18 cu. feet 0.5 m3 or tractor load)
reinforcement # 1" 36 m = 18 pounds
reinforcement $ 3/8" 9 m = 10 pounds

drain pipe PVC ¢ 4" length 57 cm (2feet)

9/2/82 K.W.




STovm Ho.

BILS Drinking water Well progran

IDISINFECTION OF WELL BEFORE USE

Preventing contaminated wastes from entering the well water is a
more effeaotive strategy in the long term for rural areas than dis-
infecting the water before it is used. (Such preventive measures
are: location of well sites, e.g. off latherines etc., gealing of
well head and shaft to prevent any surface water etc. from entering,

safe extraction = handpump)-

Disinfection is however essential after the well has been constructed.
Open, handdug wells are particularly a risk for contamination during
construction by well diggers. Disinfection should not only consist of
disinfecting the well water but also the well-shaft and pump. Below

a simple and easy way of disinfection of the completed well incl.

handpump is describeq.

- Disinfectien of -well shaft:
Prepare a solution by dissolving ca. 10C gram (+pound) of tropical

. bleathing powder (25-35 %) in one bucket (10.1t.=2 gal.) of water
and scrub the entire well shft and the inside of well head with this

solution. °

~ Disinfection of well water, filter rings and package:

The amount needed to disinfecte the well water is 100 gr. of blea-
ching powder per 1 m3 of water (1 pound per 1000 gal.). The powder
is dissolved in water like above and then vured into the well. The
water in the well must be well agitated to ensure good mixing.
(e.g. ciroulate the water with engine pump). ,

The strongly chlorinated water is left in the well after disinfec-
ting the handpump for at least 12 hours. During this time the water
should not be used, so it will be adviseable to immobilize the

pump.

- Disinfection of handpump :

Operate the handpump til11 the chlorine odour appears at the spout,
then re-circulate the water back into the well for at least one

hour.

- After 12 hours the handpump is brought into operation apgain, and
the well water is pumped ‘o waste until the odour of chlorine dis-

appears. (Chlorine content below .7 - 1,0 mg/lt.)

Keep in mind that this one time disinfection will not keep the well
water sterilised for more than a few days. 5o take all necessary
measures to keep any contamination away from the well by sealing up
~the well head, keeping the surrounding clean, keeping the drainage
channel clear, keeping the animals off the apron by a fenes, preven-
ting people from washing at the well site and instructing them to
operate the handpump with care, attending promptly to any repairs
required. (Compaire duty list for village caretaker).

Kamo/y 18.3. 81 K,



Annex III

Standards of Well-Construction



Annex IV

Testing of Trinking Water Quality
“Simple method by attentative site observation" (without equipment)
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Annex IV: Extract of Ref [8]

4.1 Simple method by attentative site observation
(without equipment)

"This method requires a good deal of experience in assessing drin-

king water auality by the examinator. The criterias to be consi-
dered are as follows:

visual: color, turbidity (a clear glas-bottle
may bhe of help) - aood auality does nei-
ther present any colour, nor turbidity,
nor arowth of alquas etc.-
(Ref 1 p.106,111)

taste: no narticular taste should bhe traceable,
iron, chloride, brakish-water etc. can
) be detected (Ref 1 p.108,109)

odour : no odour should be traceable,
any development of gas means that deca-
tion is somehow taking place
(Ref 1 p.109)

surrounding: of the source: e.g. certain nlants
as well as specific insects and aquatic
animnals prefer clean and fresh water.

temperature of the water: reliable sources and groundwater show
a stable temperAature during a particular
day and only sliaght differences over

seasons. There temperature is normnally
slightly bhelow the averaade air tempera-
ture.

iron: method: a) Pour fresh samnle into cum or dlass

and obhserve over a neriod of time if a
red@ish yellow or brown denosit or pre-
civnitate develons. If so, iron is pre-
sent.

) Drip a few Adrons of sample onto white
raper and allow them to dry. Check the
edge of the watermark for brown stains.
If found, iron is present.

manganes: method: a) Pour fresh sample into cup and
ohserve over a period of time. If a
black or arey denosit or nrecipitate
formns, manganese nav be nresent.
b)) Driv A few drons of sanple onto white
naper and allow them to dry. Check the
edge of the watermark for black stains.
Tf found, manganese mav he present.



/

variations of the flow of the source: Reliable sources arise
- T from rainwater which has infiltered into
the ground and seeps through the water-
bearing stratum for a distance. This
means, that increase of the yield by re-
liable sources would be delayed after
heavy rains for days or at least some
hours depending on the nature of soil

and intake area. Occurance of turbidity
after rain indicates short circuit and
accordingly unreliability of the quali-

ty.

intake area: As more intact the ecology (vegetation) of the
intake area still is as more reliale the
"source is. Settlements, farming activi=-

) ties etc. are high potential for pollu-
tion. (Intake areas can be improved by
introduction of protection zones, which
includes afforestation, soilconserva=-
tion, but neither settlements nor inten-=
sive cultivation).

covering stratum: of sources and groundwater:
Impervious layers protect the groundwa=
ter. Water~tightness depends on the na-
ture of soil (preferable loamy soil,
rock etc.) and depth of this laver.

Traditional relation to this source by the community
This relation may indicate nreferences
or disregard. Reasons for any valua-
tion should be carefully traced and ana=-
lysed.

Health condition of the community who draws already water from
the marticular source. Such an evalua-
tion can only he interpreted with limi-
ted meaning, because many other causes
of disease transmission may exist (ex-
creta disposal, hygien etc.)

Tasting by the examinator himself
T This type of test has also its 1linmits.
since it depends also on the health con-

dition e.g. resistance of the person.

})1 This list is guite incomplete. That's why any useful hints on
practical experiences will be welcomed by the author.

Ref 1 = Field testing of water in developing
countries by L.G. Hutton
SKAT No. 3505
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“Designing Roof Catchments"
(of Water for the World)



Water for the World

Designing Roof Catchments
Technical Note No. RWS. 1.D.4

C

Roof catchments collect rainfall

from a roof and channel it through a
‘gutter into storage for use by 1individ-
ual households. The amount of water
avalilable for use depends on three
factors: the amount of annual rain--
fall, the size of the catchment area
and the capacity of the storage tank.
This technical note discusses how to
design a roof catchment to take advan-
+ tage of the maximum amount of rainfall
~available.

Useful Definition

FOUL FLUSH -~ The first run-off from a
roof after a rainfall.

The design process should result in
the following two items which should be
given to the person in charge of
construction:

1., A list of all labor, materials
and tools needed as shown in Table 1.
This will help make sure that adequate
quantities of materlals are available
so construction delays can be pre-
vented.

