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cured for at least three days, the pit is excavated‘125 mm within the ring
beam to a depth of 2 m or more; the pit walls slope‘inwards at about .l inp
20. The coverslab is made in three reinforced concrete sections: e .one_en =

- pi-pe-hole; and the other end-section is removable to allow access for
emptying. . ‘ Vo

l4. . The superstructure is made in blockwork in: a square 'spiral shape-
which is partially offset from the coverslab; a foundation of two courses of
blockwork is laid to the lével of the coverslab. The .roof is’'made from
gorrugated iron or asbestos cement sheets. A PVC vent pipe is used with a
glass—-fiber (Oii preferably, stainless steel) flyscreen. S
Reference: J. van Nostrand and J.G. Wllson, Rural Ventilated Improved Pitc

" Latrines: A Field Manual for Botswana TAG Technlcal Note No. 8.

C. TANZANIA . . A -
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15. ‘The single- p1t VIP latrlne design shown in Figure II 5 His been
constructed in several low—-income areas of Dar-es Salaam. It contains several
novel features. The pit (approximately 1.3 m x l. 3mx 2.5 m) is lined in
special blockwork: each block has two rectangular openings in it for: '
infiltration, and thus the blockwork has fully mortared joint ‘The. blockwork
superstructure is ‘not offset from the pit but, ~to allow accesﬁ*;or desludging,
the central part of the reinforced concrete coverslab, which contalns the

squat-tfole, ~is removable. The vent pipe is built up internally <in one coraer. .

of the superstructure from 400 mm square blocks which have a central 150 mm
diameter hole. The roof is made from fiber reinforced cement sheets and the
vent pipe passes through it and projects 400 mm above }t. PVC-coated glass-—
fiber (or, preferably, stainless steel) flyscreens are used.

.y .

D. GHANA

._ln“hnuagﬁgl;grnating tuin—pitcdegign

i

16, .- A pilot-scale program 1n~Ghana has shown that ht is possible to
convert in—house bucket latrines to im—house alternating twin-pit VIP \
latrines, thus providing a modern permanent sanitation facility ‘

N

(Figure II:6). - : . | - . v._';\ |

. ..
17. The conversion procedure is as follOWSJ.MFlrst .the externaliparts of
the twin-pits are excdvated and lined in open—Joint brickwork and the div1ding
wall built. .The pits are then extended some 45 ‘to 60 cm inside the house,
passing. below the foundation of the house wall; timber is used to sudpport the .
foundation during this excavatien. The pit lining and dlvidlng wall are then
completed and the old bucket latrine access door brlcked up. The reinforced ,
coverslab sections are placed. in pos1t10n s '
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each pit has one sectlon with apertures for the squat-hole and vent pipe and,

dependlng on the pit size, two or more removable sections to allow access for T
desludging. The pit size depends ‘on the number of users and is determined as ‘ '
described in paragraph 13 above. Since the internal room is normally small, -

the loﬁgitudinal axes of the squat—holes7(or,;in,urban areas, the pedestal

seats) are lacated along the diagonals of the room to provide greater

s comfort. The vent pipes-are 3 m lengths of '150 mm diameter PVC pipe, and they :
are fltted with PVCvcoated glass—fiber flyscreens. , - - . T

E ]
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. \E: BRAZI‘L ‘ . v o ] : : .
Slngie—pit design - E - . ;7
18. Ventllated 1mproved pit latrines are a recent development in Brazil
and currently exist only at demonstration-scalé level. A c1n0'1n—n1f- design,

Ll LTWHe 4 o

developed by the—@ater and Sanltatlon Company of the State of Mato Grosso do
Sul in conjunction w1th TAG-Brazil, is shown in Figure II:/. The _pit. v i
'dimensions are 1.5 m X 1l.1l mx 2.5 m ‘and the pit is lined in open—joint ; P
_brickwork., The relnforced concrete coverslab is in thrpee sections' onewwrth‘ '
apertures for the vent pipe and pedestal seat unit (shown on page 18,. and two
which are removable to permit access for desludging. The superstructure is

