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cured for at least three days, the pit is excavated 125 mm within, the ring I 
beam to a depth of 2 m or more; the pit walls slope; inwards at about,l.in,y 
20. The coverslab is made in three reinforced concr,ete se‘ctions: 

I 
rl.y-.c.hI. -.-.. .-mG:-h. h.- ----~~n~-~~~~~~e'~~~~--~~-~~-~a~ se ct 1 on has 

c “~ . p&pf&-kQ&; 
'-' " : 

and the other end-section is removable to 'allow access for i" 
\ . _.' emptying. _I 

1 

14. Thesuperstructure is made in blockwork in! a s,,quare spiral shape. 
. which is partially offset from the coverslab; a foundation of two courses of 1 

blockwork is laid to the level of the coverslab. The.roof is 'made from , 
gorrugated iron or asbestos cement sheets. 
glass-fiber (o , preferably, 

A PVC vent pipe is used with a 
stainless steel) flyscreen. .~ 

c 
- 

t : 1 . 
Reference: J. Gan Nostrand and J.G. Wilson Eural Ventilaked Improved Pit 

' Latrines: A Field Manual for Bohmna, TAG'Technical ‘Ndte!No. 8. 
I__ --T 

1 I 

, 

C. TANmA 

* ‘/ . 
_I 

8 \ e : \, 
15. The single-pit-VIP latrine design shown in Figure'II:'5 l%i" been 

2' 

constructed in several low-income areas of Dar-es Salaam. iIt contains several 
The pit <approxfmately 1.3 m x 1.39 m x 2.5 m) is lined in 

. I 
novel features. 
special blockwork: each block has two rectangular openings in it for. ' 
infiltration, and thus the blockwork has fully mortared joint 
superstructure is'not offset from the pit but.,,to allow acce it- 

The blockwork 
for desludging, 

the central part of the reinforced concrete coverslab-, which contains'the 
squat-Kole;"Ts removable. The vent pipe is built up internally in'one co&er,, I 
of the superstructure from 400 mm square blocks which have a centgal 150 mm D' 
diameter hole. The roof is made from fiber reinforced cement sheets and the 
vent pipe passes through it and projects 400 mm above it. PVC-coated glass- 
fiber .(or, preferably, stainless steel) flyscreens are'used. 

-I =- 
D. GELANA (. 

. .', 

tuin-pi-trd0sign-- ~~ _ .- ~l_.__ , .- t ~- 

?. 
>I 

16, *. 
I/ 

A pilot-scale program in Ghana has shown that At is possible bo I 
convert in-house bucket latrines to in-house alternating twin-pit VIP, \\ 
latrines, thus providing a modern, permanent sanitation facility 
(Figure 11:6). . 

\ 

. '\ 
. 

17. The conversion procedure is as fillows. -Pirat.,--the external?parts of \: 
the twin-pits are exc&ated and lined in open-joint brickwork and t&-dividing 
wall built. .The pits are then extended some 45 'to 60 cm inside the house?--- :* +",.'t 
passing. below&'foundati.on of the house wall; timber is used to support the., . '.' 
foundation during this excavation. The pit lining and div+iding wall are then 
completed and the old bucket latrine access door bricked'up. The reinforced, 
coverslab sections ‘are placed,in position: + . 

f i 
I. ; . . . r -* . . : 

, 1 2 7 . 
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.gure 11:5,,* Urban V' 
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each pit h-as-one section with apertures for the squat-hole md- vent pipe .and, 
depending on the pit size, two or more removable sections to allow.access‘ for - 
desludging.' The pit size depends 'on the number.05 users and is determined as : 

L described in paragraph 13 above: Since thg, internal room is normally small,. 
the lohgitudinal axes of the squat-holes-(or,rin urban areas, .the pedestal '2. 
seats) are located along the diagonals of the room to provide greater ' I 

I. . comfort. The vent pip~es'are 3 m lengths of '150 mm diameter PVC pipe, and they 
are fitted with PVC-coated glass-fiber flysicreens. . . 

f a'. 
_ is : 

t 
. ‘, I 

-18: Ventilated improved pit latrines are a,recent developmeht in Brazil -j 
and currently exist'only at demonstration-scale level. .A single-pit design,, L 
.developed by ‘the\*ateriand Sanitation Company of the State of Mato Gross0 do 
Sul in conjunction 'with TAG-Brazil, is shown in Figure 11:7-, T,he piit-.-...:.-.._.- .-. ._ _^__A 
dimensions are 1.5 m x.1.1 m x 2.5 m,.and the pi? &sLslined in open-joint ; 
brickwork., The reinfor+d concrete coverslab is in three sections: one with i ' 
aperFures for the vent pipe and pedestal seat unit (shown on page 18,. and t'wo 

.a:? r:, 
,<..; 

which are removable to permit access for desludging. The superstructure is 
3.': 

built in brickwork and has a corrugated asbestos cement roof. The vent pipe &* 
' - is a 2.5 m"length of 100 mm diameter-PVC pipe and'is fitted'with a-nylon. r 

flyscreen. The superstructure, which 'is offset from the pit, is large enough 
.(1.6 m x 0.8 m internal) to permit "*bucket shov,ers" to be takenT(at a later 
Stage a shower can be installed); the resulting sullage is drained away to. a -' 
small adjacent soakaway. '. 

