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Schlumberger Industries
All the Technology
in the World of Water
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hether your need for flowmetering is in

domestic, commercial or industrial
environments, you can be sure Schlumberger
has the measure of your problem.

Schlumberger is a major company in the field,
operating from 17 strategic international
factories, meeting the demands of markets
which set the standards for design and
performance, and developing the innovations
to make a world of difference in effective water
management systems.

Back all this with the massive resources of the
Schlumberger Group worldwide in terms of
R&D and manufacturing technology and you
can see why Schlumberger is number one in
water metering with annual production of
nearly 5 million meters worldwide.

Schiumberger Industries,

50 Avenue Jean Jaures,

BP 620-03, 92542 Montrouge Cedex, France.
Téléphone: (33) 1-47 46 61 10.

Fax: (33) 1-47 46 60 92. Telex: 270676.
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OVE ARUP AND PARTNERS

For increased security, overground crossings of rivers etc. have been
put underground. This photograph shows 2 x 1500mm and
3 x 1100mm diameter steel pipes being laid under a railway.
CLIENT Severn Trent Engineering,

CONTRACTOR  George Law Limited,

CONSULTANT  Ove Arup and Partners, Water Engineering.

The new works is noted for its harmonious reconciliation within an
area of acknowledged environmental importance.

PHOTO Interior of treated water
reservoir.
CLIENT Tayside Regional Council,

Water Services Department.
MAIN CONTRACTOR Brwater Treatment Limited.
LEAD CONSULTANT Ove Arup and Partners, Water
Engineering.

OVE ARUP & PARTNERS.

13 FITZROY ST. LONDON W1P 6BQ.
TELEPHONE +44-71-636-1531

TELEX 295341 OVARPT G

FAX +44-71-580-3924

Ove Arup and Partners is an independent
practice, founded in 1946. The ideals and
principles of Ove Arup, founder of the
firm, areadriving force throughout. These
include belief in: total design - the
integration of the design and construction
processes and the interdependence of all
of the professionals involved; the creative
nature of engineering design; the value of
ingenuity and invention and the social
purpose of design.

The firm has, from its inception, been
concerned closely with the development
of water resources, water and waste water
engineering and environmental
improvement.

Experience of every aspect of the water
cycleand associated environmental impact
hasbeen gained through working onmajor
urban, regional, industrial and rural
engineering with projects at home and
overseas. Skills have been developed in
designing and developing economic
solutions appropriate to specific needs,
capabilities and circumstances.

The firm can draw on specialist personnel
fromastaff of4,700in 49 offices throughout
the world.

INTERNATIONAL OFFICES
Australia
Botswana

Brunei
Hong Kong
Indonesia
Ireland
Japan
Malaysia
Mauritius
New Zealand
Nigeria
Papua New Guinea
Qatar
Singapore
Turkey
United States of America
Zambia
Zimbabwe
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Prilling Muds
Ne developed PVC-casing and screens 20 years ago
and produce them since.

Jur drilling muds (CMC-Tylose, Barytes, Bentonites)
are offered with mud engineering.

Handpumps
VLOMP (Village Level Operation Maintenance Pump)

Water Treatment
Based on profound research and development
we are continuously engaged to create new

marketable products of water treatment technologies.

Our main activities:

® drinking water, desalinisation
® industrial water

® industrial waste water

® swimming pool water

for Water Conditioning
We supply high purity liquified chlorine gas in cylin-
ders and ton containers from our own factories.
We offer the following advantages:
@ all chemicals for water conditioning
@ comprehensive advice on safe handling
of chemicals
@ dosing and controlling systems and equipment.

Steel Valves

@ steel gate valves

@ steel swing check valves
@ butterfly valves

Storage Tank Production
and Installation

Pipeline Construction
of any Size and Material

PREUSSAG

jenbau GmbH
)5.66-00 -

__ I%gx 922828 - Telefax e 11) 5 66-39 00
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NEW METALLURGY
CHANGES
THE STATE OF THE ART.

NUOVA SAMIM'S HIGH QUALITY EVAPORAT-

CONDENSER TUBES OF COPPER ALLOYS ARE
INSTALLED AT MAIN MSF DESALINATION/THERM-
AL POWER PLANTS THROUGHOUT THE WORLD.

wSamim

Gruppo Eni
PURPOSE, COMMITMENT, AND RESOURCES FOR METALLURGY

Commercial Head Office:
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INTRODUCTION

The Water, Engineering and Development Centre (WEDC) at

Loughborough University of Technology has been pleased to associate again with

Grosvenor Press International in the preparation of this fifth volume of
Developing World Water.

I t comes at a time when the International
Drinking Water Supply and Sanitation Decade
(1981-1990) is drawing to a close. Much remains
to be done, so we look forward in the 1990s to

further progress in providing water supplies and

adequate sanitation for those in greatest need. Our

objective now is “Health for all by the vear 2000°.

Volume 5 of Developing World Water continues

the pattern of Volume 4. There are far fewer
editorial articles than in the first editions.
Emphasis is given to information about
manufacturers and suppliers of equipment and
services related to water. We hope that this
information will prove useful to engineers and
administrators in developing countrics who are
responsible for purchase.

Good clean drinking water is essential for
health. Water that is near at hand and available
for agriculture and industry is an important basis

for development. So in this volume attention is

given to water for domestic use and also for
irrigation and industrial activity. We have tried to
cover the whole range of water use, including the
need to deal with water after it has been used.
Adequate treatment of wastewater is essential to
maintain quality so that any downstream users are
protected to the greatest possible extent.
Protection of the environment is vital for the
health and well-being of all the people of
developed and developing countries, and for

the health and well-being of our planct as a
whole. This has lead to the concern of
environmental groups and ‘green’ political
activity with waste water.

The International Drinking Water Supply

and Sanitation Decade has given particular
attention to the needs of rural arcas. In
devcloping countries the the majority of the
population is still rural. In many countries rural

people are amongst the poorest. Their poverty



ABOVE: John Pickford

can be measured in terms of cash available and
also in terms of basic amenities, in education,
communications, housing and health care.

Good quality, easily available, safe water
makes a tremendous difference to the "quality of
life'. However, as we approach the 21st Century
there is greater awareness that the trend towards
urbanization is posing ever increasing problems.
More and more people are living in towns and
cities. Their rate of population growth exceeds
that of rural areas in almost every country. In the
slums and derelict areas of old cities and in the
sprawling peri-urban fringe areas of towns and
cities hundreds of millions of men, women and
children exist with inadequate water supplies and
sanitation. More attention, more planning, more
money, more and better equipment, better
operation and maintenance and better

management are all desperately needed to secure

improvements to their water supplies and waste
disposal.

To help cope with this situation WEDC is
giving more attention 1o the whole gambit of
urban needs in developing countries. WEDC is
particularly concerned with training of enginecrs,
scientists and managers from developing
countries. The expertise built up over many years
is also used for research and is available for
consultancy. Our involvement in preparation of
Developing World Water is one way in which
WEDC seeks to disseminate relevant and
appropriate information and ideas.

John Pickford

Editor-in-Chicf: Professor John Pickford, OBE

Water, Engincering and Development Centre
(WEDC)

Loughborough University of Technology

Leicestershire LE11 3TU England



WEDC

The Water, Engineering and Development Centre is a financially

independent unit within Loughborough University of Technology, England. 1t is

devoted to research, training, consultancy and other activities

related to the planning, provision, operation and maintenance of water supplies,

sanitation, urban engineering and rural development in the Third World.

WEDC is active in Africa, Asia and Central America.

EDC is particularly concerned with:

*Site preparation, water supply. disposal of liquid
and solid waste. roads and communications,
buildings and other services that improve the health
and well-being of people living in towns and cities:
eSmall-scale irrigation, rural water supply and
sanitation, and other facilities for the economic
and social development of rural arcas:

eRefugees and the reliefl of natural and man-
made disasters;

e Appropriate technology, cost-effective design
and construction, sustainability through good
operation and maintenance, the optimisation of
institutional support, and health education,
mobilisation and participation of communities;
*’The integration of technological, social and
management inputs for development.

The WEDC team consists of professional staff
engaged in research, teaching and consultancy related
to developing countries, supported by information,
research, publicity and secretarial assistants.
Members of the team have considerable experience
of developing countries, which is continually up-
dated by work in the field for government
departments, local government, international agen-
cies, non-government organisations and consultants.

Current WEDC research includes an
investigation of reduced cost sewerage, with field
studies in Africa, Asia and Latin America. Various

RIGHT: An African engineer on a practical
WEDC course.
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aspects of irrigation are being studied in
Bangladesh, Morocco and Zimbabwe. Infrastructure
for housing for low-income communities, manage-
ment of municipal services and disposal of septic
tank effluents are amongst other projects in hand.

CONSULTANCY:
WEDC staft undertake assignments that are often

specialist inputs 1o projects by consulting firms. In




ABOVE: Students involved in a simulation game
during a WEDC course at Loughborough.

addition, WEDC underntakes contracts for small studies
where the special expertise of staff can be utilised.
WEDC conferences are held alternately in Africa
and Asia. African venues have been Zaria and Kano
in Nigeria, Harare in Zimbabwe, Dar es Salaam in
Tanzania and Lilongwe in Malawi. In Asia confer-
ences have been in Caleutta and Madras in India,
and at Kuala Lumpur (Malaysia) and Singapore.
WEDC has a range of courses at Loughborough
for experienced professionals. Most of those attend-
ing come from developing countries, although there
are always a few participants from industrialised
countries ~ people who have worked, or who intend
to work. in the Third World. Courses held cach year
include MSc courses and courses leading 10 a
Diploma of Loughborough University of Technology.

12-MONTH MSC COURSES STARTING IN
OCTOBER EACH YEAR:

ePlanning and management of municipal services
- for planners, architects, administrators and other

BELOW: WEDC staff are particularly concerned with
the socio-economics of low-income communities in
their research and consultancy in developing countries.

professionals involved in providing, operating and
maintaining services in citics and towns.

e Urban enginecring for developing countries -
which is particularly suitable for municipal and
government engineers working in small and
medium size towns.

e Water and waste engineering for developing
countries — includes water resources, urban and
rural water supply. wastewater, solid waste man-
agement, project preparation and contract
management, irrigation and design practice - for
engineers with good honours degrees.
eLecturers’ programme — for university and
college lecturers.

WEDC 10-12 Weeek Diploma Courses at
Loughborough

ABOVE: A group of participants at the 15th WEDC
Conference at Kano in Nigeria.

eCommunity technology for rural development,

*Community water supply and sanitation;

eGroundwater development;

eInfrastructure for low-income urban housing;

slrrigation and water resources;

*Management of municipal services,

*Project preparation for environmental engineers;

*Solid waste management and environmental health;

eLirban water supply;

e Water analysis and quality.

WEDC regular annual courses also include a 9-

month pre-MSe course, a 7-month diploma course

in water engineering and a 6-week certificate

course in practical water supply and sanitation.
For further details contact Professor John

Picktord or Mrs Rowena Steele, WEDC,

Loughborough University of Technology,

Leicestershire LE11 3TU, England. Tel: +44-509

222390. Telex: 34319 UNITEC G. Fax: +44-509 210231.
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BASALTON  AND BETOMAT’
The best way of protecting banks !

BASALTON’

The best way of protection dikes, river
banks and slopes against the onslaught
of the waves and the suction of the water
is with Basalton concrete columns.
Thanks to the 7 column heights and the
different specific weights, it is possible to
select the ideal structure for every situa-
tion. And there is a wide choice of column
shapes.

