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GENERAL INFORMATION

A.

Background for the Study

During Robert Huesmann's visit to AID/W in July

1979, he met with Joseph Haratani, NE/TECH/HPN,

to discuss the need to review the status\ol water
supplies in the secondary cities in Yemen and to
explore possibilities for the introduction of alterna-
tive and appropriate lower cost systems. Huesmann
felt that sufficient attention was -being proyided

by the YARG and donors to the five large cities

(Sana, Hodeidah, Taiz, Ibb and Dhamar) and to the
small villages, leaving the secondary cities essen-
tially untouched. Based on this discussion, USAID/Sana
agreed to a visit by Haratani, accompanied by an
alternative technology consultant, to carry out

the following scope of work.

SCOPE_OF_WORK

l. Revidw available information and studie%'on
the water supply and sanitation sector.

2. Review water supply and sanitation sector
projects of YARG, USAID and other donors.

3. Identify possible small city water supply.
and sanitation projects.

STUDY TEAM VISIT

The study team was composed of two members, Joseph
Haratani, NE/TECH/HPN, team leader, and Michael

w. Skenfield, alternative technology consultant.
The team arrived in Yemen on Thursday, November
15, 1979 and departed on Friday, December 7, 1979.

During its study in Yemen, the team traveled through-
out most of the country except the extreme north

and eastern Yemen, both regions being relatively
sparsely populated. (See Map 1, Population Distribu-
tion). The team traveled north to Khamer in the
central highlands, 10 Mahweit in the midlands,

west to Hodeidah on the Red Sea coast, south through
the Tehama lowlands, and finally back to Sana through
Taiz and the Southern Highlands. Its itinerary

took the team through six of the ten provinces

(Sana, Mahwelit, Hodeidad, Taiz, Ibb and Dhamar) .

(See Map 11, Administrative Division). This coverage
of the most populated regions of the country provided
a fairly representative cross-section of Yemeni
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topography, demography and culture upbn which this
study is based. : :

ASSUMPTIONS

It is generally accepted that safe water, good personal
hygiene and household sanitation, and safe excreta disposal
are key prerequisites to good health. USAIDASana has

given high priority to the water supply and sanitation
sector as evidenced by its program and its request for

this study. :

Based on discussions with USAID/Sana the study te&n
assumed that inadequate sector attention was being given
to the secondary cities in Yemen. The team also assumed
that the YARG is strongly committed to improving the
health of the Yemen! people and gives high priority

to water supply and sanitation sector programs. The
team further assumed that the target population gives
equally high priority to this sector and that they will
support and contribute to appropriate and practical
water supply agd sanitation projects. )

A. Document Review: The team reviewed available reports
and information about Yemen water and sanitation
sector while in Washington, D.C. and in Yemen at
the following locations:

l. USAID Office

2. YOMINCO Library

3. UNDP

4. Swiss Technical Cooperation, Ministry
of Public Weiks

5. Save the Children Federation/Mahweit

B. Official interviews: The team arranged appointments
Wwith various government organizations dealing with
water systems and sanitation. Brief descriptions
of the governmental agencies are given in Section
IV of this report. The following organizations
were interviewed:

l. Confederation of Yemeni Development Associa-
tions (CYDA)

2, National Water and Sewerage Authority
(NASA)

3, Yemen Oil and Mineral Corporation (YOMINCO)

4. Ministry of Public Works, Rural Water
Division (RWD) :

5. Ministry cf Health (MOH)
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6. Ministry of Municipalities (MOM), Dept.
of Environmental Health (DEH)

Qiscussions with AID, Peace Corps_and other expatriates:
The team met with Robert Huesmann USAIDfDirector;
USAID/staff; Jack Henry, AID Contractor. Meetings

were held with Byron Aldridge and Al Armstrung

of the USGS working with YOMINCO. The team was

also given invaluable guidance by Paul Dresch of

German Agency for Technical Cooperation, Ltd.,

by Melinda Babcock, YOMINCO Librarian, and Mohamed

Abu Bakr, USAID staff.