2. A plan of the roof catchment
system with all dimenslons as shown in
Figure 1. ‘

Annual Rainfall

Find the annual rainfall rates for
the region. This information should be
available from the national geographi-
cal institute, the Ministry of
Agriculture, a meterologlical institute
. or university, or an alrport. The
amount of annual rainfall 1is measured
in millimeters per year.

f Table 1. Sample Materials List \
[tem Description Quantity | Estimated CusL1
Labor Foreman

Laborers

Supplies { Corrugated shect metal,
plastic or tiles
(for roofing)

Metal gutters, wood or
bamboo (for gutters)

Wire, rope or local
fiver (to secure
gutters to roof)

Tur or caulk (to seal
gutter connectlion
to downplpe)

Nails

Wire screen

Tools Hammer

Machete {(to split
bamboo)

Wire cutlers

Saw

Chisel j

Cistern

Roof washer Catchmant Ares  48m
Qvertlow Guners
ppe Length of iong quiters  8m each
Length of cross gufter 6m
Length of d0wnspout 0 5m
Crstem - 67Sm?* (679 itarst
12mx 0.75m 1 O 75m

KFlgure 1. Root Catchment

Catchment Areas

The roof of the house is the catch-
ment area for the rainfall. To collect
rainfall, the roof must be constructed
of appropriate material, have suf-
ficlent surface area, and have adequate
slope for water to run-off.



‘= 48m2).
'so that the water will flow into the

‘available to a family.

Corrugated galvanized steel or alu-
ninum sheet metal, corrugated plastic
>r baked tile make the best catchment
surfaces. Sheet metal 1s especlally
attractive because it is light-welight
and requires little maintenance. Tiles
also make excellent surfaces and are
usually cheaper than sheet metal
“ecause they can be produced locally.
The disadvantage of tile 1s the weight.
A much stronger roof structure 1s
needed to support tile. Tile roofs may
even start to sag or leak after a time
if structures are not strong enough.

To determine the amount of rainfall
avallable for use as a water suppliy, it
is necessary to know the area of the
roof. Filgure 2 shows how to. determine
the roof area avallable for water
collection.

The effective roof area for
collecting water is not the roof area
itself but the ground area covered by
the roof. 1In Figure 1, the effective
water collecting area is 48m2 (8m x 6m
The roof must slope as shown

gutter system installed to move the
water to storage.

Using this information and the
annual rainfall, it is easy to deter-
mine how much water will be available
for use. Worksheet A shows how to make

‘this calculation.

In the worksheet example, an average
of 85 liters of water per day would be
For a family of
six, each person would be able to use
14 liters per day. This 1is an average
amount. During some months, more than
2560 1liters will be available, while
during the dry months, no rain may fall
at all. A cistern will be needed to
ensure adequate storage during the dry
months.

-

Worksheet A. Volume of Water Available
from a Roof Catchment

Calculate the amount of water avall-
able from the catchment by following
these steps and referring to Table
1. Figures used are the catchment
size in Figure 2 and assumed rain-
fall of 800mm per year.

1. Multiply annual rainfall by the
catchment area. '

48m? x 800mm = 38400 liters/year.

2. Multiply this total by 80 per-
cent. Not all water will be avail-
able because of losses due to evap-
oration and run-off that does not
flow into the gutters. To be safe,
figure a 20 percent loss for a rain
catchment.

38400 liters x .80 = 30720 liters/
year,

3. Divide the total by 12
erage monthly rainfall.

Lo get av-

30720 liters/year = 2560 :iters/month.
12 months/year -

4, Divide again by 30 to determine
liters per day.

2560 liters/month - 85 licers/day.
30.days/month -

Figure 2. Roof Catchment Area

N

Gutters

Gutters must be installed on both
sloping sides of the roof to collect
all the run-off and channel 1t into the
cistern. The gutters must be as long
as the edge of the roof. Filgure 1
shows a typical gutter design. There
must also be a downpipe on a third side
of the house so that water from both
catchment surfaces is channeled to a
single cistern. The design of gutters
is gquite simple and local materials can
be used for them.

Metal gutters are the most durable
and require the least malntenance, but
are the most expensive. Gutters can
be made of wood or bamboo. These




materlals are often available and inex-
pensive but will usually not last as
long as metal because they will rot.
Wood and bamboo gutters can be
installed to overlap and can be tied
together with wire, rope, or local
fiber to avold leakage. If wood 1is
used, it should be hollowed out to form
a channel. If bamboo 1s used, 1t must
be split and the inside joint par-
titlions removed. All gutters must have
a small but uniform slope to prevent
the formation of pools of water in the
gutters., Still water can be a breeding
place for mosquitoes.

A downpipe must be installed. The
downplipe channels the water from the
gutter into a cistern for storage. The
Joint where the downplpe and gutter
connect must be sealed. If metal
gutters are used, a connection can be
-sealed with a caulking compound. If
bamboo 1s used, tar will prove the best
material for sealing the connectlon.

During periods of no rain, dust,
"dead leaves, and bird dropplings will
accumulate on the roof. These mater-
ials are washed off with the first
rain and will enter the clstern and
contaminate the water if some basic
steps are not taken,

To prevent leaves and other debris
from entering the downplipe, 4 coarse
mesh screen should be placed in the
gutter over the downpipe. The mesh
will catch the large debris but let the
water through. The screen must be
cleaned periodically to prevent
clogging.

A downpipe that can be moved
manually away from the cistern can be
installed to divert the first flow of
water from the roof. An example
appears In Figure 3. When the pipe
is moved away from the cistern, water
simply runs to waste. For this method
to be effective, someone must be at the
house to move the pipe. ’

Several other techniques are
available for diverting the first roof
.run-off from the storage tank. In
Figure U4, water from the gutters runs
through the downpipe and into a small
box built on top of the cistern. The
first run-off 1s caught by this box.

\
B R R

ST g e =,
Brick or tle” .
drain

%)

redirected for foul
flush or overflow

\Flgure 3. Flexible Downpipe J

/

Downpipe™ |
Removable cover
* Screened

intake

Ciftem

I __—}— Overflow pipe

1

Figure 4. Foul Flush Box )

When the box fills, water runs over the
top of it into a channel that leads it
to storage. A drain then empties the
box of the dirty water. This small
foul flush or first wash collection box
can be made from concrete or from
metal. It 1s most useful when per-
manent concrete cisterns are designed,
because of the extra cost.



A small charcoal-sand filter box can
also be installed as in Figure 5. As
the rain water passes through the
filter, sediment and debris are removed
and clear water flows to storage. The
advantage of this design and the box
for the foul flush is that no one has
to be present to divert the water f{low
from the roof.