Undermining can be seen directly if
Basalton concrete columns are used.
Because the taper upwards, scouring will
cause them to drop. Rapid laying is
another advantage of Basalton columns,
that, moreover, can be laid by machine in
sets of about 1 m2.

BETOMAT

The Betomat is an extremely economic solution
for the protection of banks and slopes. Quick to
lay, even underwater, and with maximum resis-
tance to erosion and wave action.

There are two systems:
KA-VB, a mat in which the concrete
blocks are connected to one another
by cables; PE-GR, a mat on which
concrete/grass tiles are attached to
the fabric with pegs.

w AR The Betomat can be sprinkled with soil to improve
stability. And if sown with grass, this tough protection
also takes on an attractive green appearance.

For information and sales:

DE HOORN/NEDERHEMERT BV

P.O. Box 1 tel. 04185 - 433
5317 ZG Nederhemert telex 50517

Holland telefax 04185 - 863
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WATER RESOURCES

DEVELOPING
RESOURCES -
GROWING CHALLENGE

by Dr K Javaraman, University of Zimbabwe

Protecting the precious water resources from pollution and providing

potable water bave generated a world-wide action on a scale never witnessed

before. But is it adequate and appropriate?

‘: » ater is vital to the health, safety and

socio-economic development of man. Water
resources management has played a crucial role in
the development of the earliest civilisations in the
valleys of Tigris and Euphrates, Nile, Indus and
Yellow River. But, in the past, water has been
regarded as an unlimited resource and little
consideration was given to problems and impacts
associated with water consumption. Population
growth, advances in agriculture, urbanization and
industrialisation made water pollution a ‘sudden
interest’ subject of the mid-20th Century, and
along with it came into the limelight a considerable
segment of the world’s population, especially in the
Third World, which has long been denied an casy
access to potable water - a minimum basic need.
Many parts of the world face such a scarcity of
water that they now recognize that water
resources development ought to be an inherent
part of the socio-economic development process.
Though the endeavours of the past — as exemplified
in Iran where the existence of more than 50,000
hand-excavated underground tunnels (ghanat)
with a length of up to 70km and a depth of up-to
300m - symbolize the struggle and perseverance
of the countries in quest of water, women and
children of today’s Third World spend considerable

14

time and energy in collecting the minimum required
quantities of water from sources at considerable
distances from home. In many parts of the world,
women spend about four to cight hours a day
drawing and carrying water. There is little doubt
that a number of areas in the world will increasingly
face a water crisis in the near future. In Africa nearly
50 per cent of the total surface water sources are
in one single river basin, that of Congo. Nearly 75
per cent of Africa’s total water resources are in
eight major river basins — Congo. Niger, Ogoone
(Gabon), Zambezi, Nile, Sancga (Cameroon),
Chari-Lagone (Lake Chad Basin), and Volta. In
mid-1984, no less than 24 countries in the world
were described by FAO as being seriously affected
by the drought which has existed for several years.
Lack of water is the single greatest barrier to devel-
opment in the developing countries of the world.
Where water is readily available as in surface
sources of rivers and lakes, man has been
exploiting this precious resource without any con-
sideration to its impact on the water quality or on
the ecological equilibrium. The great lakes
bordering cight states of the United States and the
province of Ontario in Canada, which contain
approximately one-fifth of the world’s fresh
surface water supply and provide drinking water



WATER RESOURCES

ABOVE: Water hyacinth in Lake Mcllweyn in Zimbabwe

to more than 20 million people, is now exposed to
toxic pollution and accelerated eutrophication. In
England and Wales, where 34 per cent of public
water supply depended on river sources,
approximately 12,000 pollution incidents were
reported in 1983. These incidents cause about

100 intake closures per year. In 1980, China
produced more than 36 billion metric tonnes of
domestic and industrial wastewaters most of
which goes straight into rivers, lakes and estuaries
without any treatment. 85 per cent of the river
waters in China has quality indices below
minimum drinking water standards.

In many areas, lakes not only serve themselves
as a source of drinking water, but also influence
the water quality in rivers, eg water quality in the
River Nile is highly dependent on the water
quality of the upper Nile lake system - Lake
Victoria, Lake Kyoga, and Lake Mabuto Sese Seko.
Many lakes face the danger of growth of floating,
submerged and marginal aquatic plants which
harbour discase vectors like snails, accelerate
water losses through transpiration and interfere
with navigation and other uses of water. The
water fern in Lake Kariba and water hyacinth in
Lake Mcllweyn in Zimbabwe are typical examples.
Water hyacinth is also a major problem in many

impoundments in tropical and sub-tropical arcas
of Asia and South America as well as in the United
States. While the rivers in the industrialised
countries have already been adequatcly harnessed
for navigation and energy, the Third World will
have more large dams built in the ensuing
decades 1o exploit their enormous energy
potential. The eutrophication which used to be a
problem only in lakes and reservoirs is now
appearing even in many stretches of rivers in
Europe. The European rivers have the highest
average nutrient levels — about 45 times higher
than the natural background.

Public water supply in many parts of the world is
largely based on groundwater abstraction, the per-
centage varying from 99 per cent in countries like
Denmark and Austria to 63 per cent in the
Netherlands. About one-half of the total population
in the United States relics on groundwater for their
domestic water supply. Flushing of the polluted
aquifers is not possible thus necessitating effective
preventive measures for groundwater protection.

Water is our greatest single vital natural
resource, which the developing world cannot
afford 1o misuse. It will continue to be a
renewable resource only as long as its use is well
regulated for various aspects of human life. There

15



WATER RESOURCES

is an urgent necessity for sustainable water
development which would ensure optimal utilisation
of available waters as well as maintenance of its
quality. Conservation. management and quality
maintenance of water is of equal significance 1o
urban and rural regions alike. The ability to pro-
vide drinking water for people will clearly be tied
to our ability to mange this resource for all our
needs. Implementing conservation measures, pre-
venting pollution from domestic, industrial and
agricultural activities, and avoiding over-exploita-
tion for any particular purpose should be given
serious consideration. There is no doubt that
water pollution control efforts which have heen
under way for some years in some countries have
already borne some fruit as reflected in their more
efficient wastewater treatment facilities for the
municipalities and industries as well as in the
improved conditions of their rivers. Nevertheless
the problems that are confronted are getting more
complex and more severe than hitherto. Also in
many countries the regulations have not been able to
catch up with the problem. Reducing wastewater

loads and also water demands, improved water-use
habits and community education are areas which
need more attention in many parts of the world.
A strategy for an efficient water resource
management should have its basis on a national,
and in many cases international, water use policy
which must be fair and comprehensive. Sincere
commitment at a national level, dedicated work of
all the professionals charged with administering
the programme, and public understanding and
support for the water conservation and pollution
control efforts are indispensable iff our water
resources are to be managed for the maximum
benefit of the society. As we are all ignorant ~ of
course, about different things - a coordinated and
cooperative approach on a community or
watershed basis is a prerequisite for protecting this
vital resource. This issue of efficient water
resources management must be settled now for
the benefit of not only this generation but for
untold generations to come. It is time we ‘really
know" if we are doing ‘enough’ of what we ‘really
want’ to do of what we should actually be doing.

Flexible Revetment Systems

Erosion Control Engineering

Tarmac Masonry Products
Specialist in erosion control engineering providing a wide range of products and
allied services to meet the diverse needs of the ever changing environment. Systems
include:- DYTAP, DYCEL, SEBLOC and DYMEX together with geotextiles.
Applications include: Coastal Protection, Riverbank Protection, Flood Alleviation
Channels, Wharfs, Marines, Slipways, Reservoir Spillways, Stream Training Walls,

Bridge Slope Paving, Landscaping etc.

& 91%0rIa6 Masonry Products Limit

¥ Tarmas Building Materials
The Master Choice

Wergs Hall, Wergs Hall Road, Tettenhall, Wolverhampton. WV8 2HZ. England Tel: 0902 754131
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1P E CONTROL SYSTEMS AND PANELS
AR
PUMPFAILURE Can Cause Excessive Transient Pressures

USE SURGE SUPPRESSION
SERVICES AND EQUIPMENT

by

QUIETELO l|
ENGINEERING HMES
LIMITED

Specialistsin

Surge Suppression for
Water Pumping

and Sewerage
Installations.

In extensive use in many
parts of the World.

Send for Technical Literature to:-

QUIETFLO TROUT ROAD, WEST DRAYTON, MIDDLESEX, UB7 7TP,
ENGINEERING ENGLAND. Tel: +44 895443341 Telex 935730 Fax -+44 895 422230

BOMBAY NEW YORK MILAN DUBUN FREDERIKSBERG (D.K.) AGENTS WORLDOWIDE
LIMITED Also: NOISE CONTROL-SEPARATORS-STEAM DRUMS AND CONSULTANCY SERVICE




AQUACULTURE & PISICULTURE

AQUACULTURE &
PISICULTURE

AQUASHADE INC,

PO Box 198, Eldred, \IY 12732. USA. Tel: +1:914-557
8077 Fax: +1:914-557 8015. Aquashade® aquarc plant
growh control. Through lig™: reduction.

BS FLOCOR LTD,

£S5, Stofford Park 15, "el'c:d TF3 3BB. UK. Te: +44-952
290350. Telex: 35835, Fax: +44952 290353 Suppliers
of patented Floco® slastics bict haion media for sewage
and effiuent treatmen:, MAT Aetators anc Cyclomat units for
acraton of lagoons, fish farrs, lakes and scwage treaiment.
Also Photozone activated ai* systems for sterilisation of warer
'n cooling systems, swimr'ng pools ard ober duties.

DE LANGE PLASTIC LININGS,
Neptunusweg 4, 8939 AA Leeuwarden. Holland. Tel:
+31-58-884240. Fax: +31-58-884264. De Lange
Plastic Linings provide a wide range of plastic linings
with many applications in the storage and distribution
of water and wastewater. The service includes supply,
assembly, testing, certification and delivery.

GRUNDFOS
A/lS,

P D Jensensvej 7, Bjeingbro 8850. Denmatk. Tel: +45-86
681-400. Teex: 60731 GFO SOK. ~ax: +45-86-684-472.
The Grundlos range ‘ncluces pumps for fresh water suppy,

INTERNATIONAL

aeralion {even sola: driven), “er hot water ‘ransporicion and ‘or
cleaning curpeses. Puinps for both lanc and sea based farms

GUIGHER SPA,

Vigano Brianzo 2, Via G Gallei, Como 22060. Italy. Te::
+30-39949 471 Telex: 335301 Fax: =39-39-955 853
Tenex is the kade mar throughou ne world of @ wide
ange of extuded ners made ‘otally of pastic material
paricular Guigner Spa prod.ce tubdlar nets specially fo- the
cdltivaton of mussels in sea water Tenax nets co ro* deterior
iate and their original properties and strergh gre not
affected in salt waler condivons. Ir addition to the Tenax
siruciures for growing musseis, there are other nels suable
for packing, dispaich and sale of mussels cnd also oyster bags.

MARSUN BROSYSTEM,

PO Box 154, Halnstad 30103. Swecen. Tel: +46-35-109
670. Fox: +£6:35-11 1194, Speciaised in wale’ trecimen’
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for acua culure larming of fsh and crustacean. Oxygenatior,
nirificarion, aerar’on, filration ond heat exchange

REDPORT NET CO LTD,

94 East St, Bricoort, Dorset D16 3.1 U< Tel: +44-308
22592 Fax: +44-308 27634 Marulcciures end makers
up of all types cf matericls, webbing and retting for use ir
many ‘iclds, especicily cngling, fish forming and pisciculiure.
Netting machines 1nat are suitadie for filiration puposes, fo
*rat used for dee sea fishing.

