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Preface

This papensone ohmicsofmfo:mﬂ‘l‘echnlul Notes prepared
by TAG® on various aspects of water supply and sanitation pro-

grammes in developing countries. The papers were originally

~ prepared as internal discussion documents; thelr wider distribution

does not imply endorsement by the sector agencics, government,
or donor agencics concerned with the programmes, nor by The
World Bank or the United Nations Development Programme.
Comments and suggestions on the papers should be addressed to
the Project Manager, UNDP Project INT/81/047, Transportation
and Water Department, The World Bank 1818 H Suea NWw,
Washington, D.C. 20433.

Riehqrd N. Middleton

Project Manager
Summary | |
This construction manual has been prtparcd asa ﬁdd mtnunl for

_ Self-Help Housing Agency (SHHA) Technical Astismus (TAs)

charged with assisung urban householders and comm:lon in the
construction in Botswana of REC 11 latrines. Tbe‘ REC 1] is a ven-
tilated improved double-pit latrine, particularly suitable for pro-
viding affordable on-site sanitation in urban areas. The booklet
sets out current recommended construction procedures and super-
vision guidelines, and contains extensive construqion drawings and
details. : -
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1. Introduction

This booklet is intended to serve as a field manual for Seif-Help Housing Agency
(SHHA) Technical Assistants (TAs) charged with inspecting and assisting in the
construction of what are known in Botswana as **Revised Earth Closet Type 11
(REC II)" latrines. These are ventilated improved double-pit latrines which are
particularly suitable for use in urban areas. In addmon to assisting residents of

Seif-Help Housing Areas in bunldmg their homes, the SHHA TAs have three major
responsibilities in the field of sanitation: ;

- first, inspecting the construction of substmuurcs whnch are bunl( by private
contractors;

second, supemsmg. and prowdmg assistance to, mdmdual plot-holders in the
construction of their superstructures; and ~

third, monitoring the use of the latrines at‘lcr construcuon is finished.

" The success of the REC 1l latrines depends, to a very. Iargc degree, on the dxllgcnoc
and care with whnch the SHHA TAs fulfil lhese mponsnbllmcs
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- 2. Principles of the Ventilated lmproved Double-Pit
(VIDP) Latrine |

The Revised Earth Closct Type 1l (REC 1) lalnnc was [Frst introduced in Botswana
in 1978. The initic! design was derived from one which had been prenously tested

in England by the Building Research Establishment. The REC i is more popularly

known as a ‘‘ventilated improved double-pu (VIDP)" latrine. Since 1978, over
2500 REC 11 units have been bunlt in Botswana and another 7000 are cummly

~ under construction. Proposed dcvdopmcm plans call for another 6000 to be built |

within the next five years, and it is clear that this is the preferrcd sanitaticn system
for most urban areas in the country.

The design of the REC 11 unit is based on some fundamental principles of opera-
tion which the Technical Assmam must keep in mmd throughoul the construction
period and thereafter. . !

Princlple 1: Two Pits

The REC 1 design is derived from the
traditional rural pit latrine which has

been adapted and improved 1o meet . S b
more complcx urban conditions. While _ L ‘

it is similar in some ways, there areim- - £
portant differences. In rural areas, B ¢

when pits become full, they are covered
permanently and the superstructure is
relocated. This is not usually possible , ( S
in urban areas where plots are smaller : M P2
and residents prefer a more solid L '
superstructure which i¢ not readily
~ moved. For these reasons, the REC Il :
has been developed. It provides two
shallower pits, placed side by side and , EC ! .
 straddled by a single superstructure. In- che REC 1 (VIDP) Latrine:

stead of movmg the entire superstruc-

ture when the pit is full, the plot-holder

simply moves the portable glass-fibre

reinforced pla: tic (grp) pedestal from

one pit 10 the other and recaps the

unused hcie. The REC 1l is a dry

latrine, and i¥not designed to receive

liquids other ghan urine and small
- amounts of wgter. These liquids soak

away into thesubsoil below ground

level.




Principle 2: The Ventpipes

Both pits are ventilated by separate
black polyvinyl chloride (pvc) vent-
pipes, capped with flyscreens, which
serve a dual purpose. First, they carry
the foul air out of the pits and away
from the superstructure. This occurs
mainly because wind across the vent-
pipes sucks [resh air through the latrine
seat and foul air out the ventpipe. It
also occurs because the air in the vent-

~ pipes rises when heated by direct

sunlight. Second, the ventpipes serve as
insect traps. Flies and other insects will

‘only fly into the light. Thus, when they

travel out of the dark pit and up a

ventpipe, they are trapped by the fly-
screen, die and fall back into the pit.