Those expatriaté%who had lived in the villages

were particularly helpful in describing the socio-
cultural characteristics of the Yemeni people.
Those who were more familiar with the government
structure were instrumental in arrangirng interviews

and were essential for the:team's understandihg
of the burfeaucracy in Yemen.

Visits to Yemeni homes: The team made arrangements

o visit homes in Sana'a and in villages they visited.
During off-hours not conmitted to interviews, travel
or writing, the team walked the back sireets of
several towns to observe and experience the daily

life patterns of the Yemeni people.

Personal observation and use of water and sewage
disposal systems: The team inspected and used
Toilets in hotels, office buildings and individual
homes. The team also visited plumbing stores and
observed plumbing construction on buildings in
Sana'a and other towns.

FINDINGS

A.

GENERAL

The centuries old Yemeni civilization has survived
only because it developed life support systems
which were in balance with its arid environment.
Cisterns were built to provide water during the
extended dry seasons. The limited rainfall run-
off was chanelled to irrigate farm terraces. Dry
farming was practiced extensively. In villages
where household water was obtained daily by women
carrying jugs on their heads, the value of water
was appreciated and water usage was kept low.

Today the Yemeni people suddenly have money to
spend. They can afford to drill wells and to use éj



diese! engine-driven pumps to extract water from
sub-surface aguifers. They can now irrigate lands
that have been traditionally dry-farmed. They

can now pipe water instead of transporting it in
buckets. With the help oi machines, water is becoming
more accessible and convenient. A

Plunbing stores now display modern squat-plate
toilets (requiring more water), lavatories and
faucets, tubs and kitchen sirks. Appliance 'stores
display large quantities of tiny automatig washing
machines. '

With their new-found wealth, the Yemeni people
will soon incorporate these water-using fixtures
and anpliances into their homes. The end result
will be a two-fold strain on water resources:

a. Creater accessibility.and convenience will
encosrage greater water use. :

b. The installation of piped kitchen sinks and
washing machines in the home will create a
greater volume of waste-water requiring proper
disposal. : :

The combination of ever-increasing demands on water
and decreasing supplies of water indicate that
Yemen has a serious resources problem with which

it must deal. :

With water mining already occurring in parts of

the Sana basin, it is likely that water demand

will overtake available water supply in Sana before
the turn of the century.

Since water is an overriding constraint to the
development of Yemen, USAID/Sana shouid focus its
efforts to assist the YARG in addressing this critical
issue in its developmen: plans.

SECTOR ORGANIZATiON
The water supply and sanitation sector in Yemen
is managed by the following YARG agencies:




l. Central Planning Office (CPO), Ministry of
Development MOD) .

Contact: No contract was made at the request of

our USAID coordinator for protocol reascens.

Comment: In our meeting with NWASA officials,

Ali Zein, Sudanesc Advisor, had suggested that

CPO officials would be the most helpfulxnin contacting

key officials in the towns we visited. ince this

contact was_discouraged, we relied on the many

persons we contacted informally during our visit

to gain the information needed.

2. Rural Water Division (RWD), Ministr{Tof Public
Works (MPW).

Corntact: Ibrahim Ashami, Deputy Director
General.

Comment: When I introduced myself as a represen-
tative of A.I.DJ investigating the status
of whter suppiies for secondary cities, Mr.
Ashami told me that RWD had specifically requested
USAID/Sana for assistance in this sector five

" years ago but never received a response.
He was surprised and pleased that A.1.D.
was belatedly showing interest in the secondary
cities. In the meanwhile RWD has agreed with
the Japanese government to implement water
supply projects through a Japanese firm, Pacific
Consultants International, for the towns of
Yurim, Bayt al Faqih, Sadah and Al Bayda.

UNDP/WHO is providing technical assistance

to RWD through two WHO sanitary engineers,

ten United Nations Volunteers (engineers and
diese! mechanics) and one Netherlands Volunteer.