Figure 6 offers another example of
a useful and easily installed device
for diversion of the foul flush, The
downspout has two outlets. One runs to
storage the other to waste. A lever on
the outside 1s used to make water flow
into one of the two channels. After
the first wash flows to waste, the
lever must be switched so that water
runs into the cistern.

No matter which method 1is used to
divert the first wash, the quality of
water collected in the clistern must be
. checked. Water from roof catchments
may need treatment before it can be
consumed,

Cisterns

A cistern 1s an important part of a
rainfall catchment system. There must
be some type of cistern to collect and
store rainwater. Several designs can
be considered. The choice will depend
on the amount of water needed, the
amount of water available, rainfall
distribution, cost, and availabllity of
space. Baslc design considerations and
plans for household cisterns are shown
in "Designing a Household Cistern,"
RWS.5.D.1, which should be used with
this technical note to design an
effective catchment system,

Downpipe
Coarse screen
Fine screen removable
~
el
[ o
Gravel
Sand
Charcoal
Cistern Pea gravel
A T . - -
_ Fine cover o¢
| A Overflow plastic screen }

/

-

Metal downpipe
connections

To drainage

Oownpipe \

Moveable deflecior
inside seals cither
outlet

External iever

of flow. moves
deftector

To cistern

qure 6. Roof Washer Device in Downpipe

indicates direction

J
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Water for the World

Constructing, Operating and Maintaining

Roof Catchments
Technical Note No. RWS. 1.C.4

C

The construction of a roof catchment
in an individual home 1s not difficult
and generally no special skilled labor
is required. With the necessary tools
and materials, a catchment system can
be installed by a family at a modest
cost. This technical note outlines the
steps for installing roof catchments.
Read the entire technical note before
beginning the construction of the
system, .

@eful Definitions ' \

| CAULKING COMPOUND - A filler that
seals cracks and seams and makes them
Twatertight.

CISTERN - A storage tank for water,

FOUL FLUSH - The first run-off from a

K:iof after a rainfall. A//

Before construction begins, the pro-
Ject designer should give you two
items:

1. A list of all labor, materials
and tools needed for construction sim-
ilar to the sample 1list in Table 1.

2. A plan of the roof catchment
system with all measurements as shown
. in Figure 1,

Obtain all materials needed for
construction so delays can be pre-
vented.

Construction of the cistern should
begin at the same time as construction
of the catchment system. For infor-
mation about constructing clsterns, see
"Constructing a Household Cistern,"
RWS.5.C.1.

.

F Table 1. Sample Materials List \

Item Desceription Quantity | Estimated Cost
O —_— ——
Lavor Foreman
Lahorers - -
Supplies | Jorrugated sheet metal,

plastic or tlles
(for roofing)
Melal gutters, wood or

bamboo (for gutiers)

dire, rope or local - T
floer (to secure
gutters o roof

Tar or cauic {to scal - -
gutter coanectiion
1O dawhpipe)

Safls
dire scree:

Tools Hammer

Machete {(+o splir
Dambioo)

Wire cutter,

Saw H
Chisel J "__ :_' j

Cistern

| Root washer Gore o
" Overlow
ppe
@ure 1. Rootf Catchment
Installation

The 1installation process conslists of
three steps: construction of roof
catchment structure, installation of
gutters and connection of the downpipe
to the cistern, and construction of a
means to dispose of the foul flush,.



Catchment Installation. For pre-
existing houses, check the roof struc-
ture for strength, If the structure
appears weak, 1t should be changed or
reinforced. In new houses, or where an
exlsting roof cannot be used, a com-
pletely new structure must be
installed. The material used for
roofing will determine the sizes and
spacing of the rafters and cross-
supports. Table 2 shows the dimen-
slons of various types of roofing
materials.

Table 2. Roofing Material Sizes I
Materials wWidth Length
Galvanized 0.6m 2.5~
steel roof- 3.75m
ing
Aluminum 0.9m 2.5-
sheeting or 1.2m 6.5m
Fiberglass 0.65m 2.5-
sheeting 3.75m
Tile 0.2m 0.4m

| Extra supports

|

. f ort Sys

a. Roof Support System Curved tile for
ridgeline

Curved ule for ridgetine

\ =
b. Arrangement of Flat NI
c. Arrangement of
Curved Tile

Place the roofing material on the
structure starting from the bottom and
working up. Tiles and sheets should
.overlap to prevent leaking. For tile
roofs, cross-pieces should be placed
close together so that all tiles have
a firm base to rest on. For sheet
metal or fiber glass roofs, use
roofing nalills to secure the sheets to
the cross-pieces. If any leaking
occurs through nail holes, seal them
with a small amount of tar. See
Figures 2 and 3 for examples ol the
installation of roofing materials.

Gutter Installation. Gutters must
be installed to collect water from the
roof surface. They can-be made of
metal, plastic, wood or bamboo,

kﬁgure 2. Tile Roofing for Catchment

4 )

Sheets overlap

Nail holes
tarred to prevent ..
leaking N

Rooting extends SOmim
beyond eaves

Qigure 3. Metal Sheeting for Root Catchment )

Metal or plastic gutters must be
bought, while wood or bamboo gutters
can be made lccally. If wood is used,
it must be nailed into a trough and
sealed with tar or a deep channel nust
be cut into the plece of wood to be
used as a gutter. This channel must be
deep enough to hold the collected water




nd prevent 1t from spilling out onto
he ground, Bamboo gutters are made by
plitting long lengths of bamboo down
he middle and removing the inside

oint partitions. The cut halves form
ery good collecting troughs, as shown
n Figure 4. Follow these steps as you
nstall the gutters.

1. Tie pieces of wire to the roof
‘tructure to support the gutters. The
ires should be located 50cm apart to
arovide adequate support. Extra sup-
>ort should be given to wooden gutters
yecause of their weight. Wrap the wire
sround the gutters to hold them in
rlace.

2. Join the gutter sections
.ogether. Use specially made Joints
or metal and plastic gutters. There
~re several techniques for joining bam-
00 gutters. One simple method 1s to
»lace a piece of rubber at the Jjoint to
10ld the two pieces together. The
~ubber fits underneath the gutters and
1s secured to them with wire. Tar or
zaulking can then be used to seal the
connection and make it watertight.
Figure 5 1llustrates thls technique.

Be sure that the two pieces of bamboo
fit together closely before sealling the
Joint. .