Principle 3: The Latrine Pedestal
 The portable grp pedestal was original-
ly designed in direct collaboration with

the residents of Seif-Help Housing
Areas in Gaborone. After it was estab-
lished that people prefer to sit, par-
ticular attention was paid to the size of
the pedestal’s upper and lower open-

. ings. The upper opcmngu large

enough to minimize foulmg of the
bowl, while the lower opening is small
enough to encourage parents to let
their children use the pedestal without
fearing they will fall in. Thus, the bowl
is designed<for, and should be used by,

all age groups.




Principle 4: Improved
Maintenance

The provision of two pits gives greater
flexibility in maintenance. A pit will
fill, under normal conditions, in about
four years. It should then stand for at

least one year. This allows time for the -
~ waste material to dry out and decom-

pose, so that it may be more casily
removed and not pose a health hazard,
The full pit may then be emptied at any
time during the neat three years, while
the other pit is in use. This givesthe
Town Council ample time to arrange
for the emptying. It is most important
that plot-holders do not use both pits
 at the same time. '

Principie 5: Self-help
Responsibility for constructing the

superstructure lies with the plot-holder.

He must complete it within a specified
time period (currently, 3 months) in-
order o retain the right to occupy the
plot. Every effort must be made by the
TAs to assist the plot-holder in fully
- completing his superstructure as soon

~ as possible after the plot is allocated.

. Ycusm
Remove Tanky
Coversabs  Trvek
Hoss
ooy y
Latring :

- ~

Cond'tmctlng the Superstructure
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3. Inspectilng the Construction of the Substructure

This section pmcms a step-by-step outline ol‘ lhc construction programme fol-
lowed by private contractors w . °re hired by Town Council 1o build the RECII -
latrine substructures. It highligh.. 2 pamcular. the duties of the SHHA Technical

Assistant (TA) who is responsible for inspecting the work and reporting on its pro-
gress to the SHHA Senior Technical Officer (STO) or the SHHA Senior Works

Foreman. Regular visits should be made to the plot dunng the construction period,
and progress recorded on Latrine Inspection Record Shms (see Appendix VII), to
be supplied by individual SHHAs.

Before entering the field each day, the TA must cnsurc‘ that he has the necessary
cqunpmcm required to complete hts task. This includes lhc following:

*A Spml Level _

¢ A Copy of the Contract Drawings

¢ A Steel Tape Measure

¢ A Notebook with Carbon Papcr. and a Pen
¢ Latrine Inspection Record Sheets

e A Mallet or Hammer

® Steel Stakes

* A Satchel or Carrying Bag

- Fleld Equlpmem

‘The TA must kecp a clear written account of all his observauons da(ed and cmcred
in the notebook. In the event that he discovers a deﬁcn¢ncy on the part of the con-
tractor, he should inform the contractor in writing, give one copy to the STO, and
retain one copy for his own records. He should avmd dnspuls with Lhe contractor

or his staff on the job site.
' .




3A. Substructures Built in Unstable Solls

Step 1: Location and Staking

The TA is responsible for locating and
staking the outline of the substructure
on the plot, prior to the arrival of the
- contractor. This should be carried out
in close collaboration with the plot-
holder, and ensures that the latrines are
~ located in conformity with Ministry
and Town Council regulations.
~ The substructure should be located
at one of the rear corners of the plot,
parallel to the pluc boundary and no
closer than 2750 mm to it. This leaves
space for access to the latrines by

Council maintenance crews and ensures

that one latrine is at least S metres
from the next., The staked area must
measure 4450 mm by 2000 mm.
- Inrocky areas, it is preferable that,
" following the staking, the TA arranges
to have two 1.5-metre-deep hand auger
holes dug at the centre of the pit 10 test

for rock. If rock or unpickable soils are

found, the substructure must be relo-
cated along the rear boundary. The TA
should consult with the STO before
rc'ocating the latrine away from the
rear plot boundary. '

||;'w|l e &1
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Step 2 Orientation

Before construction begms lhe TA
must ensure that the contractor is
aware of the proper onemauon for the
latrine. -

First, the latrine should be oriented

so that tlfe maximum amount of direct

sunlight reaches the black ventpipes.
On calm days, proper ventilation of the
pits relies on the mr ins»de the vent-
pipes heating up, rising and sucking the
foul air upwards. Preferably, there-

- fore, the venipipes should face north-
wards. Where this is difficult or impos-.
- sible to achieve, the ventpipes should

face easy zards or westwards. They
should not face southwards. Where
conflicts arise, the TA should consult
the STO. -

Second, the TA must ensure tha: the

future door to the superstructure is not
directly visible to either passersby or

- neighbouring plots. Preferably, the

door should face the plot-holder’s
future house. If the door is not proper-
ly located, pisi-holders may refuse to
use their lamne

10
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Step 3: Excavation and
Foundation

The contractor commences construc-
tion of the substructure by excavating
the pit defined by the staka. digging a
penmctcr trench and pouring a con-
crete stnp foundation. |
In inspecting the excavation and the
foundation, the TA must ensure that:

1. Soils at the botiom of the pit are
firm and form a good foundation
for the blockwork.

2. The concrete mix being ysed in the

foundation is in the proportion of

1 cement to 2 sand to 4 stone.