TIFA (Cl) LTD,

50 Divisien Avenue, Millington, NJ 07944 JSA. “e:: +1-
201647 4570 Fax: +1-201-647 2517/7338 Fshery
chericals.

WEBER SENSORTECHNIK GMBH,
2201 Kollmar. West Germany. Tel: +49-04128 591,
Telex: 218326. Fax: +49-04128 593. Flow-captor
flow switches and meters provide reliable and accu-
rate control of water systems and operate with high
repeatability. Combined with the flow-captor Eurocard
system complete measurement systems can be
installed to provide central adjustment and panelling
of measuring points for eg re-circulated water sys-
tems in pisciculture. Vent-captor switches and meters
for air and gaseous media provide reliable monitor-
ing of air circilatory systems and ventilating in fish
farming plants.

WESTMOOR LTD,

3452 Noiin Knox Avenue, Cicago, IL 60641, USA. Te
+1-312:282 2237 ax: +i-312:282 4954 Menufacture
rolary vane, positive displacement air blewers used for aeror
tior. *roducs include pumps and purrp units p.us aeraiion
kis. Aeration systems oy Wesimoor are usec in wasle wale”
facilites, loke management and aquaculiue, where conver-
tionai olowers are urable to overcome the static pressure of
greater than 3t of warer

YSI INC,

VS| Sciertific Uid, lyscns Avenue, Ash Vale, Aldesshot, Hanls
GU12 5GR. U< Tel: +44-252 513006. Telex: 858210
INSTCOG  Fax: +£44-252 511855, YSI dissolved oxygen
and conductivity instrumenrts monilor wastewarer reatrent
and provide ervironmental control ond erforcement. Other
YSI systems hc'p maintcir pure waier supp ‘es by measurng
ferrperalure, g, conduciivity and ORP ir surface weler ord
gourdwarer as it's pumped from test wells. YSI instruments



BANK PROTECTION, RIVER TRAINING & CANALS

assure healthy crops of fish and shellfish in hatcheries and on
fish farms.

BANK PROTECTION, RIVER
TRAINING & CANALS

AQUATICS UNLIMITED,

2150 Frankin Canyer Rd, Mertinez, CA, 94553, USA.
Tel: +1-415:370 9175, fax: +1-415-370 9179,
Maniaciurer of Aquemog - a multi purpose marine mainte
nance vessel with many easily interchangeabie atiachments.
Aguamog culs aquetic weeds deep and fast, rotovates
hydrosoil, removes rooted vegetation. Aquamog is a oower-
ful suction dredge and bucket dredge. Selt propelled,
eliminates cables, reduces downfime, reaches unde- piers,
inside bootsl'ps, close 1o shore and cleans waterways.

CONCRETE ARMOR SYSTEMS,

3 Garmany Place, Yonkers, NY 10710. USA. Tel: +1:914-
779 5858. Reseorch ond development of concrete shapes

for bank stabilisation and flood walls. Designed products for
river and coastal protective works.

DE HOORN/NEDERHEMERT BV,
PO Box 1, de Uiterwaard 3, 5317 ZG Nederhemert.
Holland. Tel: +31-04185 433, Telex: 50517. Fax: +31-
04185 863. Manufacturer of the BASALTON and the
BETOMAT systems. The BASALTON-system consists of
concrete units which provide a hard durable armour-
ing, whilst remaining both flexible and permeable.
The units are placed mechanically and in polygon
bond. Different heights and/or weights can be deliv-
ered to any wave climate. The BETOMAT system, o
concrete blockmat system, is an extremely economic
solution for the protection of banks and slopes. Quick
to lay, even underwater, and with a maximum resis-
tance to errosion and wave action.

DE LANGE PLASTIC LININGS,
Neptunusweg 4, 8939 AA Leeuwarden. Holland. Tel:
+31-58-884240. Fax: +31-58-884264. De Lange
Plastic Linings provide a wide range of plastic linings
with many applications in the storage and distribution
of water and wastewater. The service includes supply,
assembly, testing, certification and delivery.

GOMACO INTERNATIONAL LTD,
769 Buckingham Avenue Trading Estate, Slough, Berks SL1

4ANL UK. Tel: +44-753 821926. Telex: 847243
GOMACO G. Fax: +44-753 693093. Corc-cie lining

and finishirg for cenals.

GRASS CONCRETE LTD,

22 Bend St Woketield, West Yorks. UK. Te': +44-9024
374818/375997. Telex: 51458. Fax: +44:924
260289. Grass Concrete proviae G range of concrele sur-
facing, for spilways, emnankment stabilising, service access
eic. The range of poducts includes reinforced, ity cor-
crete blocks

HYPOFORS VOF,

Velberweg 76, Postbus 9300, Amhem 6800 SB. The
Netherlands. Tel: +31-85-664593. Te'ex: £4-45204. Fox:
+31-85:662070. Hypolors is a prefab, flexible, Sm wide
reinforced bituminous linér The membranes are mancfac-
tured on rolls in lengths up to 80m. Because of iis sturdiness,
dimensional stability and easy mcirtenance, Hyoofors 's
highly suitable for the repair of domaged concrete lined irri-
gation canals.

MARSON BROSYSTEM,

PO Box | 54, Halnstad 30103 Sweden. Tel: +46-35-109
670. Fax: +46:35-11 1194, Specialised in werer freatment
for aqua culivre farming of fish and crustacean.
Oxygenation, nitrification, aeration, filtration and heat
excharge.

NETLON LTD,

Kely S, 3lackburn, Lancs BB2 4F). LK. Tel: +44-254
62431. Telex: 63313 fax: +44-:254 680008. Tensar
Mat is an effective ard pe:manent methed of controlling the
erosion o' wel or dry slopes, and Tensar or Netlon gabions
provide ettective and non<orrodible erosion conrol struc-
iures. Netlon drainage pipes have high flow capacities ana
provide fast and effective irrigation and drainage. Netlon
drainage re's are high prchile structures used in the construc-
tion of lagoans and similar structures.

OFFICINE MACCAFERRI SPA,

0 Box 396, Via BegliAgresti No 6, Bologne 40123.
lioly. Tel: +39-51-234503. Telex: 510649, fax: +39-51-
236507 . Maccalerri gabions, renc mattresses and rockfall
netting for trairirg and hydraulic profection siructures, soil
protection and soil censervation. Stabilisation of roads, rail-
roads and airports. Protection of residential and industrial
instollations, lirings of dams and water courses. lake and
coastal profection works.
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Private management of public utilities

SAUR is an international group whitch
provides vital services to the infrastructure
of its communities.

Operating in North America, Great Britain,
Spain, Africa and France, SAUR’s 5,000
skilled employees are commited to im-
proving the quality of life of its customers in
those communities.

A company of the Bouygues Group

SAUR
Challenger -1, Avenue Eugéne Freyssinet
78064 St Quentin-en-Yvelines cedex - France
Tél. : (1) 30.60.22.60 -Tic : (1) 30.60.27.89 - Tix : 689 292 SAUR F



Clean water is the key to life
and every living thing depends on it

We collect it
We purify it
We distribute it

to guarantee a healthy environment for the future

That’s why we’re in business



DAMS & RESERVOIRS

SAUR (SOCIETE D’AMENAGE-
MENT URBAIN ET RURAL),
Challenger, 1, Avenue Eugene Freyssinet, 78064 Saint
Quentin Yvellnes Cedex. Tel: +1-33-30-60-22-60.
Telex: 689 292 SAUR F. Fax: +1-33-30-60-27-89.
SAUR is the third largest water treatment and supply
group in France where it serves 5,500 local
authorities. It also handles waste water collection and
treatment for 1.6 million people and collects and
processes refuse from one-and-a-half million inhabi-
tants. SAUR ensures the design and the execution of
the plants necessary for the treatment of water and
refuse (2,000 building references). The international
activity of SAUR represents 38 per cent of the global
activity. SAUR is present in Europe (Great Britain,
Spain, Italy), in Canada and in Africa (15 countries)
and serves 16 million people throughout the world.

SOYUZGIPROVODKHOZ,

Water Resources & Research Institute, 2 Yeniseiskaya
St, 129344 Moscow. USSR. Tel: +1892196, Telex:
412198 INWOD SU. Fax: +1892355. It is a major
Soviet organisation in surveys, planning and studies
relating to land reclomation and water management.
It offers: engineering services, know-how, ready-to-
use engineering and process developments, training
of personnel, joint activities in design and
construction on a turnkey basis operation and
maintenance of water-resources and irrigation
projects,

TARMAC MASONRY PRODUCTS
LTD,

Wergs Hall, Wergs Hall Rd, Tettenhall,
Wolverhampton WV8 2HZ. UK. Tel: +-44-902-754
131. Manufactures an extensive range of precast con-
crete products and systems for the water and allied
industries. Including precast concrete chambers
designed to meet all the needs of the water industry
and used extensively throughout the UK. A compre-
hensive range of concrete revetment systems
pioneered and developed by the Company to meet
the diverse needs of erosion control engineering.

TERRA AQUA GABIONS,

4930 Ene'gy Way, O Box 7546, Reno, Nevada 89510
USA. Tel' ~1.702-329 6262. Fax: +1-702-329 7530.
Marutactorer of twistec wire gabions used for retaining
walls, bark protection, river raining, we'is and revelments
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Twisted wire for gabions is aiso an excelleni refned of con-
tainment “or roc< ‘al' oreieclicn on stees cut siopes.

DAMS & RESERVOIRS
S N A

E C BAKER & SONS INC

Box 85, Sige, 1L 62462 USA. Te! +1-217-884 2020.
Destrarfiers for :akes, sonas of reservoirs 1o imorove water
quaily and fo “educe the cost of cremicals needed 1o treat
firished weier,

CAMECO,

PC Box 2077, Llelystad 8203 A3 “he Netheriands. Tel:
+31-3200 32258 Telex: 47741 Fax: +31-3200
31995 land reclamction and leveling; laser conirc'ed,
dam buildirg ord inrigation

DE LANGE PLASTIC LININGS,
Neptunusweg 4, 8939 AA Leeuwarden. Holland. Tel:
+31-58-884240. Fax: +31-58-884264. De Lange
Plastic Linings provide a wide range of plastic linings
with many applications in the storage and distribution
of water and wastewoter. The service includes supply,
assembly, testing, certification and delivery.

GALLIFORD SPECIALIST SER-
VICES LTD,

PO Box 33, Milton Ma'sor, Norhampton, NN7 3AD. UK.
Tel: +44-604 858031 . fax: +44-604 858561, Undertake
specialist repairs to water towers, undergrourd reservoirs
ard general waler relaining structures, ie concrete repairs,
cack sealing, ‘nterncl lining arc external waterprcofing,
joint re~ewal and epoxy pa'rt gpplicatiors.

HANY & CIE AG,

Bergstrasse 103, Me'len CH-8706. Switzeriand. Tel: +41-
192511-31. Telex: 875540 Fax: +41-1923-62-45.
Suppliers of equipmen: for dem constuciion: grodting equig
ment and grouting systems

LOSINGER LTD,

Koerizsticsse 74, CH-3C01 Bemne. Ter: +41-31-664444
Telex: 912212, Fax: +41-37-664400. Contac* Nare
Perer Comiotio - Vice President. Dem and reservoir linings.