. \ J., 
’ . l- 

In-hoyse Sin&-pit desi& '* ' L . 
..& . 

-.- 
i . d 

< s, ' 

area of Peixinhos in.the city of Olinda in> " 
few in-house single'pit XIP latrines have recently been :, ' 

installed (Figure 1X:8). This area has a very high groundwatertable and0 as a 
result only small volume pits ,cou,ld'be'pro$ded, The pits; which 'are lined :,, 

c- i-iw-.-L~rac .._ 
thA mBtimeter~ron~_r_te_ri.ngs to a deptl-i of 1.5 m, are 'built- just out&de ** '. b 

the h&se wall. 
apert;res for bot 
demo1ishe.d for7a 
built,~'wi$h the i 

- coverslab. 
with a nylon fayscreen: To desludge the pit$ the 'vent pipe $s'remove,d and a 

_ -. .lOO mm diameter vacuum hose introduced thkough the vent pipe apertur'e in the ," 
Loverslab; this Works satisfactorii-, as ‘the\pit contents, due.to,the high' ' 
ground@ter ta’blq are very liquid and therefore easy to re'move.," . . *' I I. ,- i 

. \ . .‘._ IS 

Further detaily: Available from the TAG Resident Adviser, PNUd/Banco Mundial. ,' 
Caixa Postal 273, Rio.de Janeiro t : ', 

.' Brazil ZO.COQ. _. . 
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.TABLE 1 - -1 . 1 c 0 ,‘ 
COSTS OF ALTERNATIVE COKFONENTS FOR R?$RA& BRICK ,- . 

-----L-- - 
1. 

l 
. 

0 VIP LsATRJNllS IN iUffbABwir .-. .: 

a :d ' 3 I ' >.- y 
Item No. Descri,ptiok Uixit Rate Qiiantity costlJ . Sub-to&1 - 

1. .(lJSQ) (usgj’ _ (uS$j ' 
. 

I ,. 5 

A. SUBSTKLJCTURE - 
._ 

4, 
(i) Stable Soils . * " .. . 

n 
.-~ -- d-l---- ----Jo-&-- 4x-5- + - 4.75 

P 
oo‘loo 

-7-------, 
m3 (free) JI.3" - 

,'I I 

1000 &SO 30 0.5'7 - 5.32 
,I 

'. 
* 

.p* 

8. 

97 Cement 

Ir 08 River sand, 

_ 09 Keinforcing 

0 -& steel (jmm 
dia.) 

u 
c. SUPEKdTRU~TUKir. 

(i) Round spiral' 
0 

11 R&ver -sand 

12 Bricks * , - 

50 kg. 4.75 1.5 7.13 . 
\ 

3 
a 

m r41 .&free) 0.5" - L.1 J 

1030 d 19.00 0.55. 10.45 17 La a 

9 

50 kg. 4:i5' ' 3.5 - 2.38 

3 
1. . 

m * (frge].-, 0.125 "' Y " 
9 ‘\ * _ _c-__-I_- 

kg- ' O:-i-i( ~ 1::5 ,g ', 0.72 .-3:10." 
' I ' L ! -J. '. . 
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Item No. iDescription Unit I Rate Quality cost Subtotai - 
(LJSS~~ , ms > *o.Jss) _I , 

9,' .‘ 0 

(ii) Square spiral 
, 

l-3 Cement 

14 River sand 

D 15 Bricks 

. D. LAT&E FLOOR 

. 16 Cement 

17 River sand 

18 Bituminous 
paint 

Is. ROOF 

50 kg. 4.75 

m3' ' -' ,*(free) " 

1000 19.00 

i 
I 

‘i 

50 kg. . 4;,75 

liter 2.28 

, 

(i) Thatch 
L 

19 Thatching grass . 

x 
20 Timber poles s 

(65 mm dia.) , 
1 

, - 

t . 

*. 

. 
8kg , I', , 

: ;Th items * -7.. ese . . 
12 m )are *norm&y 'I '5': 

- d javailabl-&free 
)in rural areas. " 
\ - 

. . ,. 
21 Twine 

, .J ., . 0;s m i ) . .*;. '. 