3. Begin installing the gutters on
the side of the house opposite the
cistern and install the downpipe on
the third side. The gutter should
slope enough so that all water flows
“rom the roof to the downplipe. The
required slope is 0.8-0.10m per meter
of gutter. Another method of 1installa-
tion 1is to place the cistern on a side
of the house where the roof peaks.
Place gutters on both sides of the
house sloping toward the cistern.
Adater runs from both gutters 1into a
single downplpe. Gutter slope is very
important since without enough slope,
water will stand in the gutters. 1If
the time between rains 1s more than
eight to ten days, mosquitoes will
Sreed in the standing water.

4. Install a downpipe from the
‘zutter to the cistern. Connect the
“Jownpipe directly to the gutter. The
downpipe can elther be placed at the
end of the gutter or a hole can be made
in the gutter where the downpipe 1is
connected. Seal the Joint where the °
bownpipe meets the gutter with tar or
caulkling compound.

- N

Seam tarred

Rubber or
canvas

b. Joining Two Pieces

a. Bamboo Split Lengthwise
of Bamboo

KFigure‘ 4. Making Gutters from Bamboo

_J
1 A

Hole n gutter. screened Gutter 110

accommodate

Rubber tube
inserted

nto down-
pipe

Flexible
joint for

downps
pe Second piece

of rubber wrapped on
outside of
downpipe

Qigure 5. Joining Gutters and Downpipes /

5. Place a small mesh wire screen
over the opening of the downpipe so
that leaves or other debris which could
contaminate the water do not enter the
clstern. The mesh should be large
enough so that leaves and debris are
caught but .water continues to flow
through.

Foul Flush Disposal. There are two
ways to remove the foul flush or first
wash from a roof. They are simple
diversion and construction of a foul
flush system.




Rubber joint
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Figure 7. Collection Box for Foul Flush
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For simple diversion, install a rope .
to the end of the downpipe. When the
rain begins, the downplpe can be moved
away from the clstern to let the dirty
water flow to the ground. This method
is useful when large Jars are used for
water storage. Someone must remember
to move the spout at each rainfall.
See Figure 6,

If the cistern and downpipe are
connected, a small collection box can
be built to collect the first run-off.
See Figures 7 and 8 for details. The
box can be as small as 250mm x 250mm x
250mm and should be made from imper-
meable material. Clean containers such
as 20-liter cans can be used for
receiving the first run-off from the
roof. A filter system 1s made using a
large can or filter box. Place a
filter between the downpipe and the
cistern. Line the filter bottom with
pea gravel up to about 30mm, then place
an equally thick layer of charcoal and

on top of that a layer of sand
0.2-0.5mm in diameter. The sand layer
should be between 30-50mm thick. On
top of the sand place another layer of
gravel as shown in Figure 9. Connect
the downpipe to the box and connect an
outlet pipe to the box and the cistern
as shown. Place a screen at the very
top of the box so that no large debris
can enter. A tap or plug should be
installed to empty out the dirty water
after each rainfall. When the box
fills, the cleaner water flows to the
cistern.

/ Downpipe \

Coarse screen,

j removable
Fine screen
o—
C e
Gravel
Sand
Cistern Charcoal
\ Pea Gravel —
e -
o Fine cover or
€ Overflow plastic screen

—— gl I -
—_—— —— ——— N

—

qure 9. Fliter System j




Maintenance

Adequate maintenance of the catch-
nent assures that the maximum amount of
rainwater 1is collected and that the
dater i1s of good quality. Keep the
catchment well maintained by doing the
following:

1. Keep the roof in good condition,
Repair any holes in the roofing
naterial and change any broken tlles
to prevent leaking. Seal any nall
holes that are leaking.

2. Clean the roof between ralns.
Much debris and fecal matter from birds
can be removed by sweeplng off the
roof often enough to keep 1t looking
clean,

3. Keep the gutters in good con-
dition. Be sure they are firmly tied
to the roof and that they are well
Joined to prevent spilling. Repair ai
holes. 1If bamboo or wood 1s used for
gutters, check them once a year for
rotting. If there is any sign of rot,
replace them.

4, Remove leaves and other debris
from the gutters to avoid clogging.
Check the screen on the downplpe to be

W

Qigure 10. Cleaning Gutter and Screen J

sure it is not clogged. If a gutter
clogs, water may spill over 1its sides
and be wasted. Watch for leaks and
overflow during a rain. See Figure 10.

If a collection box for foul
is used, clean it out after each
rain to remove any sediment or

5.
flush
heavy
scum.

6. If a filter is used, clean the
filter every several months. Wash and
change the sand in the filter at least
every six months,.
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A field report from Nepal about Ferro- and Bamboo-Cement Watertanks
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CHAFTER 4 Ferrocement
In 1979 the first ferrocement water tant has been
canstructed 1in the Western develdpment region. In the following
vears, slowly and very carefully, this new type of tank

construction was tried out.Carefully, because nobody was willing
to take the risk of a leaking tank.

At this time nobody had any real experience and it had to be
tried with the manual nearby. Initially the technicians and the
villagers were very sceptical towards the new type of water tank.
The WSST were used to build the solid and long lasting type of
masonry water storage tank of which the designs had been worked
out in Cameroon. ' .

For many reasons, this impressive looking solid water tank
is 1in reality not so straoang and carries a great risk of leaking
very soon.An other important factor is , that a 38m3 masonry
storage water tank is consuming a huge amount of material in
stones, sand and cement.

In order to cover the tank, an arch is constructed.To build
this arch a special frame has to be transported to the village
and after 1ts use transported back or to the next drinking water
project. This transpart for the archframe as well as for the
cement, was paid from HMG.This transport was on the one hand a
fairly expensive affair for HMG and on the other also a
management headache in the sense that the archframes often seemed
to be there where they were not supposed to be.All the above
mentioned reasons made 1t imperative to 1look for an other
solution for tankconstruction.

The GATA engineers in Fokhara through their trials had
gained the confidence that ferrocement woul1td be a viable
‘option.In addition the fact that a ferrocement reservoir as
compared to a stone masonry -built storage tank is a cheap as well
as a solid construction method,that it requires less material on
the part of both the government and the villagers,that it can be
completed within three weeks and that it does not require a
“i1mported"” shuttering were reasons enough to push the changover
to ferrocement water tank construction i1n the programme.

‘The first designs have been redesigned in 1983 and a new
standardisation has been made.At the same time the first batch of
technicians received a practical training in ferrocement
construction in Sirsekot/Syang)a.

In the construction season 1983-84 all new storage tank were
constructed in ferrocement.A few old type, masonry storage water
tanks were still under constructiaon in that construction season.
This construction seasan, 1984-835 storage tanks are being built
exclusively in ferrocement.The quality is very good.And the WSST
are convinced about the quality and possibilities of this
constructionmethod. .
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Still the wvillagers have their doubts about the new

technique.