NAGLE-RING CO LTD,
Bioomfiéld Rd, Tipton, Wes* Midlands DV4 GEH. UK. el
-44-21-557 724" Telex: 335513, Fox: +£4-21-557 5523



FLEXIBLE LININGS & GEOTEXTILES

Curved siee’ secrors open up new scope ‘or econom'c shar:
and colferdem design. Universcl co umns curvea cboui the
maior axis form high medu'us cuves walings ana shaft ings

OFFICINE MACCAFERRI SPA,

PO Box 396, Via Beg'rAgresli No 6, Boogne 20123
licly. Tel: +3951-2345C3 Telex: 510649 Fax +39-5:-
236507 . Maccateri gabions, iero mat-esses and rockiall
nefing for haiming and Ayerau ic pro‘ection str.clures, soil
pro'ection anc soil corservation. Stabiiisclion of rocds, <ol
-oads ang o'roers. Prorect on of residenticl and rdusivial
instal atiens, linings o dams and weter courses. ioke and
coesicl pretecion works. Rockall and secariy netting.

RUND-STAHL-BAU
GESELLSCHAFT M B H,

Am Brana 8. Bregenz A6G00. Austia lel: 43-557-25-5
@8 Telex: 57200 Rura-SuhlBeu 1s engoged ir the
oroduciion and sae of special formwork lor the construction
of eyl rdricel ond funnel s~aped ouild:rgs, such cs weter
towers, rese:voirs, silos, sewage cicrification o ans. sludge
cigashion ‘owe's, fermenicton gos plan's etc.

SINCO-SLOPE
LTD,

Southerhcm idouse. Southertham, iewes, East Sussex BN
OGN, UK Tel: +44-273 A74475. Fox: +44-273 474479
Menufactucers ond susoliers of dam insitumertction, incli-

INDICATOR CO

nome'ers, DIEZOTE'ers, pressure cells, setement gauges,
exiensomerers, data aquisiton sysems ard viorction monitors

SOIL INSTRUMENTS LTD,

Bel: lone, Uckiie'd Sussex "N22 1GL UK el +44-825
5044, Telex: 95123 SOIN. Fax: +44-825 ¢:740. Soll
'nstraments I'd 's a leading marulacturer o geciechncal
inslureraion with over 25 years experience of ma'or acm
anc trnelling projects. A wide rcrge of menitoring instiv-
~enlgrion is ava'cble for peiformence erd sickility
evcluation of soi., ‘ock ard conciee struciuies.

TORQUATO DRILLING ACCES-
SORIES,

25 Suscuchanne Si, Old Forge, PA 18518, LSA Tel: +1-
717-457 8565 Telex: 467061 TORQUAIO CI. Fox:
+1-717-457 8595 Torqualo Drilling Accessories offers a
full lire o ciemone coe bits for grouting projec's clien relar
‘ng to dams. Tnese high cualiry diamond core bils ore
suilable for Tany types of rock ‘o'malions and are avaiable
or all sizes an types of core barrels.

TREVI SPA,

5819 Vig Dismaro, Cesena 4/023. tialy. lel =39 547
331871 Telex: 550687 fox: +39-547 317395,
Founcation engineeting spec alists: boring anc grouting for

dors grd reservoirs

VERBUND-PLAN GMBH,

Am Hof 6A - A-1010 Vienna, Austria. Tel: +43-1-
0222-53113 4800. Telex: 115978 VPLWN A, Fax:
+43-1-0222-53113 4848. Verbund-Plan has more
than 30 years experience in providing consultancy
services for dams and reservoirs in the Austrian Alps
as well all over the world. The services include feasi-
bility studies, hydrological studies, detail design,
construction supervision, detail design and monitoring
of all types of large dams (height up to 200m).

FLEXIBLE LININGS &
GEOTEXTILES
|

AGRU ALOIS GRUBER & SOHN
ERG,

Grunburge- Sirasse 41, 8ac Hall A-£540 Asstia Teex
28151 GRUBER A. Fox 43-725821-72-74. CGiuoer a
Agru secling sysiems of polyethy'ere (H??Z] cre usea for e
boitor ard top seal ng of domesiic and special wasie tips,
irdust ai sl.dge pits. water -esevo'rs etc. Production is n
exinided wiatns of 5m ana thickresses o 1.5 1o Srm, stor-
dorg ength 00m Welding togetrer of lenghts is pestomea
on the s“c by ihe healedweage merod, producirg o dou:
ble weld witn -est charnel. Agru secirg systems are fu'y
weoherresistan' and rotp-oot and tranks to therr physical,
cherica” and o'ologica! proseries ensure relicble sealing of
refuse dumps and ful ground waler proteciion

AKZO-FIBRES & POLYMERS
DIVISION CIVIL ENGINEERING
& INDUSTRIAL SYSTEMS,

PO Box 9300, Arnham 6800 SB. The Netterlonds Te :

+ 21856645093, Teex 45204, Fax: +31-85663727
Civil zngineering & Incustiicl Systems Divisior of Akso is
active in agreclure, the ouilding indusiry. environmentgl pro-
tection, erosion contiol. geolechnics, hycreul'c engineering
ard industry. The actvties range from consuliing auring the
design slage lo assisting with the reclisarion o° piciecis

ALBERS BV,
Nude 37b, Postbus 44, Wageningen 6700 AA. Tre
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FLEXIBLE LININGS & GEOTEXTILES

Netherlands. Tel: +31-8370 20464 . Telex: 45793.
Alligator lining membranes are durabie, flexitle and imper-
meable. Albers BV use the most up to date technologies in
ine prefabricaron and instailation of these membranes. By
viriug of o professiona: appreech, sound engineering end
the krow-how of experiencec personnel Albers BV are
capable of providing ar. ecoromical solution to praciicaily
any sealing problem.

ALLEN PLASTICS
LTD,

Edison Rd, Chuich Fields Indusric! Es:ate, Salisbury, Wilts
SP2 7NU. UK. Tel: +44-722 28873 Fox: +44-722 26799
Allen Plastics (Site tining) suopty and install lining rembranes

(SITE LINING)

for ail types of liquid relaining projects. They are able 1o fob-
ricale 'arge sections of flexivie Inings n their factory, transport
them to any site, joint by welding, 1o produce any size.

AMOCO FABRICS,

Kostverlorenhof 2, Amstelveen 1183 HE. The Netherlands.
Tel: +31-20438901 . Telex: "4577. Fax: +31-20459887.
Manufacturers of a full range of woven and non-woven geo-
textiles for usc in waterworks construction and reinforcement
applications.

ANAPLAST LTD,

lundholm Rd, Stevenston, Ayishire KA20 3NQ. UK. Tel:
+44-294 605111 Telex: 778185, Fax: +44-294
601125. Manutacturers of heavy duty polythene sheeting

for reservoirs.

BRITISH VISQUEEN LTD,

Yarm Rd, Stockioncn-Tees, Cleveiand TS18 3RD. UK. Tel:
+44-642 672288 Telex: 58509 fax: +44-642
677599. Manulacturers of reservoir linings and geomem-
branes lincluding politarp).

BURKE RUBBER CO,

2250 South Tenth St, San Jose, CAQ5112. USA. Tel: +1-
800669 7010. Fax: +1-408-280 0699. Burke Rubber Co
is the world's leading and oldest manufacturer and supplier
of flexible membrane liness and floating covers made with
Dupont Hypalon® CSPE. Apolications for Burke liners and
covers are found in cach of the following industries: potable
waler, wastewater, sewage Yeatment, chemical, oil and
gos, mining, pulp and paper utilities and methane produc:
tion facilities. Burke provides complete engineering and
design assistance in the selection and specification of the
proper material construction ond details for installation.
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BUTEK LTD,

11 Radford Crescent, Billericay, Essex CM12 ODW. UK.
Tel- +44-277 653281 Telex: 99270. Fax: +44-277
657921 . Fabrication and instoilation of syrihetic rubber
cnd plastic membranes for water storage, ail poliution, efflu-
en, lagoons, reservoir toofs and ofher specialised
apolications. Aiso manulaciure water fanks.

DE LANGE PLASTIC LININGS,
Neptunusweg 4, 8939 AA Leeuwarden. Holland. Tel:
+31-58-884240. Fax: +31-58-884264. De Lange
Plastic Linings provide a wide range of plastic linings
with many applications in the storage and distribution
of water and wastewater. The service includes supply,
assembly, testing, certification and delivery.

ECC NV,

Terbekehofdreet 50/52, Wiliik 2610. Belgium. Tel: +32-3-
828 9495, Telex: 73332 ECC. Fox: +32-3-830 2769.
Synthetic resins — cpoxy, acrylic and polyurethane based;
geomembranes - bentonite and HDPE, special techniques
for watertighiness, solidification of waste sediments,
hydroseeding and other environmental techniques.

ESMERY CARON,

20 Avenue du Maine, Paris 75015 France. Tel: +33-1-
45442490. Fax: +33-1-2002070. Monutacturers of
geotextiles and geomembranes.

FOSS EUROPE LTD,

Morbury, Whitchuich, Shrops SY13 4IN. UK. Tel: +44-948
5406. Fax: +44948 5406. Foss Mig Co Inc, USA. Telex
953053. Foss Geomat® - manufactured nonwoven needle
punched geotextiles for usc in o wide variety of applications,
including geomembrane protection. Thick and permeable,
Geomal® provides an excellent filier media for lateral water
flow and gasses in addition to cushioning of flexible mem-
brane liners. Produced by Foss Mig Co Inc, USA.

GENAP BV,

PO Box 27, 7040 AA SHeerenberg. The Netherlands. Tel:
+31-8346 61644, Telex: 45586. Fax: +31-8346
62137 Contact Name: Mr Fred Verschoor. Genap BV spe-
cialises in the manufacturing and installation of PVC
membranes up 1o 2.00mm, HOPE up 1o 3. 00mm elc.
Qualified production and installation stalf, coupled with the
latest equipment ensure the perfect solution for any sealing
problem. Experience in many European countries plus Africa,
ond the Middie East.
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FLEXIBLE LININGS & GEOTEXTILES

GUNDLE LINING SYSTEMS INC,
19703 Gondle Rd, FHouston, Texas 77073, JSA. Tel: + -
713-443 §564. ax: +1-713-875 601¢. lecding
wo'idw e marviac'uer and nstaler of kigh dersity
poyetylene [<DPE} liv'rg sysers. Apolicctiors inclucing
solid waste landtblls, Fazardous was-e lendfI's, head leack
mining, ‘arks, ponds, ‘eserves, turnels and cana's. Over
46,000,000 square melers ¢f experience.

HYPOFORS VOF,

Velperweg 76, osibus 930C, Armbem 6800 SB. The
Nethenancs. Te: +31-85:66£593. "elex: 44-45204 Fex:
+31-85:662070. Hypolors s a prefab, llexiole, 5m wide
reirfcorced bituminous “rer. Ath'r biaterclly ¢rawn polyeser
filmv incorporated ' tne membrane prevents the peneriaticn
by «0o's and plants e type of reinforcemen {ron woven,
fobric) deermines the mecharcal prooerries. The composi-
iior of the bitlumirous mass can be choser 1c fulf. tre loccl
requiemeris of he oroect,

ICI FIBRES GEOTEXTILE
GROUP,

Ponyoool, Gwent NP4 OYD UK. Tel: +44-4955 57722
elex 498 208 ICI FPP Fox: +44-4957 62772
Mariiacturers o geciexiiles for the constuction indusiry
includirg fiters, ‘omirate fi'ter dreins and high srength
products wrder the *rade namres Terram, Filkom and
Pa-aproducts

MECAROUTE ,
36 Rue de Sily, Boulogne3ilancournt 92100. France. Te"
+33-7-46043300. Telex; 200080. Fax: +33-1-

26047350, Producss “or hycrcuic works, erbankment, civi,

engincering and roac works; Geotextiles (woven and nor-
woven}: marulaciure's of ocgs and geotextiles ¢ ohes;
geomempranes (btumen anc poymer); geosynthetics and
oiodegradable texiiles.