ﬁullt in brickwork and has a corrugated asbestos cement roof. The vent pipe S -
is a2 2.5 w length of 100 mm diameter, PVC pipe and is fitted'with a nylon. R
flyscreen. Thé superstructure, which is offset from the pit, is large enough

] (1.6 m x 0.8 m internal) to permit "bucket showers” to be taken (at a later
stage a shower can be installed); the resulting sullage is drained away to a °
small adjacent soakaway. ' ’ : :

5 : ) , ' -

In-house gingle—pit design < =~

19, Inathe\&zw—lncome area of Pelxinhos in the city of Olinda in. ? o
- - northeast Brazil few in—house single-=pit VIP latrlnes have recently been - @ o
installed (Figure 1I:8). This area has a very high groundwater. table and as a )
~ result only small volume pits could be provided. ~The pits, which are’ lined - -
“2 1 ﬂrdiameteregoncrete rings to a depth ‘of 1.5 m, are built just outside S b ;
y £ ==guvefs&mbLiSeih_oneﬁsection_uithewe_ed
apertures for both the pedestal seat and: the vent pipe.  The house wall is
demolished for-a length of 1.5 m adjacent‘tb the pit and' an outwards extension
" built,”with the inner edge of the new wall along the diameter of the' =’
coverslab. . The vent pipe is a 3m length: of 150" mm d1ameter PVC..pipe,” fltted
with a nylon fiyscreen.k To desludge the plq, the ‘vent pipe ‘is" removed .and a
100 mm dlameter vacuum hose introduced through the vent pipe’ aperture in the
coverslab this wotks satlsfactorlly, as the\plt contents, dueto, the hlgh
groundwater tablef are very llquld and therefore eaSy to remove~"

.r \ "'; I
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Further details. Avallable from the TAG Resident AdVlSer NUD/Baneo Mundial;\ e
Caixa Postal 273, Rio. de Janeiro, Bra21l 20. 000. RS s AT
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TABLE 1 <
‘COSTS OF ALTERNATIVE COMPONENTS FOR RNRAL BRICK
' \‘"" "w . . .
. VIP LATRINES IN ZIMBABWE
o ST e RS e
Item No. Description  — Unit =~ Rate Quantity Cost~! Sub-total ' -
‘ ) -(US$) : (Us$) . (us$) - T
A. SUBSTRUCTURE g
(i) Stable Soils . “ . B .
N_d_,ﬂgquww ~~*%W§*_Mﬁ;“;HT;' .75 " 00.00
N I A— : S o ‘ ‘
02 Ri er sand mj (free) 0.3 -
03 Brilcks - 1000 "19.00 30 0.57 - 5.32
(ii) able Soils
i Cémert 50 kg. 4.75 1.5 7.13 S
River sand mj & efree) ’ 0.5 - - J
- Q‘
‘Bricks 1000 19.00 0.55, 10.45 17.58
B. COVE
07 Cement 50 kg. 4.75 ' 0.5 2.38
¢ 08 River sand’’ w3 (free) 0.125 - o
. 09 Reinforcing  kg. 0.48 1.5 0.72 - 3:10
. a steel (3mm SR L S, °
' dia.) ) N
C. SUPERSTRUCTURE S =
(i) ' Round spiral’ + %, f',v .
. ' : ’ ’ ) . - O . Co "
10 Cement “ 50 kg, 4.75 2.5 7 11:88 T
11 River-sénd~; o3 (free) fD.?ﬂ"'A - [N
12 Bricks 10000 -19.00 0 0.45 - 8.5 - 20743
1/ Costs were converted from.Zlmbabwe dollars using an exchaﬂse rate Qf57”7'w
Z1.00 = U3$0.95" > BRI et
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Item No. iDeséripnioﬁ, Unit v Rafe‘ Quality - Cost Subtotal -
(us$) - S - (Us$) - (Us$)
2 ) ‘.’ -
(i1) Square spiral - : ST ! :
3 Cemeat 50 kg.  4.75 3 14.25
‘14 River saad = m> . (free) - 1 ;?
. 15 Bricks 1000 149.00 0,60 .11.40 25.65
D. LATRINE FLOOR | - - R i
. " B A ' . .
16 Cement 50 kg. - 4475 0.5 2.38 S
17 River sand w3 (free) 0.1 co= T
. 18 Bituminous liter 2.28 0.5 o 114 . 3.52
paint : . ' : .
E. ROOF