3. The concrete is covered and kept
moist for at least 3 days in order
to allow it to cure properly.

4. The top of the foundationis no
less than 1250 mm below natural
ground level.

S. The overall dimensions of the
foundation are correct and lhe top
of the foundation is level.

6. Earth removed from the pitis

evenly distributed around the sub-

structure or removed from the
site. If the soil is left in one large

pile, it may cause accumulation of

rainwater whn:h could flood the
pit.

ol e v
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Ste' 4: Blockwork y .
p . Corershads Mm

Once the concrete foundation has e

EIIY DS LT SARY

cured for at least 3 days, the contractor i ¥ Fu

Sea

may commence construction of the ‘ L -
concrete-block walls. The concrete : i Jolats ~

should be kept damp during the curing i, Cemn ] | (2counm)
period with, for example, wet hessian | o i Open |
or sand. e WS - Joints

Inmspeumglhcblock“ork the TA ’ Foundation E. }*‘/ v 'mnzgm')

must ensure that: = (200 mm doep

1400 mm) j,{

1. 150 mm solid blocks are used — Lo 5
throughout, and are of good Sy v :

quality. »
2. The mortar mn is 1 mml lo-l ' .

sand.
3. All joints in the central dmdmg m:‘m _mmh cgntnl Dlvldlng

wall are well scaled.

4. All vertizal j jyoints in the perimeter
walls are lcft open (1o a width of
10 mm) except for the top two
courses which must be fully scaled
to prevent insects and rain water
from entering the pits.

5. The walls are at least five courses
high and, when complete, extend
at least 100 mm above natural
ground level.

6. Wh#n the tlockwork is com-
pleted, the carth at the bottom of -
the pit is loosenad with a pick,
and all surplus mortar is removed.

12




Step 5: Coversiabs :
Usually, the reinforced concrete cover-
slabs are manufactured off-site and

~ deiivered by a second contractor. Fol-

lowing completion and proper curing,

for at least 3 days, of the block walls,
the contractor may commence (o lay
the coverslabs. The two central slabs
are fixed permanently in place. The six
~ outer slabs are left loose so that they
may be removed i future to facilitate
cmptyms of the pit.

In inspecting the slabwork, (hc TA
must ensure that:

1. On delivery, the slabs are in good
condition. He should check for

flal.:ng, chipping, cracks, exposed

reinforcing steel, and, in particu-

lar, damage to the overlapping
edges which may prevent them -
from being sealed properly. Also,
he should check that the angle
irons and the pedestal and vent-
pipe holes are correctly located
and oriented.

2. Foilowing fixing of the two cen-

tral slabs, mortar is applied to the
exposed block lip to raise it to the
level of the underside of the cen-
tral slabs. This mortar should be

-~ smooth-finished, preferably with a
steel trowel, and allowed 10 set for
24 hours.

3. A single strip of non—sctung rub-
~ berized sealing compound is

applied to one edge of all remain-
ing joints between the six outer |,
slabs and the inner slabs or
blockwork (this prevents the
movement of igsects to and from
the pit and makes it airtight and
odour-free). THe outer slabs are

then placed in position and but(ed _

tightly (ogethel‘

Thin coat of mortar
g ¢ 0 1!%#:1}1}
; :
} T T | 1‘1*{,},;‘

Leveiling for Quter Slabs

Laying the Coverslabs

13



Step 6: Sackfill

Once the slabs are in place, the con- .

tractor may commence to backfill. In’

inspecting this operation, the TA must
ensure that:

1. Backfill is properly complcted. .
2. Backfill is sloped away from the
upper edge of the outer slabs to

carry rainwater away from Lhe
latrine;

3. The backfill against the lower
courses of open blockwork drains

well. A permeable material such

as gravel should be used.

4. The backfill against the top two
cours=s of closed blockwork does
not drain freely. An impermeable
mu;:jenal such as clay should be

S. In order to prevent damage by
- . rainwater, about 100 mm of the

“top surface of the backfill is com-
posed of cement-stabilized mate-
rizl mixed in the proportion of 1
cement (o 10 sand or soil.