MEMPERTECH MARKETING ,
2019 Wes! Counly Rd C. Rosevlle, MN 55113, USA Tel:

+1-612-631 1145, Distrbuor of components te manuicctur

ers o' membrane process ng ecuipment of al' sizes. -rcluded
cie RO membrane elemenis, pumps, Fousngs, pre-reaiment
and pestrea:ment ecujipment

MONARFLEX LTD,

lyon Way, S Alsans, Hers A4 O1Q. UK Tel: +44-727
30716 Telex: 826542, Fax: +44-727 68045, Monarllex
Geomemoiare Liring Sysem has been ins:alea trroughou
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the word for ¢ wce varey ¢f apprcations which inc uce
seaing 0'd 'eaking reservairs, ool zone sewage hecimert,
slurry lageons, metnane gas barries, wale” landscaping
and warer containment. Monarflex kave ¢ worldwide supply
anc instadation service and have completed huge orojects in
mcry couniries of the world. As maruiacturer ana instal'er,
Monoarflex offer sc.e respensibitiy on ¢ | centrac's Lacer-
tcken by Ineir own nsallaton eng reers.

NAUE - FASERTECHNIK GMBH,
Gewebesrasse 2, Escelkare D-4992. Wes' Germany. e :
~49-5743 410 Telex 972178 Fox: +£9-5743 4133
Marufccirers of ¢ complete range of geotextiles, especially
non-wover types.

NIEDERBERG CHEMIE,

20 Box 1163, NedkirchenVluyr D-4133. Wes: Germany.
Te: +£9-2845 8080. Telex: 8121138 Carbofol pioreers
rew approches fo hydiaw ic engineering corstructon. The
«echnc ogies enderec possible by Carbofol linirgs eliminae
the poss oility of water loss through seepage while a* *he
some fime reduc rg installation costs.

NORTH AMERICAN GREEN,

PC Box 66, Ingetiels, IN 27678 USA. lel. +1-8° 286/
6632 Fox: +1-812-867 6632 Mani'actu-ess of a variely
of erosion control blankets. “he blankets have been certified
by lano-arary tesiing and fied eva'uarons fo quartiy ero-
sior cortro. e'fectiveness. The biankets are corstructed of all
notural matericls

OFFICINE MACCAFERRI SPA,

PO Box 396, Via Beg'irAgresii No 6, Bologne 40123
toly. Te.. ~39-51-234503. Telex: S10649. Fox: +39-51-
236507 Macca'err gabicns, -eno matiresses and rockfaii
ne't'ng for trainirg and hydroulic orciecon struciures, soil
pro‘ection ana soi. conservation. Srabilisation of roads, «aix
roads ard cirporis. P-otection of -esidenol ond industial
irsialiatiors, linirgs o dams crd waler courses. lake ond
coastal provection works: Rocklall and security netting.

PRESTON PRODUCTS INC,

PO Box 2399, Acpleton, Wi 54913 USA. Te.: +i-414-
7390947 Teiex: 887187 Fax: +1-4.4738 1496. The
geosystems division o Presto Manulacture have wo primary
systems - geoweb and geobiock. Geoweo applicatiors
include e-osion conta!, ow water cossings, shaeline oro-
iection, reicinirg wells, spillways ana paverent
const-uctior.



FLEXIBLE LININGS

PURO, BELGIUM,

leuvenseseenweg 6 3, Zaventerr 1930. Belgiur. Tel
+32-2759 5945, Fox: +32-2759 7779 Ater yeass of
‘esearch and aevelopmrent, PURO succeeded in constuciing
a membrane, suiteble for every waler combination celivered
by waterplonts. Not enly that, but the ma‘erial used 1s spe-
ciol baclera resisiant. Therefore 1 is no longer necessary 1o
send the membsare back to the fectory for clecning. Haif an
hour of flushing per week, by meons cf the buil-in flushing
system, is suiicent to keep the rembrane clecn and
operational for many years.

REEMAY INC,

?C Box 5i ', indusirial Rd, Old Hickory, TN 37138, USA
Tel: +1-615-847 7132 Fax: +1015847 7068.
Menufacturer of nonwover spunrbonded polyester ard
polypropylere “aorics for agricul'urai, appare,, ‘uniture and
bedding, fi'traion, geotextiles and construciion fabrics
appl-caticrs

S ROBB & SON,

Unit 3¢ Cromwell Busingss Park, Ivew Rd, St ves.

Cambs PE17 243G, LK. Tel: +44 480 62150. Supgliers
and installers of flexble liners for waler storage ard fandl
sites, aiso offering an advisory service prior to installation.
Work inciudes ormamenicl ponds ond lakes, siorage
lagoons ond reserviors in sizes from garden poncs up 0
35 acres

SCHLEGEL LINING
TECHNOLOGY GMBH,

Brecowstrasse 33, Hamburg 74 D-2000. West Germany
Tel: ~49-40-73329-0 Telex: 2163748 ST D. For meay
years Scheegel tining Technology has beer knowr as the
manufacturer and insicller of @ highly aualitied liner - tne
Schiegel shect. Schegel sheet was developed lo meet the
exccling requirements of large area searing applicazions
such ¢s waste d'sposcils, water reservoirs, canal linings eic.
Schlegel sheet, being manutactured by a purpose designed
pctented orocess in rolls 10m wide, and deperding or
thickness, up to 200m long, has become ine key element of
presen! day waste disposal

SLT ENVIRONMENTAL INC,

16945 Northchase, Suite 1750, Heustor, Texas 77060.

USA. Tel: +1-713-874 250. Fox: +1-713-874 2168. SIT
is known as o warld feader in the design, randlactre and
insicllarion of high-auality HDPE geomembrane systems. SUT
products are premium grade and inended for the exacting

& GEOTEXTILES

requirements of critcal lerge area sealing applications.
Wiaste disposal facilities, frec'ment lagoons, wo'er reser-
voirs, cona' linings, ang s'ucuia: waterprooting end
corrosion proiecion are amorg te meny fields of coplicar
ion successfu'ly addressed by SUT products and technology.
Manufoctured by ¢ proprietary process in widths of 'O
meters ard lengtns to 200 meters, the worla's largest
monolithic geomembrare preduct is the standard by which
all others are judged. Over 50,000,000 M2 experience
worldwide.

SLT LINING TECHNOLOGY,
Brecosirasse 33, Hamrourg 77, D-2000. West Gerrany
Tei- +49-40-7332900 Telex 216:37-48 SITC. SUT s
known as a world leader in the design, manviaciure ana
installation of high-guality HDPE geomembrane sysiems. ST
preducts are premiym grade ard inerded for the exactirg
recuirerents of critcal ierge arec sealing applicctions
Wase disposal fac'liies, eatment lagoors, water
reservorrs, caral lirirgs, and stiuctural waterpreafing end
corrosion oroector are among the many fields of applcar
fion successfuty addressed oy ST products and technology.
Mandtacturec by ¢ proprietary crocess it widths of 10
mete's and ‘engths to 200 meters, the worla’s leges’ monor
ithic geomemoicne proddct is the sterdara by which cil
others are judgec. Over 50,000,000 M2 experience
worldwide.

SWISS SILK ZURICH,

Grtiistrasse 68, Zurick CH-8027. Swizedand. Tel: =41-1-
2889111 Telex: 8:5507. Fax: ~4*-1-288 9393
Poducls Synthetic filler belis, vacuur fiter belis, fabrics for
filer-oresses, aisclilier. Fabrics for micro screening and mjec-
fior moulding of irrigater fillers

TAURUS HUNGARIAN RUBBER
WORKS,

H-1440, PO Box 25, Kerepesi u 19, Budapest VIl
Hungary. Tel: +36-1-1141040/1341140 Telex:
225312/225313. Fax: +36-1-1188754. The butyt
and EPOM-based rubber membranes produced by
Taurus Hungarian Rubber Works are widely used
in the construction industry for roofing, and in
water-management for canal and reservoir
lining. Taurus also produces membranes that
meet sanitary requirements for potable-water
towers and pond-lining, and oil-resistent m
embranes for the containment of oil and waste
water containing oil.
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FLOOD PROTECTION/FLOW MEASUREMENT CONTROL

VCO GEOTEXTILES,

Believ.e 1, Gent 39218. Belgium. Te': +32-91309050
Telex: 11450. Fax: 43297302642, A wide range o
woven crd ron-woven Geolexdiles in polypropyiene, poiy-
‘here, oolyelnylene and po'yester. Weighis range ‘from 90
to 1800 grammes pe- square met-e.

WHITE CROSS RUBBER
PRODUCTS LTD,

White Cross, lancaster, lancs LAY £XH. UK. Tel: +44-524
62555 Telex: 6545+ Manwaciurers of rbber sheetng which
may be fabrcated for the ‘inirg of pits, pools and reservoirs.

FLOOD PROTECTION
]

AMT FUR WASSERWIRTSCHAFT
UND STADTENTWASSERUNG
(WS),

Sewerage end “loodcontrol Dvisior, Stodhcusbriicce *2, D-
2000 Homburg 36, Postiach 30 05 80. Wesi Germany
Tel: +4G-24913:620. Fax: - 49-34-9° 3-550. Plorning
ard operatror of river facilities end Foed protection.

BM FLOW REGULTORS LTD,

4-¢ Biicge S, Tadcaster, Nern Yorks 1524 QAL UK. Tel:
+44937 832778. Telex: 57697 YORVEX BM. Fex: +£44-
937 834413 Stainless stee flow regula:ors for flood

Gessar is an internatoncl engineer ng compeny whicn poors
the technica. caporilities of the Frerch regicncl developmert
comparies, gothering 2,500 peopre, including 1,400 engi-
neers and lechricians. Hydro cgricultural developments,
fwater resources, doms, large supply systems, irrigation and
cainage aetworks] navigation and flood warning.

OY E SARLIN AB,

Division Pumps, PO Box 750, Helsinki 10, 00107 .
“inlanc. Tel: +358-0-535022 Telex: 121894 ESARL SF
Fex: +358:0-:5633989. Contact Name: Martti Varis,
Direcior of Pumo Divisior. Sarin is a mandacicrer of subr
rersibie pumps for sewercge systems, raw water infake,
dewarering, irrigation ard flood control. Pumps are ecsy to
rsicll and mainsair.

VERBUND-PLAN GMBH,

Am Hof 6A - A-1010 Vienna, Austria. Tel: +43-1-
0222-53113 4800. Telex: 115978 VPLWN A. Fax:
+43-1-0222-53113 4848. Verbund-Plan has special
experience in the field of flood-protection by large
storage basins, diversion channels and dykes, mostly
in conncetion with hydro power generation and with
special emphasis on landscape and environmental
protection all over the world.

FLOW MEASUREMENT
CONTROL

conirol. ‘rsallec ir sewers ec :o conticl the flow Vorlex low G

paitemn enaoles large outle: aveas to be used thus e iminating
‘ne risk of olockages.

CONCRETE ARMOR SYSTEMS,

3 Garmany Place, Yor<ers, NY 10710, USA Tel: +1-914-
779 5858. Rescarch anc developmert of concrele shapes
‘o bank siabilisation ard flood walls. Designed producs ‘or
nver & coosal proleclive works,

DE LANGE PLASTIC LININGS,
Neptunusweg 4, 8939 AA Leeuwarden. Holland. Tel:
+31-58-884240. Fax: +31-58-884264. De Lange
Plastic Linings provide a wide range of plastic linings
with many applications in the storage and distribution
of water and wastewater. The service includes supply,
assembly, testing, certification and delivery.