(i) Thatch
19 Thatching grass R 8 kg ) ‘,_Ak TR
: . ' ¥ )These items . _—
20 Timber poles : 12 m ”)are'narméliy’ N
(65 mm dia.) * Javailable-free -
. . ' . “ . )in fural areas.
.. 21  Twine o S L2 SUAED B AR

'
s e )

~(i1) “Ferrocement for round spiral

22 Cement 50 kg. T 4.75.° 0.5';4’ ;,2;3§‘ e
© 23 River sand o S (frée)v
24 Chicken wire m - ' 1.90 7
(40 mm; 1.8m
/‘rwide) :

Ferrocement forfsquare%spiral
: . “

25 Cement ~ . =50k§§ 4.75 -

26 River sand m3

'b(iii)m

L o 27. Ch{pken‘wire "ﬁ,, Vel SR IS
: . "(as above) B L T o )
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Item No. Description- Unit Rate - Quality . . ‘Cost aSuthtal /
- : {US$) . (USb) (Ub$) i
‘ LL
PRI — = R
F. VENT PIPE
(i) PVC vent pipe, 110 mm.-0.d. (with stainless\steelwflyscfeeﬁ) k 13:30/"
| - o P L e
(1i) PVC vent pipe, 160 mm o.d. (with stainless steel flyscreen) 25 65 \
(iii) Asbestos cement .vent pipe, 150 ﬁm Q.d. (With,stainleQS‘stEél, 24 70
. ‘ o o flyscreen) \
—— (Iv) Brick vent pipe fZJO*X‘23ﬂ*mm rnternal~dtmens&ons}———*4 4—*'5‘—”*ﬂ‘_—‘
28 Cement 50 kg, 4750 .25 1.19.
29 River sand -+ - ‘m3 (ffee) O.l 1}' g
¥ =
30 - Bricks. " .1000” 19.00 0.120 ¢ 28 G
31 Flyscreen No. . 5.80\-i L . 3. 80 ﬁ H;ZZ
' (stainless Co '\ L
-steel) - o, i o
32 Pit excava- m ‘ 2.85\‘ 13v g 8.55 ) N
.. tion depth™ 1 o LR
) 33, Building man 4.75 . 3. 14425
» " (skilled day o o o
Labor)
o 34 Buildidg * man 2.85
: (unskilled ‘
labor)
Notes I - B
l-‘
' US8$70.99.
. 2., The most expensive option is one logated
R square spiral, a roof made -of- ferrocemen
outer dlameter of 160 mm., It costs US$11
k
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TABLE 2

A
) AN

\ Ve
‘COSTS OF ALTERNATIVE COMPONENTS FOR
"IN ZIMBABWE

’

. . A . B
- - . : o T f;
Item No Descrintion Unit Rate  OQuantitv -~ Cost ghbtoral
. “ - ‘ ) - [N
. - . T o (USY)