? The only S cm thick wall is too thiny, it will
break when it is ¥illed with water?

? The haircracks in the cement roof is proof for
the villagers that this construction method is
not as solid as the masanry type of water tank?

? Bad peaple can damage. the water reservoir too
easy?

? If the tanmk needs maintenance, the village
maintenance worker does not knaw how to maintain
ar to repair it properly?

These doubts about the ferrocement water tank are
understandable,because the average villager believes only in a
proven and very strong (say thick) construction.

The doubts of the villagers are in themselves important but
can be avercome through goad communication and good
constructionwork by our technician'For our overseers and
engineers a few questions posed themselves when we started with

ferrocement.

— What i1influence does underground or averground
h construction have on the life of the ferro

cement tank 7

- What damages can occur when acidic earth is
touching the cement wall, and how can this be
avoided™? .

- What sand quality is necessary to build a good

and long lasting water tank?

- What is the minimum reinforcement when: taking
inta consideration the relatively poor quality
of steel bars, plain wire and chicken wire?

- How to make the shuttering for the wall and the
. roof construction so that the material can be

used for all sizes of ferrocement tanks?

- How to keep the water‘cbol in the storage tank 7
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These are only a few questions which we faced when we
designed the standardisation for the new terrocement
tanks.Designs from other regions of Nepal gave us same good and
useful suggestions for our revisea standardisation designs.

On the other hand, while designing the new standardisation [ also
realised " that there are some few, but nevertheless important
disadvantages like:

~— The reinforcement material is not vyet manu-
factured in Nepal and therefore saometimes also
not available in the local market.

- In the case of any damages, the village
maintenance worker is dependent on the help of
our office.We have to train these village

maintenance workers also in this subject to
make sure that the VMW can do maintenance by
himself in future.

— The normal cement work, the Nepali skilled
labourers are used to making is not good enough
for a ferrocement tank.The WSST therefare has to
bring skilled labour from Fokhara to the vil-

1l age.

- Al though the WSST knows how to build a ferro-

. cement tank he needs supervision.A few of the
supervisaors unfortunately still do not really
know how to build a ferracement tank.Especially
the lack of hands—on experience on the part of
the averseers is an impediment for good super-
vision.

~ For  ferrocement fresh cement should be used,ar
at least the best cement that is available.

- Exact wor t: 1s essentral for the' ferrocement_
tank. '

- The sand quality must be very good and for
that the villagers have to collect the sand
sometimes from very far away.

These are some of the disadvantages of the new ferrocement
tank.0Or rather not so much disadvantages but rather factors that
influence not so critically other methads of construction.

But the advantages are far more, so that the introduction of

© the ferrocement tank is more then justified. '

A T
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- The construction of the tank takes only three
weeks which 1s very short compared with a
masonry tank.

- It is a very cheap type of reservoir,because a
lot less cement 1s necessary and therefore the
porterage charge is also less.

- The contribution of the villagers is far less
then for a masonry tank.

- Arch-frames are not any more necessary for the
roof construction.

- The 32mm HDF pipe used for the shuttering of the
tank can be used afterwards for the water
distribution network of the project.

These are the advantages of the ferrocement tank. Certainly
the cost(refer to tableland the transport of the material have
" been decisive in introducing the ferrocement tank construction in
the Western development region.

COST OF VARIOUS TYFES OF TANES

cost in Nc. bghﬁoo“ ferco fégrg' Szone sE6ne fe?rg

CWSS-Progr. 4300 13500 19000 23000 40700 24800
Village 1200 1300 2100 SS00 10500 200
Total S700 14800 21100 ?BS@@ 51200 28000

From the table it can be seen that the construction cast of
the ferrocement tank is considerably lower than the stone masonry
type.Faor example the cost at the roadhead of the 10 aZ tank 1is
197 less than the ¢ mZ(compensated for volumes/cost ratiol!,and the
20 I even IG% less than the 22 mI.The differences between the
community contributions for the various tanks are even greater.

The cost of a bamboocement tank are estimated at Nc.S700 14
all the cost have to be borne by the agency.In case the villagers
are putting in their own labour and locally available materials
the bamboo tank can already be made for roughly Nc.Z000.

In fact, about 98%Z of our programme is located at hilly
regions which means that more or less al the required project
material has to be carried by people to the project side. Only
10% of our drinking water projects can be reached by road.The
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rest of  the projects are as tar away as 1| to 5 days walk.Hence
ferrocement construction makes a big difference in transport cost
for our programme. In addition it also means a reduction in Dukha
for the villagers who have to collect less sand and stones from
often far away. ) :

In tﬁe last two construction seasons—1983/84:;1984/85—-a total
of 15 ferrocement tanks have been constructed. An achievement
much liked by Nepali villagers with their penchant for tanks.

But not only water tanks can be buillt with this new
technology,also ferrocement squatting slabs and water break
pressure tanks are being constructed successfully in
Nepal.Ferrocement allows a very flexible kind of work.In the long
run I believe that the ferrocement construction will be an
integrated part of developing work in Nepal, because it saves
material and money for the government, as well as strenuous work
for the villagers.

CHAFTER S BAMBOQ REINFORCED WATER TANKS

This type of new technology was introduced in 1982. In order
to find again a cheaper method to build , or even to repair
ferrocement tank leaks, we started research work on bamboocement.

The first experiment was made with two ready—made baskets.
We plastered the inner and outer side with mortar. The containers
ware filled with water to test its water tightness.They have been
filled for the last two years and still are not leaking.One of
them was partially destroyed,to see how the bambao looks but no
deterioration was found.

The second experiment took place during the village
maintenance warker course in 1983 in Sirsekat, Syangja District.
A S001t. container was built and since two years no leaks have
been seen. In Sirsekot we made the first experiences on how to
construct a pukka bamboo cement tank.

The success encouraged us to conduct a special training with
a few WSST. In 1984, during this training a total 5 . bamboao
reinforced water tanks were built. The capacity was ranking
between 1800 1t and 4500 lt. Different type of bamboo were used
for the reinforcement 1n order ta find out the best and most
appropriate bamboo type.The bamboo type is an important factor
for the life-span of the tank.Together with the WSST 1 gained
qguite a lot of experience and I feel it is worthwhile to train
all our WSST in this new type of work. ) '

Many of our WSST are requested in the village were they are
building a water project, to help the villagers to build private
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wété:-tanks or even water tanks were the district has given the
necessary material like pipe and cement.Mostly the villagers do
not have the money to buy expensive steel-bars, chicken-wire and
plain~wire to make a ferraocement tank. A bamboo reinforced tank
is much cheaper for them , becguse bamboo is available every-
where.