In addition to USAID assistance, RWD is receiving
"assistance from Feace Corps, UNICEF, WHO,

UNDP, Japan, Iraq, Saudi Arabia, Abu Dhabi,

the Federal Republic of Germany and the Netherlands.

3. National Water and Sewerage Authority (NWASA) .

~amtact: Mohamed Abu Talib, Deputy Director
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General

Comments: NWASA was originally created to

manage the water supply and sewerage systems

in Sana and Hodeidah. 1t is now also responsible
for Taiz, Ibb and Dhamar. It is very likely

that as some of the secondary cities grow,

NWASA will be asked to take over their water
supply and sewerage management.

Yemen Oil and Mineral Corporafaon (YOMfNCO)
P

Contacts: Mahmoud Al-Odeni, Chief, Surface
Water; Abdallah Al-Thari, Chief, Ground Water;
Jama! Ahmed Zaifallah, Geophysical Technician.

Comments: YOMINCO with the assistance of

USGS is collecting basic water resource data.
It is collecting stream flow data from 12
stream gaging stations and rainfall data from
60 rain gauges located throughout the country.
It is also establishing probably the best
library on water resources of Yemen.

Ministry of Health (MOH)

Contact: Dr. Hamadnalla Elamin, Deputy Director
General of Preventive Medicine.

Comment: The MOH is not involved with the
provision of domestic water supplies. It
only monitors water quality by conducting
chemical and bacteriological analyses.

Department of Environmental Health (DEH),
Ministry .

Contact: Ismail El-Thawr, Director General

Comment: This Ministry was recently split

off from the Ministry of Public Works and

is just now in the process of becoming operational.
It presently has no water supply projects

although it has overall responsibility for
municipal water supplies and sewerage.



7. Confederation of Yemen i Devélognent Associations

TCYDA)

Contact: Hamoud Al-Salahih

Comment: All village water supply project
requests from LDAs are channelled through
CYDA. CYDA provides technical and™financial
assistance (often from external donor sources)
to the LDAs.

DONORS

The team found a large number of foreign drganizations
and governments involved to some degree in community
water systems. Noneyhowever, weré found to be
directly involved in sanitation and sewage disposal.
The organizations found to be working with water
systems are as follows:

1. USAID: .Through yarious YARG agencies and
projgcts. SR g

2. Peace Corps: VYolunteers assigned to RWD project.
3. UsGS: Technical assistance to YOMINCO.
4. UNICEF: Providing pipe for rural water projects.
5. UNDP: Providing fechnical assistance. to RWD.
6. IBRD: Water supply/sewerage loans to big
cities. -
7. WHO: Technical assistance to RWD.
8. UN Volunteers: Assigned to RWD.
9. Netherland: Technical assistance & equipment
to RWD.
10. SCF: Mahweit Province Village Water Supplies.
11. CRS: Initiating joint project with German

Agency for Technical Cooperation, Ltd.

12. Fed. Rep. Of Germany: water supply for Al
Mahabisha.

{3. Saudi Arabia: Financed 238 wells drilled by
Japanese. )

14. Japan: Rural Water Phase 1 - 50 wells (loan),
Phase 11-24 wells (grant).

15. EEC: Well improvement in Al Kabbaita villages.

16. Abu Dhabi: Sana water supply grant.

17. Iraq: Grant funds to RWD.



TECHNICAL

1.

Geography_ (See Map 111, Physical Geographic
Division). Scattered bits of information

and evidence indicate that the Western Highlands
and perhaps the Western midlands were once
forested. Deforestation over the cgenturies

has been accompanied by a reductiont in rainfall
and in spring flows (according to reports

from older Yemen i people). Today the Highlands

throughout Yemen are experiencing low prec1pitation

rates and gradually diminishing spring flows.
Furthermore, water levels measured ip wells
in the Central Highlands are dropping at a
rapid rate (presmnably because of increased
punping and declining precipitation fevels),
according to 3 UNDP official.