GERSAR,

4 Rue Galiiie, Patis F75116. Frarce. Tel: +33-1-
47236064 Telex:. 613525 Fex: +33-1-47209590.
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DOMINION BRIDGE SULZER
INC,

555 Notre Dame St, lackine, Quebec. Canada. Tel: +1-
5:4:634 3551 Telex: 05-821583. Fax: +'-514-636
8588. Manufacturers of pensiocks cnd gates. Part of *he
AMCA Inernarional group.

DSK SYSTEMS LTD,

Hghfield *d, WaliononThemes, Suirey K112 2TS. UK. Tel:
-44932 223102 Telex 946240 Auvtomatic level and
fow control for rivers and estuares. Turrkey syster apolica:
ble tc all level/flow contio” problems. Data archiving: ecsy
conio' by unskilled operators, modu ar and expandcbie and
faul *olerant

FLEXIBLE-DRIVES
LTD,

Kinelen ‘ndustrian Eslate, Soutran, lecmington Spa CV33
CDS. UK. Tel- +44-926 8138 8. Telex: 31451 Portable

(GILMANS)



valve actuators for underground mains distribution and supr
ply powered by petrol, diesel or electriciry. Also penstocks,
sluice gates elc.

HEEL GMBH & CO MESSTECHNIK
KG,

Joeoerstasse 4-12, Postlach 17 45, Kempten D-8960.
West Germany. Tei: +49-831-20:5902. Fox: +49-831-2-
059105. Hydrometric instruments, current melers.

INVENTRON,

23630 Industrial Pork Drive, Farmington Hill, MI 48024
USA. Tel: +1-313-473 9250. Fax: +1-313-473 9255.
Ofters a complete line of ulirasonic flow measuring systems
for noncontact measurement in flumes, weirs and other open
channels. Micro-processo based controller provides direct
readout of flow rate

JANSEN VENNEBOER BV,

PO Box 12, AA Wijhe 8130. The Netherlands.

Tel: +31-5702 2525 Telex: 49418 Fax: +31-5702
3618. Design, production ond instaliation of mechanical
construction for hydraulic works, Producls include:
archimedean screws; penstocks, sluice geles, radial gates;
reguloting and measuring weirs; weedscreens; automatic
raking installations; Volanta handpumps; lowhead water fur-
bines {upto 1000 kW)

WARREN JONES ENGINEERING
LTD,

120-124 Churchill Rd, Bicester, Oxon O%6 7XD. UK. Tel:
+44-860 246691 Telex: 83194, Fax: +44-869
253340. Manufacturers of uitrasonic level measusement
equipment; sewage trectment monitoring equipment; and
portable openchannel flow recorders.

KRACHT PUMPEN UND
MOTORENFABRIK GMBH & CO
KG,

PO Box 1420-40, Werdohl D-5980. West Germany. Tel:
+49-2302-540. Fox: +49-2392/5420Q . Kiachtis o
highly regarded manufacturer of complete hydraulic systems
and controls for: navigation locks, flood barriers, pensiocks
in tida! and inland waserways efc.

SEMPERIT (INDUSTRIAL PROD-
UCTS DIVISION),

Modecenterstrasse 22, A 1031 Wien, Vienna. Auskia.
Tel +43-272-7800:587 . Telex: 131889 Fax: +43-222-

RECREATIONAL USE OF WATER

7800-606. Semperit produce gate and lock seals made of
high-grade polymers in the most designs.

WEBER SENSORTECHNIK GMBH,
2201 Kolimar. West Germany. Tel: +49-04128 591.
Telex: 218326. Fax: +49-04128 593. Flow-captor
switches and meters provide reliable and accurate
control of flow with high repeatability. The compact,
maintenance-free flow-captors are particularly svit-
able for the monitoring of low flow rates. According
to application, low-captors can be mounted either
into pipe systems or fitted inline and allow in all cases
non-intrusive sensing, thus not affecting flow profile.
The output can be selected between analog or digital,
the latter being suitable for connection to eg a PC
computer for further processing. Weber’s latest devel-
opments include the analog metering flow switch with
analog signal of actual flow rate and adjustable set-
point.

LWAG ZSCHOKKE WARTMANN
AG,

Dottingen, CH-5312. Switzerlond. Tel: +41-56-4091-01.
Telex: 825120. Fox: +41-56-453739. Design, abrication
and installation of hydraulic steel siructures and equipment
such as all <inds of gates, sloplogs, treshtracks, penstocks
etc. All over the worid.

RECREATIONAL USE OF
WATER

AQUA CONTROL INC,

320 lasalle Rd, lasalle, IL 61301 . USA. Tel: +1-815-223
6303, Aqua controls makes a variety of aerators and deco-
ative fountains which con improve conditions of mony lakes.
Units of 1-2 1o 3 Hp, in several voliages and in single and
three-phose are availabie. They are light and easy fo install
and offer lake owners an economical opportunity o improve
their lakes.

BARR & WRAY LTD,

324 Drumayne Rd, Glasgow G51 4DY. UK. Tel: +44-41-
882 9991 Telex: 778494, Fax: +44-41-882 3690.
Specialists in water teatment, fitraton and innovalive waier
features for swimming pools. UKs only manufocturer and a long
established installer of ozone generalors. Wave making tech:
nology experience includes design of the world's lorgest wave
machine. Polable water packagea treatment plants supplied.
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ADVERTISEMENT FEATURE

& SOYUZGIPROVODKHOZ INSTITUTE

Soyuzgiprovodkhoz Institute is a leading organiza-

tion in design, surveys and scientific research
related to land reclamation and water management.
Sixty

ears of activity and experience, strong
industrial potential, and ﬁighly qualified specialists
employed at the Institute, allow an optimum deci-
sion to be always found in water and land resources
conservation, reconciling the needs of water and
land users.

More than 80 reclamation and water management
projects designed by Soyuzgiprovodkhoz, have been
constructed or are being constructed in 30 countries
of Europe, Asia, Africa, Central and South America.

The Institute is willing to offer a wide range of
services to our Soviet and foreign Clients: drawing
up master plans, regional and basin development
schemes; goal-oriented programmes on water and
land resources development; distribution of water
flow; water conservation planning in river, lake and
sea basins; technical and economic substantiation of
reclamation and water management projects and
related agriculural enterprises; assessment of econo-
mic feasibility of joint ventures within the frame-
work of agribusiness; designs for construction and
rehabilitation of irrigation and drainage networks,
reservoirs, dams with appurtenant structures, pump-
ing stations, canals, outfall drains, access r()ags and
group water supply pipelines; designs of flood
control, channel straightening, dredging. tunnelling,
blasting and other projects including designs for
protection of sea-shores and waterworks against
wave erosion and also conservation and recreational
projects; surveys and studies of topography, en-
gineering geology, hydrogeology. ge()tp ysics and
soils for substantiating the feasibility of reclamation
and water resources; preparation and further mainte-
nance of the water and land cadastre. introducing
monitoring with application of acrospace surveys
and research and up-to-date mathematical models;
formulation of rural water supply designs based on
water resources and development of designs for
desalinization of mineralized groundwater; evalua-
tion of groundwater resources, programimes of their
use, protection against pollution and their artificial
recharge, wells (%rillin(j; for water supply.

For construction and operation of water manage-
ment and reclamation of projects, we are ready to
propose new machinery and equipment, advanced
technology, new building materials and structures
develo ecr by Soyuzgiprovodkhoz and its special-
ized development department, namely: low-rate
sprinkling tow lines lor crop irrigation ensuring
water saving and soil protection; long-range automa-
tic microdispenser for aerosol spraying of farm crops
in combination with inorganic and organic fertiliz-
ers, treated livestock, wastes, defoliants and pestici-
des; liquid fertilizer applicator; minor plant nut-
rients applicator; automatic water regulator for sur-
face irrigation system for dosed conveyance of water
and automatic control of hydrants; automatic dis-
crete watering device for control of water supply to
field ditches; automatic air space regulator for
protection pipelines and pumping stations from
water hammer; remotely controlled hydrant for
metered water supply in piped systems; machines

and equipment for constructing subsurface imper-
vious screens; moling machines and equipment
operated under high pressure water jet in sandy and
clayey soil; fish pump for fish diversion at fish
rotection devices, for fish discharge from trap and
or pipe transportation of fish juveniles and market-
able fish; water intake using ecological principles for
fish protection; acoustic filter for removal of solids at
irrigation and drainage systems and industrial and
public water supplg Ero]e(:ts: fish protection struc-
ture for protecting fish from being trapped by water
intake of irrigation, power and industrial water
supply systems; watering point incorporating a
solar-powered water lift; blast energy in reclamation
engineering (construction of canals, collecting
drains, dams, dykes and embankments; improve-
ment of heavy soils; compaction of subsiding soils
and stump pulling}; technology of fabrication of
cellular structures for construction of hydraulic
structures, large hydrocomplexes and small hyd-
roelectric stations; water desaltinghplants: aerospace
cartography for assessment of the environmental
conditions and forecasting of changes in water and
land resources in order to substantiate design deci-
sions to their protection and rational use; techniques
of aerospace data processing and interpretation for
assessment of reclaimed soil and piped drainage
systems status; technology of fabrication of imper-
meable prefabricated polymer-impregnated concrete
slabs and their use for coatings; computer-aided
design technology; method of soil aggregation and
formation of artilicial technogenic soil: research and
developments in the field of irrigation technique and
water application process, irrigation regime and soil
desalinmization, automatic and telecontrol of water-
works, reclamation systems and conservation pro-
jects.

Soyuzgiprovodkhoz is a member of MOSENICO-
INVEST (a Soviet-Swiss Joint Venture) has a consor-
tium with V/O Selkhozpromexport, (All-Union Fore-
ign Economic Corporation) and with the water
construction agencies of the Ministry for Water-
Works Construction, and is a partner OYMELIOSER-
VICE Foreign Economic Association.

Jointly with home and foreign firms the Institute
implements designs and “‘turn-key’ construction of
water works and reclamation projects.

The Institute and INVODPROEX Foreign Trade
Firm on commercial basis render a client the follow-
ing services: knowhow, engineering and preparation
of tender documents.

The research division of the Institute provides
consultative and methodical asistance in carrying
out research and studies and offers post-graduate
work to engineers specializing in irrigation, drainage
and water works construction.

The Institute is ready to consider proposals on
establishments of concerns, joint ventures and other
forms of cooperation.

Developed by Soyuzgiprovodkhoz Institute (2,
Yeniseiskaya St., Moscow, 129344).
Telex: 412198 INWOD-SU
Telefax: 189 2355
Telephone: 189 21 96







WATER TRANSPORTATION & EXPORT

BIWATER FILTRATION LTD,
Biwater Cour:, Station Approach, Dorking, Surrey

RHA 1TF UK. Tel: +44-306 740740. Telex: 859529
BIWATER G. Fax: +44-306 889298.

Complete design, insiallation and commissioning service
for water trectment and stevilisation plants for leisure and
swimming pools. Internatioral speciclists ir wave
machine technology and in ozone supply. Incustrial

and municioal water Ireatment Srocesses. Service
contracis undertaker

DE LANGE PLASTIC LININGS,
Neptunusweg 4, 8939 AA Leeuwarden. Holland.

Tel: +31-58-884240. Fax: +31-58-884264.

De Lange Plastic Linings provide a wide range of plas-
tic linings with many applications in the storage and
distribution of water and wastewater. The service
includes supply, assembly, testing, certification and
delivery.