It has come into praxis that were we have build a school
latrine that instead of a exgensive water drum, a bamboo water
container 1is being built. These small containers are easy to
build and very cheap.A farmer, 1living near by a school latrine
were we also have built a bamboo cement container sy adapted the
new idea and has built his own bamboo reinforced water container
of 200 1t. .

If wvillagers start copying such technologies it shows me
that we are on the right track.Still some tricks how to make a
bamboo reinforced water tank or container must be known.

The main problems with bamboao reinforced containers are
associated with the proper bonding between the mortar and the
bamboo net.Also when building a bigger sized tank the joints of
the bottom and roof with the wall requires attention. One should
nat be too much fixed using only local materials. It is better to
put a few meter chickenwire in the joint between the bottom and
the wall.Smaller size containers do nat require this "ta be on
zafe side" measure.

What effect does 1t have when one -makes the bamboo
reinforced tank underground?l do not know what will happen when
the tank is in contact with mud, without protection. But I assume
that it will affect the shrinkage of the bamboo.The bamboo is
always wet and the damage could be that the bamboo will too soon
decay.Ilf the tank 1is built overground,this may nat happen so
soon. That the bamboo once will rot I think 15
unavoidable. Therefare the lifetime of a bamboo tank will be not
more than say 8 to 10 years, which 1s quite acceptable relative

to the cost of construction, which is about 3I008.- NC or 180. -
JS¥ for a 4500 1t. tank.

During the bamboo cement tank construction, we were trying
to use the local knowledge on bamboo as much as passible.tocal
people told me, to cut the bamboo used for that kind of special

activities aonly by full moon and at midnight.iocal people know a
1ot about the best use af bamboo, and they are familiar with 1ts
weaving technique.lIt therefore should nut be too difficult for
them to learn to build bamboo reinforced water tanks for their

own use.
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Bamboo cement activities

:
- 1982 The first two bamboo cement containers were made
on the compound of RD Pokhara.

- 19832 During the village maintenance worker course at
Sirsetot the first bamboo cement tank was
constructed,S001t.

One of our WSST built a 25001¢t. tank during a
training for new peace corps staff.

For a school latrine at Phul —-Bhari ,Pokhara two
water drums were constructed,Z:x3001t.

For two private latrines at Fokhara two small
containers were made of each 358 1t.

One latrine superstructure,similar to the type
built in Zimbabwe,was made at RD Pokhara.

- 1984 The first bamboo reinforced water tank training
wWas conducted with 18  WSST.During  this
trairming ,the following tanks were constructed:

One 450@ 1t tank at Nadipur Pokhara.

One 4500 1t tank at Arwa CWSS.

One 4500 1t tank at Naya—Bazar primary schoal.
One 1000 1t tank at Naya—Bazar primary school
One 1@@@ lt tank at RD Fokhara. : ' :

Not during the training'was built:

One 20QQ 1t tank at Arwa CWSS.
1965 One 2000 1t tank at Sunpandela.

Thisg list shows the bamboo cement construction activities
during the last three vyears within the CWSS praogramme in
Fokhara.To include all activities our WSST have done 1n their
private time is not possible and I think also not necessary. It
shows enough that this activity is likely to i1ncrase in the next
vears. feel that bamboo reinforced water tanks will turn out to
bhbe a quite attractive and possible alternative to solve water
storage problems in the villages in the hilly reqgions of Nepal.

20



Annex VIII

Worksheet for Calculation of a Latrine Pit



Annex VIII

Worksheet for Calculations for Privy Pit

Capacity of Pit

1. Number of users = _fi

2. Designed life of pit in years = :§L

3. Line 1 x Line 2 = 48

4. Is there a pour-flush bowl? [X|no [ Jyes

5. If "no", then Line 3 x 0.06 = 2.8

6. If "yes", then Line 3 x 0.04 = m3

7. Do anal cleansing materials readily decompose? [g]yes [:]no
8. If "yes", then capacity = Line 5 (or Line 6) = 28 m3

9. If "no", then capacity = 1.5 x (Line 5 or Line 6) =  m3.

Dimensions of Pit

10. Capacity (from Line 8 or Line 9) =28 m3
11. Pit is for (check one): [ jpit privy [x]ventilated pit privy

[ ] offset pit privy

12. Theoretical depth

13 14 ' 12
diameter volume theoretical
choosen - per 1m depthe _ Tine 10

~ depth = ovum 19

0,90 m 0,64 m3/ml
1,00 m ’ 0,78 m3/ml
1,00 m 0,95 m3/ml ;ﬁ_-: 20
1,20 m 1?13 m3/ml
1,30 m : 1,33 m3/ml

i
w
Uy
3

15. Required total depth = column 12 + 0,50 m ]



Comparision with prerecu)iéites at the site (comp. chapt. 11.3)

16. bottom of pit at least 1,0m above yes [x] no ]
groundwater tabel

17. bottom of pit at Teast 1,0m above yes E] no D
impervious layer

18. Required depth (column 13) is not yes no | |
more than 3,5 m '

19. Check wether line 16, 17 and 18 indi-
cate all yes:
yes : The pit can be constructed according to the choosen
diameter (column 13) : /0 m and the calculated

depth (column 15): 38 m

no D : any of the choosen parameters need to be changed:
- increasement of diameter
- reduction of life span
- type of latrine (e.g. pour-flush instead of pit)
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Annex X

Draft of a Manual for Latrine-Construction and Use



A DRAFT
OF

A MANUAL
for
LAY RINE -

CONSTRUCTION AND USE




INTRODULCTION : \

_YHIS DRAFT IS INCOMPLETE
—~ AlM OF THWIS DRAFT IS YO PROVIDE I1DEAS FOR A
MANUVAL WHICH s ADAPTED YO A PARVICULAR
LOCAL CONYVEKT
e FIRSY OF AlL THE FHosY APPROPRIAYE wWAY oF COMrU e ATTON,
KHAS YO RE FOuNd our [ +How DO WILLAGERS /NTERPREY PICTURES ETC..
V
. DRAWINGS MAVE YO OCBOANQUDER THE LOCAL CIRCUMSTANCES

. THE SVEPS SWOWING THE CONSFTRUCTION HWAVE YO
FOLLOW THE LAYRINE DESIGN Fouw)p APPRO PR IATE
For A PARVICULAR SITE

« POSSIBILITIES OF KON YO CONYACYT (OCAL INSVITUUNONS
. hAYy (BE SWewN As WELL

— T IS ESSENT/AL YO WORK Our AY FIRSY DRAFT CONS/DERING
TNE (OCAL CONYERT AS Muck AS POSSIRE AND THAN
To WORK WITH THIS TEACHING YOOL IN VILLAGES . AFTER
AN INTRODUCTION PHRASE THE MANUAL Suoup QE