The Western Midlands appear 1o be an area

of high precipitation rates and of greatest
surfacewater availability. Much of the -precipi-
tatison falling on the slopes of the Western
Highlands makes its way into aquifers and

wadi alluvium and which reappears along midland
slopes as springs and in wadi channels as
perrenial streams. Moisture-laden air coming
from the Red Sea and picking up warmth and

more moisture over the Western Lowlands, cools
as it rises and precipitates the bulk of its
moisture in the Midlands and Western Highlands.

The Western Lowlands are 3 ncoastal desert.”
Precipitation levels are low and natural vegeta-
tive cover is sparse. wadis that run freely

in the Midlands disappear into the dry sands

of the Lowlands. Water that appears on the
surface drop out of sight and well below the

surface of the deep lowland alluvial plain.

Only during heavy rainfall and rapid run-off
periods do the lowland wadis flow.

Soils of the Highlands and Midlands exist

only in wadi basins and on terraced slopes.
Ridge tops and mountain slopes are mainly
exposed bedrock. It is in the ridges and
slopes where most of the villages are situated.
Yemeni homes appear to "sprout" of the rocks.

On the lower Midlands and cut on the Western
Lowlands the topography flattens and soil
depths increase. The thatched Tehama homes



of this region sit on deep and highly permeable
silty and sandy soils of an ancient seashore.

Water Supply

A. General

" Yemen is a water-short country. Although

parts of the country (Ibb region) receive

as much as 1000 mm. (40 inches) of rainfall
per year, three controlling factors -produce

a semi-arid regime. First, rainfall only
occurs during two short periods of the year,
from the begirning of April to the end of

May and from thie end of July to the end of
September. Second, the regions of highest
rainfall are characterized by steep, rocky
slopes which contribute to the rapid run-off
of rainfall not collected on farm terraces.
Third, the country iies between 13 degrees
and 18 degrees north latitude and experiences
warm to hot climates the year around. Some
information sources suggest that denuding

of the land for the collection of firewood
has contributed to the problem of aridity.
However, there are no long-term rainfall data
for Yemen to either prove or disprove this
thesis.

Although there are many small perennial spring-
fed streams (most of which flow west from
the highlands), there are no major rivers

in the country. (See Map IV, Physical Setting).

The main sources of water for irrigation,
industrial and domestic use are from wells,
springs and cisterns. Natural surface waters

are a very minor resource. Their use is generally

restricted to the narrow flood plains adjacent
to perennial streams. '

B. Springs

Of the secondary cities visited, the only

one that depends on springs for its major

water supply was Mahweit. Al Masiyah spring
which flows out of the center of the town

is the main source. There are also several
cisterns which collect surface runoff, the
largest having a capacity of 2400 cubic meters.
This cistern was less than a third full at

the time of our visit. Cistern water is not
used for drinking in Mahweit, only for washing



clothes and for watering livestock. However
in some of the neighboring villages where
there are no nearby springs, the people drink
cistern water. :

There are several springs around and helow

Mahweit that are used mainly for irrigation.
Although the Koran states that water belongs

to everyone, traditional usage patterns, especially
for irrigation, make it politically unfeasible

to divert the total flow of springs_for’domestic
water supplies. -+

The general pattern in and acround Mahweit
finds the villages perched on the peaks of
mountains and ridges and the springs appearing
hundreds of meters below them. Under these
contrary conditions, the limited water that
can be diverted for town supplies becomes

an expensive comimodity -because of piping "and
punping costs. )

Cc. wells

All of the towns we visited in the highlands
(Anran, Raydah, Khamer and Mabar) and in the
Tehama (Mansuriyah, Bayt al Faqih and Zabid)
depended on wells for their domestic water
supply. Although there are significant differences
in water resources between the highlands and

the Tehama, the existing water supply systems
f£it into a general pattern. Water is pumped
from a dug or drilled well using a one-cylinder
diesel engine (usually a Japanese built Yanmar)
coupled by belt-drive or drive-shaft with

a right-angle gear head to a multi-stage turbine
punp. The water is pumped to an elevated

tank or a ground level tank above the town

and distributed to public spigots and to individual
households. Households that receive piped

water are usually served by a single tap.
Usually the kitchen does not have piped water.
Where water 1is hand-carried, a water canister
with a spigot 1is filled by bucket and used

as the only source of water in the kitchen.