14
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3B. Substructures Bullt in Stable Solls

~ Step 1: Location and Staking

The TA is responsible for locating and
staking the outline of the substructure
on the plot, prior to the arrival of the
contractor. This should be carried out
in close collaboration with the plot-
holder, and ensures that the latrines-are
located in conformity with Ministry
and Town Council regulations.

The substructure should be located
at one of the rear corners of the plot,

- parallel to the plot boundary and no
closer than 2750 mm (0 it. This lcaves
space for access to the latrine by Coun-
il maintenance crews and ensures that
one latrine is at least S metres from the
next. The staked area must measure
4200 mm by 1750 mm (i.e., the outer
corners of the ringbeam).

In rocky areas, it is preferable that,
following the staking, the TA arranges
(0 have two 1.5-metre-deep hand auger
holes dug at the centre of the pit to test
for rock. If rock or unpickable soils are
found, the substructure must be relo-
cated along the rear boundary. The TA
- should consult with the STO before re-
locating the latrine away from the rear
plot boundary,

A

% i an |
| e i by
‘, =rxBasss g "
Substructure LR 1 Bosadaries

ek emtt e
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Step 2 Oriantatlon |

Before construction begins, the ‘l'A
must ensure that the contractor is
aware of the proper oncmauon for the
latrine.

First, the latrine should be oriented

“s0 that the maximum amount of direct

sunlight reaches the black ventpipes.

On calm days, propcr ventilation of the
pits relies on the air inside the vent-
pipes heating up, rising and sucking the
foul air upwards. Preferably, there-
fore, the ventpipes should face north-

wards. Where this is difficult or impos- |

sible to achieve, the ventpipes should
face castwards or westwards. They
should not face southwards. Where
conflicts arise, the TA should consult
the STO.

Second, the TA mustensurelhauhe
future door 1o the superstructure is not
directly visible 10 either passersby or
neighbouring plots. Preferably, the

~door should face the plot-holder’s

future house. If the door is not proper-

ly located, plot-holders may refuse to. -

use their latrine.

16
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Step 3: Ringbeam

The contractor commences construc-
tion by excavating a shallow perimeter
trench, erecting formwork, fixing steel
reinforcing bars and pouring a concrete
ringbeam. The ringbeam should mea-
sure at least 250 mm by 20 mm
square. In inspecting these works the
TA must ensure that:

The tcmforcms steel core is con-
nected throughout and correctly
located so that it will lie at the
centr. of the ringbecam. The steel
must be raised off the bottom of
the trench, and the bottom and
top covers should be 25 mm of
congcrete.

.'Iheconcretebemsuscdismixed

in the proportion of 1 cement to 2
sand 1o 4 stone, not too wet, and
well compacted.

. The concrete is covered and kept |

moist for at least 3 daysin -
order to allow it to cure properly.

. The ringbeam is correctly aligned,

dimensioned and squared.

. The ringbeam projects at least 100

mm above namral ground level.

T BN Wi




Step 4: Excavation

Following completion and proper cur-.
ing of the ringbeam, for at least 3 days,
the contractor excavates the pit. In in-
specting this operation, the TA must
ensure that:

(X "X

18

1. The pit lies 125 mm inside the

ringbeam, thus ensuring that the
soil around the ringbeam remains
undisturbed. The clear width of
the pit must be 1000 mm. '

. The dimension from top of ring-

beam to bottom of pit is not less
than 1950 mm. S

. The sides of the pit are sloped (not

more than 1 in 20) and are ham-

- mered or compacted.
. Earth removed from the pit is |

evenly distributed around the
substructure or removed from the
site. If the soil is left in one large

pile, it may cause accumulation of

rainwater which could flood
pit. | |

L
ExcavaM and Ringbeam
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Sto'p 5: Blockwork

Fol'owing excavation of the pit, the
contractor will excavate a trench and
pour a single, strip foundation to sup-
poit the central dividing wall. This
wa'l can be constructed after the foun-
dation has properly cured for 3 days. -
In inspecting these works, the TA

~ must ensure that:

1. The foundation and central
dividing wall are keyed into the
sides of the pit so that the wall,

. when completed, is fTush against
the underside of the -ringbeam.

2. The concrete mix for the fooung
is | cement to 2 sand to 4 stone. -

3. The wall is constructed of 150 mm
solid block sealed throughout with
mortar mixed at | cement to 4
sand.

4. The central dmdmg wall is correctly _

aligned, perfectly perpendicular to
the ringbeam and vertical. ‘

5. The backfill around the ends of the
central dividing wall is recompacted
with cement-stabilized material,
mixed at | cement to 10 sand or
soil.

. 6. When the blockwork is completed. »
~ the earth at the bottom of the pit is
loosened with a pick, and all
surplus mortar is removed.