INVARMEX UK LTD,

74a Cropwel, Rd, RadcliffeonTrent, Notts NG 2 2JG. UK.
Tel: +44-602 332974/334455. Fax: +44-602 333388,
Invarmex manufacture, distibute and export equipment fo
ouldoar parks and swimming pool leisure complexes.
Products include fillers, pumps and circulation fittings, flumes,
slides poot covers and water fun equipment eg mushrooms,
jets etc. Also fountains ana fitlings.

KAY PARK-RECREATION CORP,
Hwy 218 South, Jaresville, lowa 50647 USA. Tel: +1-
319987 2313, Fax: +1-319:987 2161 Kay Park
pedal cruisers come in two and four passenger models -
heavy fiberglass constructicn provides durability ard lus:
torous finish. These units have proven hisiory in ren-al bogts,
and can pay for themselves in a single renici season.

Solid foam filled pontoons give unsinkable flotation and
safety. Contact Kay Park-Recreatior Corp for more
information.

THERMELEK ENGINEERING
SERVICES LTD,

Thermelek House, Peakdale Rd, Brookiield, Glossop Derby
SK13 QLQ. UK. Tel: +44-4575 63451 Telex: 665759.
Individual design through 1o onsite construction of filiration
ond water Ireatmeni for incustrial processes, domestic water
supplies, swimming pools etc. Specialists in 0zone appiico-
tion and computerised conrol systems. Founders and
manufacturers of the revoluionary BONDI Wave Generalor.
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DE LANGE PLASTIC LININGS,
Neptunusweg 4, 8939 AA Leeuwarden. Holland. Tel:
+31-58-884240, Fax: +31-58-884264. De Lange
Plastic Linings provide a wide range of plastic
linings with many applications in the storage and
distribution of water and wastewater. The service
includes supply, assembly, testing, certification and
delivery.

DRAGERWERK AKTIENE-
SELLSCHAFT,

Moislinger Allee 53-55, D-2400 Lubeck 1. Germany.
Tel: +49-451 8820 Telex: 268070. Fax: +49-451-882
2080. Gas Analysis Division. In order to reduce the
number of potentially hazardous situations at the
workplace and minimise any damage resulting from
these hazards, many different gases, vapours, and
aerosols must be monitored. For that purpose Drager
offers easy-to-handle and e« ical m ing sys-
tems. With more than 200 different Drager-Tubes,
over 350 separate hazards can be determined in air,

soil and water samples.

DUNLOP LTD GRG DIVISION,
Combridge St, Manchester M0 1PD. UK. Tel: +44-61-236
2131 Telex: 667225 "ax: +44:61-236 1599.
Manufacturers of high quality collapsible corlainers, fiexbe
tanks for storage and transportaion of fuids. Sizes -ange
from 225 10 225,000 lites capacity.

FLATWATER FLEET INC,

4835 Caribou Lake Rd, Saginaw, Minnesota 55779.
USA. Tel: +1-218-729 8721. Fax: +1-218-729 7644,
The RTT-Rig Tender Truck is a multi-purpose water
transporter carrying up to 12,000 litres in a flat-type
tank that can also be used as a general purpose
cargo truck. The self-priming water pump delivers up
to 14 litres per second at up to 100 metres of dis-
charge head. Many additional equipment options.

NORTHUMBRIAN WATER,

PO Box 4, Regent Centce, Newcastle-upon-Tyne NE3 3PX.
UK. Tel: +44-91-284 3151 Telex: 537419. Huge volumes
of treated drinking water and high-grade irigation and
industrial woter - from e UK'S largest water resource -



RAINFALL INSTRUMENTS ETC/LAND DRAINAGE

Kielder Warer Reservoir. Shipped vic te infernational deep
water facility at Teesport.

PREUSSAG ANLAGENBAU GMBH,
Karl-Wiechert-Allee 4, D-3000 Hannover 61.
Germany. Tel: +49-0511-5-66-00. Telex: 9-22-828.
Fax: +49-0511-5-66-39-00. Our company plans and
builds pipelines for onshore and offshore use, from all
proven materials and to all pressure and diameter
specifications.

PRONAL §A,

Roubaix, Cedex 1, BP25-59051. France. Tel: +33-
20241819, Fax: ~33-202723*0.

Pronai is o fomily-owned company specialising in the
manufacture of technical inflotable produc's made of ruober-
coated fabric, eg flexible tonks for siorage ond transport of
liquids such as water or petioleum products, lifting bog,
inflatable stoppers for pipes.and various products for the
indusiry. ‘

WESTERN TRAILERS,

22 The Green, Stoke Gifford, Bristol 8512 6PD. UK.
Tel: +44-272 694273 Telex: 444389, Western
Trailers of Bristol, England are manufactuers and
suppliers of all types of tankers, trailers and tanks.
Customers include many foreign government bodies
and charities whose work is to provide potable water in
difficu* environmerss.

RAINFALL INSTRUMENTS
ETC
]

DETECTRONIC LTD,

Systems House, Edge Nook tane, Shadsworth, Blackburn
BB1 2QB. UK. Tel: +44-254 54583 Telex: 635091
ABION G Fax: +44-254 680604. Manufacture o com-
prehersive range of specialised systems for many
apolicatiors including: sewer fow and rainfall measurement
and analysis; flow mecsurement and cortrol of sewage treat
ment works; industrial process and effluent measurement;
level measuremer and control; pump protection using non-
invasive flow detection.

R W MUNRO LTD

Gilbert House, 406 Roding Lane South, Woodford Green,
Essex IG8 8EY. UK. Tel: +44-1-591 7000. Fox: +£4-1-551
4565. Manufocturers and worldwide suppliers of meteoro-

logical equipment, rain gauges, waterlevel recorders;
bcometers, inermometers and barographs.

OBSERMET (UK) LTD,

Unit 3, Springwood Coutt, Sprirgwood Industrial

Estate, Rayne Rd, Braintree, Essex CM7 7QX. UK.

Tel: +44-376 23521 . Telex: 946240 CWEASY.

Fax: +44-376 45780. Obsermet have ceveloped a
wide range of measuring, monitoring and recording
instruments for use in irrigation, hydrology and meteorology.
In addition 1o water level, raintall, windspeed, wind direc-
tion sensing and recording systems, Obsermet have
developed a range of fixed and mebile solor-powered
weather stations.

SMAIL SONS & CO LTD,

Unit 1, St Andrews Rd, Glasgow G41 1PP. UK. Tel: +44-
41-429 4429 Telex: 777360 SMAIL G. Fox: +44-41-429
2949 Sole representative in UK for Obsermet and Thies
meteorological equipment and Sphor hydrographical irstru-
menis. Range covers wind, temperaiure, humidity, pressure,
sunshine, rainfall, water level, displey, recording/logging
and fransmitting.

TECATOR AB,

PO Box 70, 5-263 21 Hégandas. Sweden.

Tel: +46-42-361500. Fax: +46-42-340349.

Tecator is the world’s leading company for
automated routine analysis in water. Tecator is @
world-wide supplier of analytical instruments for
water and environmental analysis. Standard

manual methods cannot meet today’s requirements
for speed, accuracy and safety. Therefore there is an
increasing demand for automated and flexible water
analysers, which are easy to start up, simple to use
and provide fast and accurate results. Tecator offers a
broad range of automated, flexible and accurate
analysers fulfilling various needs and requir

ements in the water laboratory. Tecator provides
complete application information and specialist sup-
port with each instrument. Ask for more information
today.

LAND DRAINAGE
]

AKZO-INDUSTRIAL SYSTEMS,
PO Box 306, SB Arnhem. The Netherlands
Tel: +31-85664600. elex; 45204, Fax +31-85-
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LAND DRAINAGE

664838. Manufocturers of soil reinforcement fabrics cnd
prefebrcaied end drains, erosicn prevention products and
drainage maiericl.

COSMOPLAST INDUSTRIAL CO,
PO Box 6032, Sharjah, United Arab Emirates. Tel:
+971-6-331264, Telex: 68578 COPOL EM. Fax: +971-
6-331917. Contact Name: Ron Clayton. Continvous
slotted screens and wellpoints extremely suitable for
land reclamation especially in areas of high salinity.
Ask Ron Clayton for details.

DE LANGE PLASTIC LININGS,
Neptunusweg 4, 8939 AA Leeuwarden. Holland.

Tel: +31-58-884240. Fax: +31-58-884264. De

Lange Plastic Linings provide a wide range of plastic
linings with many applications in the storage and dis-
tribution of water and wastewater. The service
includes supply, assembly, testing, certification and
delivery.

GERSAR,

£ Rue Goliiie, Paris F75116. france. Tel: +33-1-
47236064 Telex: 613525. Fox: +33-1-47209590.
Gersar is an internaiional ergineering cormrpany which pools
ine technical capabilies of the French regional deve'oprent
compenies, gatherirg 2,5C0 peope, inclucing 1,400 eng:-
neers and technicians. Hydio agricultural developments,
|water tesouices, dams, lorge supoly systers, igation ard
drainage networks} navigation and flood warning.

GRUNDFOS INTERNATIONAL
AlS,

P D Jensensvej 7, Bjerringbro 8850. Denmark, Tel:
+45-86-681-400. Telex: 60731 GFO SDK. Fax: +45-
86-684-472. Where land drainage cannot be effected
through gravity, Grundfos pumps types SP-BP can be
installed. Grade of stainless steel according to appli-
cation. Capacity range: Q: 0 - 280 cbm/h, H: up to
500m.

NETLON LTD,

Kelly St, Blackourn, lancs BB2 4P;. UK. Tel: +44-254
62431 Telex: 63313 Fax: +44-254 680008, Tensar
Mat is an effective and peimanent method of controlling the
erosion of wet or dry slopes, and Tensar or Netlon gabions
provide effective and noncorredible erosion control struc-
tures. Netlon drainage pipes have high flow capacities d
provide fost and effective irigation and drainage. Netlon
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drainage nets cre h'gh orofi'e stuciures used in the constuc-
tior of lagoons a~d similar structures.

PRIESTMAN LTD,

Hedon d, Aull HVO 5PA UK. Tel: ~44-482 75111 Telex:
52:20. Fax: ~44-482 702065, Speciatis: manufacurers
of lond drairage equ'pment irciuding varicble counetbal:
ance earth moving machines, hydrauic excavaiors,
draglines, grabs and grab dredgers.

SOYUZGIPROVODKHOZ,

Water Resources & Research Institute, 2 Yeniseiskaya
St, 129344 Moscow. USSR. Tel: +1892196. Telex:
412198 INWOD SU. Fax: +1892355. It is a major
Soviet organisation in surveys, planning and studies
relating to land reclamation and water management.
It offers: engineering services, know-how, ready-to-
use engineering and process developments, training
of personnel, joint activities in design and construction
on a turnkey basis operation and maintenance of
water-resources and irrigation projects.

VANDEZANDE,

Esenweg 142, Diksmuide 8160. Belgiom. Tel: +32-
51500117 Telex: 8649 Fax: +32-51504117.
Manufactirers of screw purps for sewage ard effluent. Also
for land dra'nage

VOPO POMPEN-
RIEK BV,

De Vciger 2, De Xjp, NIl 1483 GA. The Nethelands. Tel:
+31:2097 1312 Fox: +31-2997 3358. Surlace warer
pumps, built for continuous oveaticn, mainlenance iree.

& MACHINEFAB-

.arge ccpacity for iow necds. Widely used for ciainage
and irfigation jobs. Capacity 40-1000 M7 /hou.

DEVELOPING WORLD
W A T E R

Entries ending :n WT are taken from Werer Technology
Magazine's Planning & Purchasing Handbook. The
subscription Magozine, 13 Century Hill Dr, lathem, NY
12130, USA. Telephone (518) 783-1281.