In none of the towns visited were all of the
households connected with piped water. The
townspeople interviewed expressed the need

for improvement and expansion of their water
supply system.



D. Cisterns

The common occurence of exposed bedrock throughont
the highlands presents an ideal watershed
condition for the coliection of rainfall runoff
into cisterns. It is an excel lentiexample

of appropriate technology and its continued

use should be encouraged.

-

£
As the rainf.ll data collection coverage of
the country is expanded, changes in“fainfall
patterns might reveal new areas where additional
cisterns should be built to collect runoff.

Excreta Disposal

The traditional.Yemeninmethod for excreting
wastes is from a squatting position. Both
men and women squat to urinate and defecate.

After defecating Yemeni people ncleanse themselves?
with water. A bucket near a dry toilet or

a spigot near a flush toilet provides the
water source. If no water is available, as

in outdoor dry toilets, a stone is often used.

The followng types of toilets were observed
and used by the team:

Traditional dry pit-toilet. (Figure 1) This
is the tolilet most commonly found in the stone
or adobe homes of Yemen. There are a number
of variations of the structure, but the end
result is the same. Urine is separated from
fecal matter, falls on the floor in front

of the raised feces hole and flows along a
channel and through a hole in the wall to

the outside. This urine flow is usually aided

by water splashed along the floor.

Feces are excreted into a hole and drop to
a pit in the ground floor pelow or, in the

case of single story homes, into a pit beneath

or alongside the house. The pit either has

a small opening to the outside at ground level
or a sealed-up partition wall that can be
broken into for cleaning.

In the cities these pits are occasionally
cleaned out and the material hauled away to



an undetermined location. In the village
the practice is to utilize dried feces from
the pit for fertilizer.

Modified flush/pit_toilet. (figuré_z) In
The Tehama where many of the stone/adobe homes
have living quarters on ‘the ground flcor,

a modified toilet is used. This looks like
the pit toilet from above, but instead wf
feces dropping straight down, they fall into
a sewer pipe which slants off to the side
and into a underground leaching pit adjacent
to the outside wall. Tne solids are moved
through the sewer pipe with water splashed
down the hole from 2 bucket or hose.

Toilet plumbed to sewer lines. Apparently
as-mpltistorled~pubL;c¢build1ngs such as-hntels
and offices were constructed there was a need
for a system other than pit toilets. As a
result the flush toilets of both Arab and
Western styles came into use.

The porcelain or cement "squat toilet" of

Arab design (figure 3) is built into the floor
and has a water-seal trap to close off sewer
gases.

This toilet 1is flushed by water in a "high
tank" mounted on +he wall above. The flush
volume is about 4-6 liters. The Team observed
that in some cases these toilets did not flush
efficiently.

European flush toilets (Figure 4) are commonly
found in hotels catering to Westerners. These
toilets are designed for a 12-liter flush

and appear to be operating from g8-12 liters
per flush depending on individual adjustments.
They are a nrear-flush" design with the sewer
connection in the wall behind the toilet instead
of in the floor beneath it. As 2 result,

they flush quite inefficiently, especially
when they are adjusted to flush at less than
the designed volume. Usually a spigot is
mounted nearby for hand wiping and toilet
paper 1is available for Westerners.
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C.

Hodeidah, Taiz, Ibb and Dhamar), all domestic water
supply construction is the responsibility of the
Rural Water Division (RWD). It appears that the
RWD is receiving sufficient technical assistance
from the UNDP/WHO institutional supporh\project.

RWD is also receiving financial and material support
from a multitude of donors to the point that donors

are almost competing with each other for a piece
of the action. .

It seems to the team that RWD is receivimg more

external funding than it has the capacity to effectively
manage. In fact, more than one information source
stated that projects already designed, approved

and funded, are leit in limbo because funds and
materials are tied up in the bureaucracy or diverted

to other uses.