F'/N
COMSIDERING VRE ERPERIENCES GAINED . ALISEY

\
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SOMETIMES IT 1S ENBARRASSING
YO DEFECATE AV THE ED6E
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DEPENDING ON YHE PERCEPFTIONs OF YHE VILAGERS,
i RieHT BE ADVISEARLE T© RERLACE PAGE 4a)

BY ALTERNAVIVES AS FOR INSVANCE BY SHOWING
oN ONE SIDE A VILLAGE NWNITROUY ANY FACILINMES Fok ExCeETA

ANO ON YHE OVTHER SIDE HEALYNY VILLAGE,

HISPOSAL
Wit LATRINE - FACILITIES.
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(F EXCREYA IS EKPOSED NEAR VHE HOUSE
FLIES MAY CARRY SHALL AROUNTS OF
EXCREVA ON YHE(R FEEY AND Wit THEREFORE
CONTAMUNAYE YOUR FOOD WHUEN THEY COME
ro EAY ON (T. SOME DAYS [AVER YOu MAY
START SMF’F’EPIN?" FROM pIARRNOEA OR
OVWER SERIOUS STOMACH PROBLEMS .. .
IF TRE EXCREYA ARE DEPOSIVED
I A PIT LAVRINE FLIES CAN MOT GEY 7O
YUER SO EASELY ANY-FORE  THIS Wiy,

NELP YO PROYECY YOURSELF , YOUR FaluLy
AND THE VILLAGERS
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[F AN “INFESYED PERSONM (EFECATES NEAR
o A WEW THE EXCRETA HISHT BE wWASKED

TRE WEW BY RAIN OR SonmEGODY

INTD
RRy THE USEASF

MjewY STEP ON 1 AND CA
Yo THE WELL. = PERSONS OBRINKING WATER
FROM YTHNAY WELL MIGHY GET SICK AS WELL
BUT IF PEOPLE USE LATRINES FOR DEFECATION
THIS WILL HRELP YO KEEP YKE wElL WATEFR FREF
OF DISEASES AND YD IMPROVE VTWNE HNEALTN

OF THE VILLAGERS.



TRANSHIS(ON OF DESEASES &Y HAN)

IMPORYANCE OF NAQ“/NG KRANDS
NITK SOAP ETT.
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BE AT LEAST 30metars FROH N
AeeHousEs WEULS, SPRINGS , RIVERS

oR STREAMS. IF IT IS ANYWHERE

NEAR NWHERE PEORLE &0 FOR WATER | » v
BE SuURE YO pUT THE LATRINE y .
DOWNSTREAM |

MAKE SURE TKAY YOU DON'T EXCAVATE
‘YHE PIT RIGHT DOWN TO THE GROUNDWATER-TABLE
BUYT SYOP EKCAVAYION 3 HMETRES BEFORE
REACHING THE GROUND NATER

TI I T T RERENENENE.
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PROVISION FOR
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for the masonry ~ m‘n3 .(or event.
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THE UPPER
ca. 25 cm (’0") wider fo get @ el firm
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which may be excavated

concrefe-ringbeam C3. 20« 20cm

and castec! &a insitu before excavakon of e pi/.)
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pur A DRY-HASONRY- STONE. WALL o
AROUND THE PARYT THAT KAS GEEN DU& NIDER. %
THIS WAY vHE oosE TOP Soiw  WitL wNor

Pl NTO THE P AND YOU GET A SOLID

BASE FoR THE SQUATTING SLAR.
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a level grousotsurface ca. :
3 B of 1:2:0¢¥ (%#:sand:u/a(er)

fn a shaoly place
.

prepars

‘(
{
i
/ s Z i
o o e tha lay a fFiest layer of mortar . blace +he secomof wire mesh ivo
9e ca & mm hick : the fresh rmortar .

place formwork (Zntk.s or timder) YO
desired size

et -

1
//;//f\ ‘ .
[ :
prepare 2 layars wire mesh « L I
andl ¥pc «F ¢ bnem steel- + 100 l ; Solct Whe (ast layar of mortar Yo proviole & skab -~
bare cut fo requirest Rngth : : | Loy #ea one net of wire mesh anof thickness 0f 20m af the centre anot §=Scm
tho Emm steelbars On ¥op of the ot +Ho solges (slope towards squatf/ng holg) '
mortar when IF is shill frech Make sure a-Smoo surkace . (irct. fq,he,“,)
s T T T T e - < e e T W rasi anol wet for the next+ Toays
tefore you Ma'el\* e+ i+ Yo the pit.
SQUATTING SLARB

CONSTYRUCTION OF FERROCEMENYT



pPUT  ABOUT fom (% ") of Mortar
ON THE STONEMASONRY ~QIN5/ LEVEL
BEEQR IT PROPERLY AND WHEN IT

1S §TILL WEYT PLACE YHE Pksraee,urgp
FERROCEMENT SQUATTING SLAB oN 1,

MAKLE SURE THNATV T

1S ALL AROCUNY WELL
SUPPORTED |

icm mortar (Fresk Anet leve/)
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AFYER COVERING THE PIT”

FiLL EARTH A@ROwwd YO THE LEVEL
OF THE SULAP Auw AROULND .
comPacY WELL .
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space pa'“eﬂ(
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clay et‘C .
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IF YOu' DESIRE YO BuitD A CIRCULAR HUV
nu/ck HAS CERTAIN ADYANTAGES (MO DOOR REGUIRED

Lgs.r LICHT = (ESS u-eur) VHEN You RAM
' Bquoo oR AGICAUMT? POLEs ¥Fr ACCORDING 1D
/ ; ' ABOVE DESIGNE INFO YNHE
e \

CLOUND. THE WALLS
CAN BE FIMSNED E£I(THER w/(TH CLAY hoRk

OR  @RASS, OR MATTING .

(TRE ENTRANCE SHOULD SWNOW ANAY FROM Eask op
WEST 1N ORDER TO AVOID BRIGHT SUANL

IGNT v TRE
LAVEINE DURING IMORNING AND EVENING #OLeS
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BUT A(80 A RECTANSUNAR KT
WITH REEDS, SRAW, CRASS OR CLAy-
WORK . PUAT A DoOR ON ONE SIDF
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— CEMENT QRENDERED
REED OR WIREMESK -~ PIPE

— YENTILATION PIPE
IAMETER 20 cm (8"

MUp AND b 15) / .