W
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Step 6: Coversiabs )
Usually, the reinforced concrete cover-
slabs are manufactured off-site and
delivered by a second contractor. Fol-
lowing completion and proper curing,
for at least 3 days, of the block wall,
the contractor may commence to lay
the coversiabs. The two central slabs
are fixed permanently in place. The six
outer slabs are left loose so that they
may be removed in future to facilitate
emptying of the pit. ,
In inspecting the slabwork, the TA
must ensure that: ‘

1. On delivery, the slabs are in good
condition. He should check for
flaking, chipping, cracks, exposed.

- reinforcing steel, and, in particu-
lar, damage 1o the overlapping
edges which may prevent them
from being sealed properly. Also,
he should check that the angle
irons and the pedestal and vent-
pipe holes are correctly located
and oriented.

2. Following fixing of the two cen-
tral slabs, mortar is applied to the
exposed ringbeam (o raise it to the

~ level of the underside of the cen-
tral slabs. This mortar should be
smooth-finished, preferably with a
steel trowel, and allowed to set for
24 hours..

3. A single strip of non-setling rub-

- berized sealing compound is
applied to one edge of all remain-
ing joints between the six outer
slabs and the inner slabs or

ringbeam (this preven:s the
movement of insects to and from
the pit and makes it airtight and
odour-free). The outer slabs are
then placed in position and butted

~ tightly together.




Sllp 7: Backfiil

Ometheslabsa:emphcc.thcoon-
tractor may commence to backfill. In
inspecting this operation, the TA must
casure that:

1. Backfill is properly compktéd. .

2. Backfill is sloped away from the

©upper edgcorlbeomcrshbsto '
carry rainwater away from tbe
latrine.

3. lno:dcrtoprevmxdﬂnueby

- rainwater, about 100 mm of the :
top surface of the backfill is com-
posed of cement-stabilized mate-
rial mixed in the ptoponiouotl
cement to lOundorsod
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4, Inspecﬂng and Assisting in the Constructlon of the
Suparstructure

This section presents an outline of the roles and rcspons:bthucs of the SHHA
Technical Assistant (TA) in assisting plot-holdcrs. or small contractors hired by
plot-holders, to build an enclosed superstructure. The plot-holder must complete
the superstructure within three months of being allocated the plot or else rua the
risk of forfeiting his Certificate of Rights.? Thus, the TA must do his utmost 10 en-
sure that the superstructure is completed on schedule. Regular visits should be
made to the plot during the construction period and progress recorded on Latrine
Inspection Record Sheets (see Appendix V11), to be supplied by individual SHHAs.
It is very important to inform plot-holders that they are permitted to use a

wide variety of building materials in constructing the superstructure so that latrine

- completion need not be delayed by lack of funds. However, the superstructure
must be propetly enclosed, ventilated and roofed. It is also important to ensure
that the ventpipes and flyscreens are delivered to the sstq: by the SHHA Ward Of-
fice before construction begins, so that they may be properly incorporated. Latrine
pedestals and a cap for the unused hole should be ddwéred to the plot-holder after
his superstructure has been completed. Finally, the plot-holder should try to pur-
chase or borrow all the materials he needs bcforcconstrucﬂon beginsso that he will
not be delayed. ‘

Two popular designs for a superstmaure I‘ollow

U N Y Wi

2 The Certificate of Righits, as defined in Botswana, gives the grantee the right of occupancy of his plot
in perpetuity, provided he constructs a latrine superstructure and a habitable room within a set time

period, and maintains payment of a momhly service charge. This right of occupancy may be inherited.
or transferred.



4A. Concrete Block Superstructure

Stage 1: Framlng

Having assembled the necessary lools
and materials, the plot-holder can
commence construction by setting out
the first course of block loosely. The

“two angle irons which protrude from
the central slabs establish the dimen-
sions of the superstructure. They are
located at the two outside rear corners
of the superstructure. The door frame

" and ventpipes should also be raised
and fixed. Flyscreens must be attached
to the ventpnpcs before they are raised.

In inspecting this stage of construc-

tion, the TA should ensure that:

1. The minimum number of blocks
is being used, in order lo save
money. :

2, The walls are squared and prop-

" erly located inside the angle -
irons.

3. The door frame and ventpipes are
level, plumb, properly braced and
located. -

4. The door opens outwards so that
there will be room inside the
superstructure for the pedestal.

5. The ventpipes are long enough to
extend at least 500 mm above the

highest point of the roof, in order
to ensure proper air flow. :

6. Flyscreens are secured to the
- ventpipes by galvanized wire.

v
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Stage 2: Blockwork _
Following inspection of Stage | by the
TA, the plot-holder may commence to
construct the walls of the supeistruc-
ture by laying the first course of
blocks. The front wall should be at
least nine courses high and the rear

wall eight courses. A gap of 250 mm by

11S mm may be left in the seventh
course of the rear wall for ventilation.
If the interior of the house is 100 well
lit, insects will be encouraged to enter -
or leave the pit through the pedestal in-
stead of the ventpipes and they will
thus be able to survive and breed.