The Division of Environmeital Health (DEH) is at

the state of organizational development where external
technical assistance could play a significant role

in its future operation. In stark contrast to

the RWD, the DEH is receiving little assistance

from major donors. The team suggests that DEH

should be the obvious focus for USAID/Sana's initiatives
in the excreta disposal and sanitation sub-sector.
None of the other YARG agencies (i.e., CPO, NWASA,
YOMINCO, MOH) have major interests in village and-
town water supply and sanitation; however, each

has resources which should be utilized in the planning
and implementation of projects.

Based on the large number of donors now involved

in this sector, the team does not see the need

for USAID/Sana to expand its village and town water
supply activities beyond project 04&4. The major
problem is not the need for additional sources

of fuinds but the need for YARG tc systematically
organize and coordinate the many donor inputs.

Igchnical

s et 28 et e

l. Water Supply

The team concludes there is no program gap
regarding secondary cities water supplies.

Any further USAID/Sana involvement with RWD
will only tend to increase the project logjam
that now exists. The only logical manner

for USAID/Sana to become involved in secondary



cities water supply projects is through third
party agencies (e.g., SCF,ARS, Peace Corps).

C

Excreta Disposal

A Y
On the whole, the traditional excreta disposal
system used in each area is the best and most

appropriate method. Ample sunlight for sterilizatiodm

and drying is present throughout the cquntry.
Exposing axcrement to sunlight is the most '
~ffective means for purifying that Waste material.
sanitatior problems arise when excrement 1s
exposed to vectors of disease (flies, cats;

dogs) or direct human contact (bare feet).
Minor modifications can be made to each system

to make it sanitary. :

Dry pit-toilet. A seal on the toilet hole

and on the access hole to the pit can prevent
vectors of disease from contacting fecal material.
Better control and ultimate disposal of urine =
is important for improving this system. Other -~
modifications can modernize the method and

make it work more effectively and be more-
aesthetically acceptable (modifications are’

shown on figures 6 and 7).

Modified flush/pit toilet. The pit in this’

foilet system is already sealed-off. However
the other modifications described above for-

the dry pit-toilet would make this a more o

effective system.

Squat ‘.oilet and flush tank. This is merely.
3 modernization of the mooified pit toilet .
described above. Its characteristics are

as follows:

(1) Provides a water seal instead of a hole
cover.

(2) Combines urine with fecal matter (generally
considered a disadvantage since urine
tends to counteract the natural decomposing
organisms in the feces).

(3) Utilizes 2-& times as much water as the



modified flush/pit toilet.

- (4) Places a defjnite control on uriné.movémeﬁt.

‘The team considers this fixture inappropriate .

because of increased water use and because

it combines urine and feces. A more appropriafe

“fixture would be one that separated urine.

,W@stern flush toilets. The use of a Western-

style toilet that flushes at greater than

"3 liters is an irresponsible and unneceéssary

use of precious water supplies in Yepmen.

The use of any western toilet is inappropriate
and should be prohibited except perhaps in
dwellings catering to western quests where

a low volume (3 liter) design could be used.

Personal Hygiene and Sanitation

There appears to be a popular misconception

among the Yemeni people that cleansing with

cold water is sufficient. The team noticed

that at number of streetside restaurants in
villages there were small tanks of water,

a dirty towel and a sign depicting hands being
washed under a spigot. An awareness of the

need to cleanse hands is piesent in this society.
The next step is to effectively introduce
warm-water and soap into that cleansing process.

Sunlight is an ever-present source of energy

in Yemen. It can be utilized for the production
of needed hot water by a relatively simple
installation on each roof top (Figure 3).

In the Highlands a freeze-protection provision
should be designed in the system. In the
Lowlands and Midlands where freezing does

not occur, the design can be quite simple.

The team visited with members of health clinics.
in Amran, Mahweit and Hodeidah. Work in these
clinics deals with teaching mothers how to
cleanse themselves and their children. Warm
water is not available to the clinics or to

" the Yemeni villager unless they heat it on

a stove. Providing solar heated water to

‘clinics as an example would provide a direct
 avenue for education and demonstration.



vi.