WAYTLE SPIRAL

HUT-WALL

~8. 700088 v/ Losr sl 7 2

IT IS VERY ADVISEABLE YO ADD A scerened
VENTILATION PIPE YO YHE PIT LATQINE |

NOY ONLY YO €EV Rip OF BAD Obowe
Bur 1O REDPUCE YTHE Numger oF Mosaurors anp
FUES LeAavING VYNE o

YHE PROPOSED consSTRUCTION s QuUITE
SMPLE : JUST ADD VO YHE uPPER A
RING AN OYNER EXYENSION OF 25c..
by Socm AY VHE OPPOSITE SI1BE OF IHE

sumamca.*eumo VHE STOME ruallL ACCORDINGLY.,
ADD A COVER SLAB ©F SD cm By SDcm, i, 5
hole for ¥he Vﬁnﬁ'/ah'oh'fw'/ae . AFIK YNE
VENVILATION PIPE ONTOD THLS SCAB

_ o . X(F Potsince Ay YHE Siamnry $10F)



L E B B B BB RBREBERE"

[NCASE OF A CONVENT/AL

PIT LAPRINE (BUV NEVER
FOQ V.1.P. LATRINE , WHERE
AIRCIRCULAYION IS Essgum\‘L>

MAKE A WOODEN LID WHICH TICNTLY
B COVERS YHE SQUAYTING HOLE '
NICELY . THIS WAY IT WONY shE(

AND ELIES WON'T COME TO
COWECT DISEASES YO Your FOOD . '
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AFTER

IMHEDIM"LY

WASN YOuR HANDS

DEFECATING

AND PLENYY OF WAYER




cveERYBODY N vouR FAMILY
SHoOULd USE TUE LAYRINE YHEREFORE

VEACH YOUR CHILDREMN VO ueE

YWE Pr LAYRINE.
PARENTS SNOULD YARE CARE fa%

oF TYWE C#ILDREN SO THAY NO ONE /’/

FALLS NTO YWE PIv OR MAKES

YhE CAYRE LAYRINE. BIRVY.

-

e
A

\ \
\

7 //

”

V0 s T, T - .
Z A AN I T .. e 3
V. i) 2> 0 > NN
//////// ) -
7N
JANINUA 7 ’
A\l 7~
2.\ 2
' )’ (,///”I,/{I//ll}}”//'//z(’,;q;
) l i 77l 3
yebtl
118 i i
, [1 |

e

|
.;}
/,lf'-’l'./}! 7
u’{l"f“ ' '
j i

T




W
U e —
DTN o

) L XN
T L Rt itk e mee S
e T N

By ey,

/./ A e e S T T RIS T
A f.////,ﬂ A'A/”'.l‘dnlﬁll.n.,”;l-o.ﬂl‘lllwl I

Wiy

s
%

.

%

v

7

7,
a7,
» "~

b

=~
G0k
//‘2/
77

N
RN

o

o 2

o #rors
i
57 7 L
O AL g
4 ‘
’ 7, !

,yn
7, .,

Y
2

3 ' S
P el i

7,

U
v
=2 Z 50, )
AN
7

7%
A
7, y % ’///l:
: . 11114 -

/.
-

}’;"/ P z

]

e

"/ a}'.‘t}.’. Vo
¢
y

’:" .|
N/ LI 2|
W DR ALS 5
LS
2! M
£

Y R R TR IO s ST
T e T A T

- < ) A

e TR TN AL TR Tl T RARI A S ST A s e .
t TR RE amsvmnani e e R =

P T Ay, - vy —-

2
<
4
0
3

ALWAYS
YKRE PIY LATRI!

g




L6

e e e

¥ . I
$ - w 7
) / - ~—’ -
A sS4
NS T NN
: oS ./krh@uﬁ/”ﬁly//ﬂéu/ _\<\< e
3 7

N
NN RS

- o~
N
AN
X -~

2 e 3

BABIE RN ota AR I T W e N ’

Sl »
DO I3 o,

R AR . A

ARt SR -

S Y - vt

¢
B i
o e . - v 4 \ e \.W.\
" .

W\ e N Y R e

[y A = 2
N AN AERRN QN R P TS  ees

St
=, SN
e Ry

: y
d WK N \ )
R ALY, AR\ i
oY 3 RN
N W, 3 ’
f ¢ . :
]
. b 3 )
] SN\ /
N\ AR
s A\
t
). A 4N
B
X
g

RN

SRR T R N\ 'z
TR AL NN A S AN Y
SN A S

. .o o3

"\
TN

Y e - R 5
//Aﬂdn/ i S ’{lWV’mﬂp’Iw”‘“""’lthﬁmﬂ
LN R ~%
-\

INTD THE

/

L
>y
IS
P
W
I
o
I
o)
o
W
ke
Q

2
~
&
<<
oy
171

u w
M I
< )
- [N
$2¥3
hY

S <
L ¥ e

o2 DRY LEAVES




NOW, SINCE EVERY BODY . IN YOUR
FAMILY 1S USING THE LAYRINE THE
AREA AROUND YOUR NGME NILL NOT BE
CONTAMINATED WITH EXCRETA AVYPIORE o ..
WE(ZEFO?E YOUR FAMILY (TWE CHILDREN

11 PARTICULAR ) WiLL NOT FALL SICk AS
FPEQUENTLY Ac BEFORE, HEALTK WL /IMPROVE
YOU WONT RAVE TO HAKE A NEN PIV LATRINE FOR

TRE NEXY FIVE YEARS [F vou OPERAYE AN
RAITAINE YHE LATRINE CORRECYLY
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What Yo clo when the pit s Al
— moving the pit ¥o 3new sife

(who telecis®new site )
— how Yo hawnofle excrets

(e.g. emptlying only afder 12 mondhs )
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The bucket pump. 1 post. 2 casng. 38 cham, 4 hax. 5 slot
12 bucket, 13 steel.

Focus,

et adhennog o the bttt e e
oo sprarantee rapmd Dy bt e
solee s Bitted e e Lot T
simply a rubbee Hap tdted gbhoe o
hote hored i the bose B -mnb
as that

It you should decide 1o buildd your
own version of the bucket pumip.
please send us a briet report o vour
experiences together with apt to or
twQ  Your expenences e very un
portant to us &) GATE, oven when
they are negative Yoiur will fiecs o
address on page 2 of s issue Anag
another thing. Please remembicee ot
every techmque can be used e gveiy
mdvidual case' This can neip 6
avoud disappomtmentts B

. b I).unf-d/.(u'« Swsisher, 9 disk, 10 sheel et ®

Drawings: Antireas ok
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