In inspecting this stage of construc-
tion, the TA must ensure that: '

1. Blocks being used are of reason-

able quality, especially if made on

_the plot. :

2. A damp-proof course is placed be-

tween the slab and the first
course. S
3. “Brick-force’’ or similar mesh
' reinforcement is placed at every
second course, |
4. Blockwork is plumb, square and
level. . _
5. The ventpipes are secured to the
second and sixth courses using
galvanized wire or pipe clamps.

6. Mottar is mixed in the proportion.

of l cementto 6sand.
7. Ext_erior walls are plastered.-

tsome plot-holders ma

to build privacy walls in front

superstructures during this stage.

24
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Stage 3: Roof

Following inspection of Stage 2 by the
TA, the plot-holder may commence (¢
build the roof »f the superstructure,
This may be composed of 1500 mm
long by 1700 mm wide asbestos or cor-
rugated iron sheets. These must be cut
to accommodate the ventpipes and
secured to two 100 mm by SO mm pine
‘wall plates which are wired through the
top two courses on the rear and front
walls.

In inspecting this stagc. the TA must
ensure that:

1. The pirie wall plates are properly
secured to the top of the walls.

2. Therool‘sheasarepropcrly
secured to the rafiers.

3. The ventpipes are well fixed and -
the flyscreens are not damaged.

4. The vco.plpesmcndallaslsm

mmabovclhemghatpmntoflbc
roof. :

~ Roof Detail

lh 4

Stago 4; Latrlrp Pedostal and
Cap *

The latnne is confpleted bv securcly
fixing the latrine pedestal and concrete |
cap so that they are air-tight. This en-
sures that smells and flies do not entzr
the superstruc.ure.

(50 min x 100 mm)

-Galvanized Wire

secured through

-top 2 bleck courses 7

RearWall




4B. Alternative Superstructure

A less expensive, but earally accept-
able, superstructure may be constructed
using local materials, as follows:

Stage 1: Framing
1. Wire two rear gumpoles to the
angle irons protruding from the .
central slabs. _
2. Secure two front gumpoles to
' front face of substructure ensuring
that they are slightly taller sothat
roof will drain, . '
3. Frame side and rear walls at up-
per, middle and lower positions
with wood purlins.
4. Continue upper frame over front
wall and add second upper purlin.
S. Secure wooden door frame to

‘door will open outwards.
6. All work should be plumb and

front gumpoles, ensuring that = =~ - .Fumlng‘l‘mOSupontmctufo '

v
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Stage 2; Walls

1

. Stretch comtinuous chicken wire
over side and rear walls and secure

to gumpoles and purlin frame.
Leave ventilation space at top.

. Stretch cured hessian cloth (bur-

lap) over chicken wire f[rame and
secure. To cure the hessian, it
should be dipped in a salt/cement/
warm water bath (6 kg salt to 50

- kg cement 10 70 litres water).
 Cured hessian should be allowed
- todry on the frame foratleast 2

days.

Wire flyscreens to venipipes, raise
and secure to wooden frame using
galvanized wire. Ensure that the
ventpipes are long enough to ex-
tend at least 500 mm above tae

highest point of the roof, in order

to ensure proper air flow.

. Apply one coat wet cement mortar
_mixture (1 cement to 6 sand),

using large plastering brush, to eﬁc—
terior side of hessian frame and let
dry. Repeat for second coat.

. Walls should be kept moist for at

least 3 days in order to cure
properly. :

comtmctlng the $upontmctun '

Wallc Lo
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Stage 3: Roof and Door
1. Secure tin or corrugated iron roof

- to gumpole frame, ensuring that .

appropriate holes are cut to
accommodate the ventpipes.

2. Secure door to door frame, ensur-
ing that it opens outwards,

pa—g



5. Monltorlng the Ventilated lmproved Double-Pit
(VIDP) Latrine

The SH HA Technical Assistant (T A) shans the responsibility for monitoring the
reguiar use of the REC 11 latrine with plot-holders, SHHA Group Workers and
local Council health staff. However, because he is likely to have particularly close
contact with individual p!ot—holdcrs. hc should be fully informed on whal to look
for and what advice to give.

Al the completion of the construction of lhc supcrs(ructure. the TA should
review the following principles of operation of the latrine (also illustrated on the
REC 1l Operations Sheet) with the plot-holder. In turn, these should be
monitored in the months and years ahead in ordcf o ensure proper use, and
longer life. of the latrine.