RECOMMENDAT IONS

A. Sector Organization

The team recommends that USAID/Sana limits its
future water supply projects through RWD to Project
o44 until at least the present project Nogjam is
cleared and RWD 1is capable of effectively managing
and implementing its project portfolio.

The team further recommends that USAlD/Sana'explore
the possibility of providing technical assistance
to the DEH/MOM in the areas of excreta disposal

and sanitation.

Donozs

Because of the large number of donors participating
in water supply projects through the RWVD, the team

reconmends that any future USAID/Sana water supply

projects ;be implemented by third parties (e.B%,

SCF, CRS, Peace Corps) or other donors (e.g., Federal

‘Republic of Germany, Japan) rather than through

RWD.

‘Igghnical

|. Water Supply

The team recommends that USAID/Sana identify,plan
“and implement appropriate low-volume, low-

pressure water supply demonstration projects

through third party agencies. These projects

should include the use of solar energy to

heat water in homes, clinics and other institutions.

fﬁ. Excreta Disposal

The team recormmends that USAID/Sana plan and
implement projects to demonstrate dry and
. composting excreta disposal systems based
_on traditional home construction methods and
- designs. '

3, Personal Hygiene ‘and Sanitation

The team recommends that USAID/Sana plan and

implement projects to demonstrate the use

of solar energy to heat water and to demonstrate

and encourage the use of warm water and soap
for hand and utensil washing through existing

projects (e.g. SCF nutrition center 'in Mahweit)

W



or through new projects.

Project Design

All of the above technical recommendations

are closely interrelated and the team recommends
integrating these components withip a single
armiart nackage whereever feasible.



u.
5.

10‘
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ITMPROVEMENT OF PIT TOILET
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YEMEN: the "long droi)" latrine

In the old part of the city of Sana the houses are slender and- tall, nsmg
tve to nine storeys from the narrow streets. A house is uaunllv occupxed
by one extcnded family. Each floor has one or two lavatory-bathrooms - lo-
cated naxt to a vertical shaft extending from 2 reeepmclo at the street ievel

to the uppermost bathroom as shown on the fAgure below.
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The faeces drop via a hole in the squatting slab down the shaft to the recep-
tacle from where they are collected at frequent intervals and brought to the

public baths.

Sana has eighteen public baths, the oldest dating back to medleval times. The
baths are used by almost evervone once a week. They are run by hereditary

bath-keepers who charge 2 small fee for their use.

At the bathhouse the [aeces are spread out on the roof to dry. Wood is
scarce in Sana and the dried facces are therefore used as fuel supplemeated
by the refuse of skins and bones from the slaughter yards. After burning,

the ashes are sold as fertilizer for the orchards and vegetable gardens in town.

The urine is drained away from the squatﬁg slaB to a groove in the stone
floor, from where it passes through an opening in the outside wall, to run
down a vertical drainzge surface on the outer face of the building. These

drains are often elezantly shaped and decorated. As soon 23 it reaches the
ground. the part of the liquid not evaporated on the way. disappears into. an

underground drainage sump.

Anal cleansing takes place on a pair of square stohes néxt to the squatting .
slab. Thausedwatarladmlnedawayﬂwsammyuﬂmuﬂne. No liquids
are ths led into the vlong drop” shaft or the receptacle below. Au Sana has
a hot, dry climate the faeces quickly dehvdrate which facilitates removal

{Kirkman 1976. Lewcock 1976).

"This system may seem odd but is indeed well adapted to the
15eal situation: multi-storey buildings, extremely dry climate,
scarcity of water and lack of firewood. Ecologically it is sound:
There is no pollution of water or soil.

From a health potnt of view it would hardly be acceptable as it
tavolves handling of fresh excreta. Whilst drylog on the roof of
‘ the bath the faeces are accessible to flies.

The final disposal of ashes {s safe as burning efficiently
destroys all pa‘hogenic organisms.