-A .I-/' 
.^-.-(i - -.. " -G-.-P 

(11) ' Ferrocement for round spiral I 
_-_ -..- _ Tb.--.- 

L . 
. .- I- ..' 0 

22 Cement 50 kg. +- 4.75.' . Ls.5 _- ,2;32 
. 

:-: .* ,: 

* 23 River sand m3 (free) 0 l 1 “‘+ - 2 . ., 

. 
)- 5-, 

:;.- ‘:. y. :.‘_ _- ., _ 

. . .‘( 

24 Chicken wire m * 1,90' ) :- : 1.5" 5,; 20' -, .' 
(40 mm; 1;8m 

,. 2:85 ' ' 
.' * 

wide) i, .') ., , ./ 

_ ., :' ,./' 
(iii) Ferrocement forlsquare 

: , 

/ 
A' 

I ,'_ 
3 *_ " c _1 - 

25 Cement . ',50 k . 

!i 

4.75 ,O'Jj7 : 
‘. 3,& ” . n I , .( (_ ,:. : 

26, River sand. ( m3 
n .') 

(free) o 
'-/ 

0.. 1'. _ 
.A, 

- _ ,.;*. !I ' .' 
. 

ix ' fj 
27, Chicken wire m I ;,', '..-1.90 ,' , ' ,;,i' ::, 

2.85 ', 
, '('as-above) II " -. I 0 _'! ,, '_. . 

i L--..- ___.,- --...">- _. ___ * .__ -._ ---- - _-- ___ ___ +.l-*-~---L.,-- ,;7--rl------ 
L ‘ / . ,' ( . " I 

-i >. / , -’ 

-3 14.25 

-1, - - , 
- 1 

0960 .ll& _ 25.65' . 

c .’ 
,B’ - 

’ 
2.38 il.5 . 

0.1.'. - ,t 
I 

+ ‘ : 
0.5 _ 1."14 3,52 _. 

. 
.i : _.. 

1. ,>’ 

8’ .P.i 
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Item No. Description Unit 'Rate 
i(yss> . . I 

\ / -- 
7-l ~~- . ., _ . 

F : VENT PIPE - / / 
(i) PVC vent pipe, 110 mm.-o.d. (with stainlessbsteel flyscreen) 13.34 

$ 
(ii) PVC ventlpipe, 160 .mm o.d. (with stainless steel, flys'creen) 2; dl.- .' / 

', I I'. . 
(iii) Asbestos cement-vent pipe, 150 mm o-d. (with stainless steel, 24..7q'h. :' a 

I d II flyscreen) 

-~~~ (iv) Hrl'dk~~ttellt-pipe-~;10IK43i)7mn -int+~rna~l-&men&o 
* : 

m) : ,-,_i+- 

', _.. 
28 Cement s&kg. ’ 4.751 d.25 * 1.19 il. 

'" ';c, ' ,. 
/ \ 

G. 

23 River sand l .rn3 . (free) . 0.1 , -“‘ i 1 

- ,_-- '-3 
30 Bricks, ' .lOOO" 19.00 I). 120 &28 I/, .,', ', ., 

* ,- 
j1' Flyscreen No. * 3.80 : 1 4-v *, * (st.ainless . 

i-steel) a, I P _e. ,. .' 
LABOR I . 3' 

Q ., I . . ' . ,, ', 
32 Pit excava- m 2.85 3 ’ 

tion ' 

- Building 33% 
-f (skilled 

labor) 

depth 
1? - 
,man 
day 

Building ' man 
(unskilled , 

labor) 

1. The che_apest option'is anunlined type in ;a stable soi 
r roof on a round spiral sup&structure-Which has a briGI 

. ,. 
2. The most expensive option is ono~,lo~a,ted~.i~ 

3 ?‘ square spiral, a roof made of ferroce 
outer diameter of 160 mm. - It hosts US$ll'& 

d . 
--s- - 



-“-y.- ._~ 4~ ~_ . 
TAG/TN/l5 - 72 - b ANNEX‘ III' 

. : Page,+ _, 
‘8 ?j , .+ '- 

E .&tr' p,.*;t 
TABLE 2 ,, i,f+* . “i',,:. \ 

\\ ' \ i ,$A. < 

COSTS OF ALTERNATIVE COMPONENTS 
.fA. .* 

FO &f&IN,ES 
..“ , 

' IN ZIMBABWE. - 
! .' _ ~_ .--. < - t . . . 

:. ,.i,, . _ <,;. g$ 
J I,-i*.,. --- _ . . <-. ., * 

1 
Item Nc. Description Unit Rate Ouantitv r 

I. 
s .- I 

.r >*,Y"" . ..i . 
A. SUBSTRUCTURE .. 