1. Minimize input of water lnto
the pﬂs ‘
“The REC Il is a dry latrine. Urine and
small amounts of water entering the pit
will eventually evaporate or soak into
the soil. However, excessive amounts
. of water from bathing or cooking must
- not be emptied into the pits. This water
would accumulate and harbour breed-
ing insects. -
- Bathing water or dishwater should
be emptied into a drainage ditch adja-
-~ cent 1o the plot or, where available, in- -
toa soakaway located elsewhere on the

2. Do not put rubbish Into the
Tins, bottles, vegetable matter or other
sorts of refuse must not be placed in
the pit. These materials may block the
hose on the suction tanker truck when -
they are removed later. All refuse must
be placed in the rubbxsh bms provided
by SHHA.

;u‘d'




3. Whena rﬂ is full, notify tho
SHHA otfice Immodlatoiy

When one pit fills, the plot-holder must
move the pedestal to the other pit,
recap the first, and notify the SHHA
Ward Office immediately.

- The TA should inspect the first pit to
make sure it is full and record the plot-
number and date for future reference.
Council should then be notified to
empty the pit after a minimum period
of one year or when the second pit is
half full. This allows time for material
in the full pit to dry out and decom-
pose. After the pit has been emptied,
the TA must ensure that Council ,
replaces the strip of non-setting rubber-
ized sealing compound before resetting
the slabs.

4. Do not use both pna at the
same time -

The two pits must not be used at the

same time. If the are, the toilet cannot

be maintained and it will fail. -

‘_‘ .
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5. Keep the pedestal seat cover
closed

When not in use, the pedslal seat
cover should be kept closed. This will

discourage insects from entering the pit

and will keep the pit dark, Thus, in-
sects will be forced to travel up the

“ventpipes towards light and will be
trapped by the flyscreen. Air will con.
tinue to enter the pit through the gap
under the scat, maintaining the ventila-
tion of the pit.

8. Inspect the flyscreens
and coverslabs regularly

The flyscreens at the top of the vent-

- pipes and the coverslabs over the pit
should be inspected every 6 months o
ensure that they are properly secured
and in good condition. Flyscreens

should be made of plasticcoated glass-

fibre mesh only. If the ventpipes or

coverslabs need repair, report this to
the SHHA Ward Office.

7. Keep the superstructure clean
The inside of the superstructure and

the pedestal should be kept clean so as
. not to attract insects or create foul

smells. The door should be kept closed

when the latrine is not in use.
A small amount of water may be
used to clean the inside of the pedestal.




8. Ensure that the entire family
uses the latrine

- Ensure that every member of the piot-

holder’s family, especially small

children and elderly people, use the

latrine rather than the adjacent

- grounds. Children’s waste found out-
. side the latrine should be dropped

through the latnne pcdcstal into the

pit.

9. Ensure thanho REC i O
- tions Sheet is pinned ln
the latrine

REC 1 Operations Sheets should be -

distributed by SHHA to all plm-
holders. The TAs should check -
periodically to ensure that this shec( is

displayed prominently inside the
latrine.




| Appondix |

Substructure in Unstable Soils: List of Materials

ltem Description (see also Appendix D) | Quantity

1.0 Excavation of pit complete, including any nccessary shoring 1R20m’
, of sides, keeping free of water. ltem mcasured nc!. to include
for any necessary ov er-excavation

2.0 Concrete (class 1:2:4) in foundauoxis. mcludms all nccmaxy j.0m
formwork, etc.

30 Blockwork, including all necessary backfill in ccmcm- : 16.0 m?
stabilized material

4,0 = Precast coverslabs (sce Appendlx Y)
Slab |
Slab I1
Slab 1l
Slab 1V

5.0 | Concrete cap
6.0 Non-sctung rubbenzed s&lmg compound

Rant - N
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Appendix li
~ Concrete Block Superstructure: List of Materla!s

Item

1.0

20

3.0

4.0
5.0

60
7.0
8.0

9.0
10.0
11.0
12.0
13.0

Description (see also Appendix V)

Pressed metal door frame for 115 block wall complete with

pressed metal door (Left-hand door - open out - with mortice
lock - door 813W ¢ 2032H)
Alternative - with external quality timber door

PVC ventpipes, 110 mm dia., 2.5 m long

Plastic-coated glass-fibre mesh pieces 300 mm #qum. plus
fixing wire

115 mm blocks

10-gauge galvanized wire pieces | m long (4 foi' roof, 3 fof
cach ventpipe) :

Pine wall plate, 100 x S0 x 1700 mm long
Roof rafters (optional)