A.  SUBSTRUCTURE - ‘
(i) Stable soils ~ . -

01 Cement 4,28 1.
02 River sand , 3 o ' 8.55

©0.33

034, Bricks gq;qo 10
(i1) Uunstable soils ‘. ’ o ' é
428 1.5
8.55 0.5
85.50 550

“

04 Cement
05 River sand : ;m
06  Bricks R

s

B.. COVERSLAB 1 _
4,287 -r0.5
8155 0.125

; 0%5& LS

07 . Cement -8

08 River sénd . / 1_m3;,

09 - Reinforcing steel (3 mm dial) kg 0

C.  SUPERSTRUCTURE _/ , ;‘f o \Jm”' 7
(1) Round spiral - / | | o o
4.28 2.5

| . 8.55 - 0.67
1000 (85.50. ..0.450

450 kg

10 Cement ~%
3

11 River sand ; . ’“  » m
12 Bricks | V /

- (ii) Square spile : : . ’
13 Cement 150 kg 4.287 '3

14 River sand . ; m3 o 8.55 1

15  Bricks | 1000 85.50  G.600

LATRINE FLOOR =~ S A

o

16 Cement’
17 River sand

18  Bituminous paint // “ 512,2§}, ”QO;5ng;f i

+

. L AR
2/ Costs were converted

J P/ b

<, o 2 &

51,30

4.28 05 . 2.14
. 8.55 .01 . 0.

10,70 -
- 5-73 \,A_.,‘,;l«' . e

) q fa S
8.55 - -
72,69

‘rom Zimbébwé“dollAiS*us{ﬁggég eiéﬁéhgg~f§;§lq,_ ,     
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, =
‘Item No. Description A_; L _ Unit - Rate- thanhitiL”W“ffébetfhwfspbfpzei,:?
- ‘ \(uss) (uss) - (us$)-
E.  ROOF . ‘ ‘ - \ / , LS L
j(i) Ferrocement for round spiral \ ‘ - »
19  Cement o . 50 kg 4.28 0.5 «  2.14
20 River sand m3 8.55 0.1 0.86 : , -
21 . Chicken wire (40 mm; 1.8 m wide) m 1.90 1.5 © 2.85 . 5.85.
(11) Fe}rbcemenﬁ‘for square spiral ° SR O 5
22 ' Cement' N 50 kg - ‘ 2.87
23 River sand o 8.5 0.1 0.8
24 Chicken wire (as above) m 1.90 1.5 2.85 6.5814
' ) “ ' . ‘ ..\’ ‘! o .
F..  VENT PIPE A ‘ . N ,
(1) PVC vent pipe, 110 mm o.d. (with stainless‘steel‘fl?BCfééﬁ)W' - . , 13.30
(ii) PVC vent'pipe, 160 mm o.d. (with stainless steel flyscreen) ‘ , 25.65 . ;
(111) Asbestos cement vent pipe, 15 mm 0.d. (wi;h stainless steel flyscreen) S 2457Ov”mﬂf
(iv) Brick vent pipe (230 x 230 mm intermal dimepsions) , ' “//' B ‘
25 Cement : 50 kg 4.28 0.25 - 1.07
26 River sand - W vess 01 . ooss
27  Bricks S 1000 - 85.50 0.120 = 10.26 e
28  Flyscreen (stainless steel) ‘ *® No. . 3.80 1 - 3.80 15.99- - .=
G. ' LABOR o R ' — e
’ 29 Pit excavation / mdepth .3.80 . 3 . . 'vll.QO,‘, S
%7 7730 Building latrine. (skilled labor) ~  man/day 9.50 | 3 28,50 . .
, 31 Building latrine (unskilled labor) / man/day o, h75 3 14025 54015 D
NOTES . .
) 1. The cheapest option costs US5145.95. ' It applies to: stable SOllS and”round spiral
. structures with ferrocement roof plus a PVC screened Yent pipe of llO mm outer dlameter.;
g v s : ' [
2. 4Lhe hlghess cost option costs USS$244.87. | It appiies to areas with unstable soils wh
square spiral superstructures are built w;th ferrocement roof and prov1ded witﬁ 3
screened vents of 160 mm outer dlameters.g,f' ' . : » ;
- - . . ‘L p N i
'.a » ’ 5 h ,0
J ‘ — . . :I:” - ,‘ B
‘ b4
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