?<i> Stable soils ' . - 

01 Cement 

- 02 River sand 

0;, Brick_s 1 

(ii) Unstable soils 

04 Ce'ment 

05 River sand 
06 Bricks .. ' 

B. ,. COVERSLAB * 

07 . Cement 63 .- -\ 
08 River sand 

09 Reinforcing steel (3 mm 

C. SUPERSTRUCTURE 

(i) Round spiral 

10 Cement 

11 River sand 

I12 Bricks 

(ii) Square spiral 

13 Cement 

14 River sand 

15 Bricks 

. 
I;. LATRINE -FLOOR- ~-- 

* 
16 Cement' 

17 River iand 

B 18 Bituminous pa$t : 
-/ I 

i. 

;;O kg 41.28 1.5 6142 '-. 
:, m3 8.55' '0.5 " -4.28 -. c 

L 
1000 85:50 550 47.03 57.73 . 

. 
* / L .,t I 

, 

.iSO kg 4.28" . - 0.5 2.14 
3 / m 

-m . . : 8155 D-125 1;07 ", 

: kg . J&48. ~'1,5 . m-0.72-.. 3 :93 I., 

i I--~ '. .a 
, 9 

\ 

j50 kg 4;28 2.5 ,;10.70 ;:, 
,3 m ... 8.55 0.67 " 5 . 73 \-.- .- ..~ - 

liooo L85.55 '..0.45,0, 38.48 " 54.91 ,! . ..2 

.! $,;1 kg 
,9-' 

4.28,l",i ,'3 

i m3 ' * 8.55 

12.84 (. .: ,;.. 

1 i 8.55 ' " . . 

1000 85.50 0,600 51.30, 7i,es . . 

._ 
50 kg 4.28 0 .!j 

z/ CAsts were converted ' 
J P Qj. 

rom Zimbabre'doflars usi&ay&hangp rtte,c , ,,; ,, 

i . : 
I, ;., ,‘. C,' / ,- :.' 

‘, : 3.t : 
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Item No. Description Unit -~ Rate . 
-Q;antitF- ~. . . . . cist- .s;b;oi;l 7 y-1 

‘(uss j (uss) ,. 2 
. 

E. ROOF ~~-I- 
(1) Ferrocement for round spiral 

^ 

s 

.: 

‘, -.. 

c - - ^ 
19 Cement ' 50 kg 4.28 0.5 1 '2.14 

20 River sand 3 m 8.55 0.1 0.86 
21 ) Chicken wire (40 mm; 1.8 m wide) m 1.90 1.5 2.85 5..85. . L 

(ii) Fe&cement for square spiral 
'< 'j ,:,-+z.. I. ,s'7 .; 

b, .t^',. , ,LY '. :. 1 
22 . Cement' . . 50 kg 4.28 +0.67 2.87 " .I 

23 River sand 3 i ‘. m a.55 .O.l , 0.86’ .: * 
do 

24 Chicken wire (as above) m 1.90 1.5 2.85 6.58 
: . 

F VEMT PIPE & '. 
B, i 

,- 
.- I * 

(i) PVC vent pipe, 110 mm o.d. (with stainless steel flysereen) ' 1I5.ZY 

(ii) PVC vent'pipe, 160 mm o.d. (with stainless steel flyscreen) 25 .hS ::: 

(iii) Asbestos cement vent pipe, 15 mm o.d. (with stainless steel flyscreen) 
' / 

24.70' :] 

(iv) Brick vent pipe (230 x 230 mm internal dimensions) ,' 
s 

25 Cement 50 kg 4.28 0.25 1.07 ~ .' * 
26 River sand e m3 

3 
I b 8 ;55' 0.1 _X' '0.86 * ._ .- ~. . 

27 B,ricks 1000: 85.50 0.120 10.26 
28 Flyscreen (stainless steel) -" No. , 3.80. 1 3 .8,0 15.99, ', 

G. ' 
. 

LABOR * 
29 PEt excavation ; m depth 3.80 3 11.40 ~, ,,. 

3.0. BuiZding~,latrinel(skilled labor) man/day 9.50 3' ., i'-F‘-,-. , * 28.50. ,. ,' " __-. ,-,- ___'... _ -!L 
~ 31> Buildi ng la.trine (unskilled labor) man/day > ,_ ,‘4.75.11' .' 3 14.25 54 .+ls :: :' 

.c --.{ . , _ ~. _-...--.---I.' -----, 
;" ,\~ , : '5 *' .~ -- 

p. -. I '1. :: _.. . * 
KOTES - - 

'% ', 
.- !. ' ?; I 1 ( 

. 1 - 
\<\ 

: " ._. ,,' .L ,," ,.- ,<': 
-. ., ' 

The cheapest op'tion costs~USS-145.95. ,' 
I :t 

1. 
i - structures with ferrbcement 

P 

2. .The*highes$ cost option cost{ 
square spifal superstructurea, 
screened vents of'160 mm;outer 
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