Roof sheeting, 1500 mm Iong x 1700 mm w:de. mdudms
roofing screws, cut for ventpipes as shown

Latrine pedestal

Cement - 50 kg packet

Pit sand (wheelbarrows) _

Emulsion paint to bagwash for walls
Gloss paint for door and frame (optional)

Quantity

90-100
10

2.00 litres

0.2 liuu
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Appendix Ill

Substructure In Unstable Solls: Plans

Foundation Plan
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Appendix m
Substmcture in Unstable Solls: Section

Section A-A

Amm 40 x 40 x 5L x 200
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At . valdhq\\bl‘-»-_ o |
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mm width. Mortar mix to be 1:4.
annby
Ministry of Local Gosernment
) . and Lands,
AN dimensions are in milimstres 2 Govemment of Botswana
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Appendix lV
‘Substructure in Stable Soils: Pian and Sectlon
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Appendix V

Coverslabsrrypes l & i Plans and Sections
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Appendix V- |
Coverslabs/Type lIi: Pian and SBCUOﬂs

| o -
| . - N
- oyt .,iso

A mlmlmLmL,,,me

-r 950
Saction 3-3
sy
Aogla irom ‘E{
i S
1t {4 | I
: T
g N |

=
[
|
AT

_f 500
it

Section , Plan Podestal
AR - cm—— sm .
Bettom concrets cover to bs 20 mm
, Drawn by
, /@ Ministry of .ocal Government
’ and Landr,
~ 1M dimensions 279 in mEEmetres Government of Botswana

39



~ Appendix V

CmrerslabslType IV: Plan and Sections
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Coverslabs: Bending Schedule Concrete Cap: Plan and Section
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Appendix Vi : | i |
Concrete Block Superstructure: Plans
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AppondtiI

Concrete Block Superstructure: Front Elevation

Front Elevation
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Appendix V1

Concrete Block Superstructure Soctlon

2 Dravm by ' :
B - Ministry of Locnl Government

and Lands,

-4 Gonmmon! of Botswana




Appendix Vii
Latrine Inspection Record Sheet

Note: The Senior Technical Officer (or Scmor Works Foreman) for each SHHA
 District should prepare a standard Latrine Inspection Reodrd Sheet for use by the
SHHA Technical Assistants. This sample is provided for reference purposes only,
and should be amended or improved as each Senior Technical Officer sees fit. One
clean copy of the Latrine Inspection Record Sheet for aach SHHA plot should be

filed permanently at SHHA headquaners

Name of SHHA Housing Area: f
Plot Number: : —

Name of Plot-Holder: : o

Name of SHHA Technical Assistant: ' «

1. Inspection of Substructure Built in Unstable Soll

Date m,ﬂmmn

A. Staking Completed

B. Latrine Correctly Oriented/Located | !

C. Hand Augering Completed : i

D. Excavation Completed

E. Foundation Completed _ ' 2

F. Coverslabs Delivered Intact |

G. Coverslabs Installed | I

H. Backfill Completed

I. Site Grading/Clean-up Completed !

Substructure Completed ] Date:

Signature of SHHA Senior Technical Officer’

or Senior Works Foreman: _
| » :

L 4 !
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2. Inspectlon of Subslructuro Bullt in Stable SOII

Dne'l'hneSigntm'e

A. Staking Completed

B. Latrine Correctly Oriented/Located

C. Hand Augering Completed

D. Ringbeam Completed

E. Excavation Completed

“F. Dividing Wall Completed

- G. Coverslabs Delivered Intact

- H. Coverslabs Installed

1. Backfill Completed

- J. Site Grading/Clean-up Completed

Substructure Completed 0  Date:

Signature of SHHA Senior Technical Ol‘ fi cct_
" or Senior Works Foreman

o 3 Inspection of Superstmdure

. Orientation Correct |

. Location on Coverslabs Con*éct

. Blockwork Completed

. Ventilation Gap Completed

. Door Correctly Instalied

. Ventpipes Secured to Rear Wall

. Flyscreens Installed

. Roof Complete

Latrine Pedestal/Concrete Cap Delivered

Sup‘erSlructure Completed (] Date:

Signature of SHHA Senior Technical Of ficer
or Senior Works Foteman
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~ Action Required by: |

| 4. Operations Iinspection

A. lsthmanywawormbbuhm(hepu’

B. Is only one pit being used?

C. Is the unused pit correctly capped?
DArelhesupetstmclureandlunneped&ﬂdm’
E. Is the pedestal seat cover closed? :
F. Are both flyscreens intact?

G. Are children using the latrine?

H. Isthcoperwonssheet postedmssdempaumaure?'

ODooooooog

ooooooooZ |

Date:

Signatureof TA:
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