GROUNDWATER

EFFICIENT WATER
WELLS

by Bill Moffat

The design of any water borebole should ensure that the installation will
provide clean potable water for the whole of the planned design life.
The secret of a long life borebole is not in the drilling but in the development of

the bore and the design of the permanent installation

M odern rigs can drill almost any rock

type fast and efficiently. Choice of rigs include
percussion, mud and air flush rotary and
down-the-hole hammer drills. In selecting
drilling equipment for a developing country it is
important to choose the correct drilling method
to suit the rock types which are expected, to select
the machine that is of a suitable size and
manoeuvrability so it is able to reach all the
borehole sites casily, and one that can be
maintained with the resources that are

readily available.

This frequently means that a compromise is
necessary. Generally the large and more
technically developed the drilling equipment the
faster it will produce footage but the maintenance
will be more complex. This probably means
that repairs and maintenance will be dependent
on imported spares and the resulting drain on
foreign exchange.

It may be prudent to sclect a smaller and
simpler drilling rig which will produce boreholes
at a slightly slower rate with a smaller demand on
scarce foreign exchange. The largest high speed
rigs are often able to drill at least a borehole a
day and it requires a very efficient organisation to
supply screen, casing and pump at a similar rate.
If the finishing of the installations fall well behind,
drilling money is being used inefficiently in high
speed drilling, since the bores will remain unused
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for a period and possibly become vandalised.

Local criticism will also be engendered and
complaints will follow on the slowness of pump
installation. In the most efficient schemes,
drilling specds and pumping speeds are integrated
so a continuous flow of well designed boreholes
are produced and local enthusiasm and co-
operation is enhanced.

Consideration should perhaps be given to
using a special rig for test pumping the completed
bore since this releases the drilling rig earlier.
Atlas Capco have developed the TPU-02 for such
work and when used in conjunction with their
Well Monitor computer system very efficient
testing is possible.

The Well Monitor system records the well
drawdown during step pumping by means of a
transducer and data logger, and the integrated
computer program performs the test pumping
calculations in the field. The system claims that a
complete well evaluation can be obtained in the
field within one hour of the pumping test
being completed.

The system also has the added advantage that
the test data is held on a 3.5ins floppy disk and is
fully available for later analysis or comparison
with other boreholes.

Development is the most important factor to
ensure that a water borehole will produce the
maximum yield that the aquifer will allow. For this




to happen all the fine material generated by the
drilling process must be removed from the
borehole walls, and especially from the invasion
zone where the material has been forced into the
pore spaces and cracks in the aquifer. This
removal process is difficult since it must be done
after the screen and gravel pack, if required, have
been installed, ie the fine material cannot be
reached other than through the screen and pack.

Rotary drilling using mud is usually considered
to produce the greatest problem to efficient
development. Percussion drilling and air drilling,
which use no mud, can still generate an invasion
zone in the wall rocks of the borehole and so
boreholes drilled by these methods still
require development.

Bentonite was once the usual drilling mud for
water boreholes but it is now almost wholly
replaced by organic and polymer muds. They
have the ability to break down their cohesive
structure on demand and so “fall off” the borchole
walls and flow more easily from within the
invasion zone. Remains of bentonite mud cake
have been located in boreholes that have been in
use for many years. It is doubtful if a borehole
drilled using bentonite mud ever reaches its full
potential due to mud retention. The new drilling
additions are expected to produce much cleaner
horeholes which can reach their full potential
yield. This does not mean, however, that
development is no longer required. and that all
the cleaning can be ‘left to the mud’. The fact is
that much shorter development times should be
needed to produce clean efficient boreholes.

Having the correct screen available when
needed is always a problem in developing
countries where delivery times may be protracted.
The rapidly developing use of filter sleeves such
as Terrafilter 110 by Demco are allowing the
correct screen slot width to be more readily
available by reducing cost of purchase, storage
and transport.

These filter sleeves are made to fit over the
commonly available sizes of slotted PVC pipe
sandwiched between a water conducting sleeve
and a protective sleeve. The water conducting
sleeve allows free movement of water from all
areas of the screen into the slots and the outer
protective sleeve protects the filter material from
damage during insertion and transportation.

GROUNDWATER

Filters down to an equivalent slot width of 200
microns are available.

Numerous boreholes fail early in life due to
the screen or pump not being selected to deal
with corrosion ar encrusting properties of the
water. Cheaper first cost mild steel or galvanised
iron screens or casing will soon fail if the
groundwater is at all corrosive. It is thus
prudent to check water quality by laboratory or
field tests before screen selection is made.
Stainless steel or thermo plastics of various
types are corrosion resistant. Brass is much used
in some areas as a Corrosion resistant material.
Care must always be taken to ensure that the
brass is of good quality - poor quality products
will corrode.

In some parts of the world rounded gravel of
the correct gradings for gravel packs are difficult
to find without transporting material in from long
distances. The temptation may be to use other
material such as crushed rock or other angular
material easily available. This should be resisted
since angular material under the vibration
produced by the flow of water into the well will
compact and so ultimately restrict, or even
prevent, the free flow of water. Preformed
screens when a slotted pipe is surrounded by
resin bonded sand is also a possible alternative.
They have the physical disadvantages of being
heavy and some types are fragile and so require
very careful transportation.

If finance is limited it is false economy to
attempt to save money by skimping the
development and completion of a bore. It is
much more advantageous to ensure that
development and completion are done 1o the best
possible technical standards. In this way fewer
bores will be required to meet the total demand
so the finance available will be spent on long life
boreholes rather than on more numerous bores
which will fail within a few years.
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REMOTE SENSING,
INVESTIGATION &
GEOPHYSICAL EQUIPMENT

]

SITE

ABEM AB

PO Box 20086, Brorma $16102. Sweden. Tel: +46-8-
7676060. Telex: 13079 Fox: +46-8-287 109, ASEM
instrumenis are being used world wide 1o find suitable wel:
‘ocaliors, 1o defermire the depth 1o water and megsure ifs
salinity. The Terrameter does wate prospecting by tne resis:
fivity method, and SASLOG 200 s a ‘ow cost como'emen:
for well logging purposes. ABEM Waai is a light weight
insirument for waler exporation based on e VL= principle.
Other insituments from ABEM for water incudes Terra'oc se's:
mog-aphs ard EMAC Slingrams.

ADVANCED ENERGY TECHNOL-
OGY-GEOTRONICS,

10317 McKal a Place, Austin, Texas 78758 USA Tel. + -
512-837 7564 Telex: Q10874 "~ 373. Maorulacurers of
controllec source audio magretotel urics (CSAMT].

AEW.PLAN-GMBH,

PO Bex 30 01 06 Graefst-asse 5, Kuln L-5000. Wesi
Germany. Tel: +49-221-5740-220. "elex: 8-885-295

Fox: +49-221-5740211. Hydrologicar and nyd-ogeologi-
car investigations, groundwarer modelling, water
mancgement plonning and hydraulic engineering. Feasibiiiy
stud'es, design, construciior: supervision and management
for water supply and was'e water disoosal systers

AGRAR UND HYDROTECHNIK
GMBH,

PO 3ox 10 01 32, Huyssenallee 6668, Essen 1 D-2300.
West Germany. Tel: +49-20° 20160. Telex: 857 557
AHT D Fax: +49-201 2016211, Hydseogicol ond hydro-
geological investigations, groundwater medelling, warer
managemen: planning, hydrauiic engineering. Feosibility
sudies, design, construction supervision a~d management
for warer supply, waste water disposal, irrigaiion and
drainage sysiems.

ALTA GEOPHYSICS,

PO Box 363, Universty of Brmingham, Birmingham B15
21T UK. Tel: +44-21-414 6" 41 Telex: 338938, Fox:
~44-21-414 3952. Specioists in high quality geoohysical
investigaiion for water engineering, exiractive minerals and
petroleum industries. ALTA has considerable experience in
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tne UK corducting surveys ior most waier authorities. Work
has ciso been carried out in Europe, Midde East, Alica
and Indonesia.

ATLAS COPCO ENERGY AB,

5105 23, Sockholm. Sweden. Ter: +£6-8-7438000.
Telex: 14090 COPCO S, Fax: +46-87165975. Allas
Copco Enegy has speciaiised equ pment for seismic ‘nvesti
getions and res stivity or e.ecl'emagnetic suiveys. The
equipment is easy ‘o lecrn and “o use and has proved 1o be
c vifal tool for seiecting tne bes poss ble sites for warer wels

BULGARGEOMIN,

3 Ogneooelz ST, Sofia 1679, PC Box 600 Bulgaira
Teex: 228; 23039. Fox: 57-3i-94. Contact Nome: Ms <
Vodimirova - Marketing Direcor. Complex geologica. and
hydrogeologice. siucies and prospecting, geo ogical maor
o'ng, geoprysical ard geochemical siudies. criling of
production end explorarory waler wel's of vorous types ard
dephs, mining or cres and minerals, oil, gas exc. B-arch
offices and activities ir Algeria, Cuba, l-az, Lya,
Mongol'c, Micaragua, Syria, Tunisia, Zimbaowe etc

DRAGERWERK AKTIENE-
SELLSCHAFT,

Moislinger Allee 53-55, D-2400 Lubeck 1. Germany.
Tel: +49-451 8820 Telex: 268070. Fax: +49-451-882
2080. Gas Analysis Division. In order to reduce the
number of potentially hazardous situations at the
workplace and minimise any damage resulting from
these hazards, many different gases, vapours, and
aerosols must be monitored. For that purpose Drager
offers easy-to-handle and economical measuring sys-
tems. With more than 200 different Drager-Tubes,
over 350 separate hazards can be determined in air,
soil and water samples.

ELE INTERNATIONAL LTD,
Eastman Way, Hemel Hempstead, Herts hp2 7hb. UK,
Tel: +44-442 218355. Yelex: 825239. Fax: +44-442
52474. Contact name: Nigel Hood. A comprehensive
range of water and materials testing equipment.
Including the Paqualab, the only comprehensive
portable water testing laboratory. With 30 years
experience as the major supplier of water, concrete
soils and asphalt testing equipment worldwide. In
addition a state of the art range of laboratory and
field loggers are produced. Distributors for sales and
service in over 100 countries.
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EOTVOS GEOPHYSICAL INSTI-
TUTE OF HUNGARY (ELGI1),

PO Box 35, Budagest - 1440. Hurgory Te: +36-1-
635010C. Telex: 226194 ELG: s a pioneer in all branches
o appried geophysics. The Insiitue deals with relevant arecs
such as research and development in methocology end
instument design and dala processing. More than 25 per
cent of its stalf of apporximately 900 are geophys cists,
geologists, e'ectronic enginees and computer experls EGL's
is actively invelved in prospecrmererials. Envionmertal pro-
lection and engineering projects. ELGI also produces
portable seismographs, resistivity and induced polarisation
instruments, electromageneric systems and cemolete weii log-
girg slations.

FRASTE SPA,

Zona Industriale, 37054 Nogara, Verona. italy.
Tel: +39-442-88300. Telex: 481872. Fax: +39-442-
88426. FRASTE SpA produces a complete range of
hydraulic machines for soil investigation. All
models are suitable for coring, sampling,
engineering as well as for direct mud flushing,
air/foam circulation and down hole hammer. A new
line of modular machines has recently been devel-
oped for remote operation from the power pack,
help-service and special interventions. Standard
mounting on crawler, trailer and skid.

GISCO - GEOPHYSICAL
MENT & SUPPLY,

4665 oliet St, Denver, CO 80239 USA. Tel: +1-303-371
1940. Telex: 45769. Gisco offers o complete line of geo-

INSTRU-

physicol equipment and insiumenation including
magrelometers, electomagnetic, magretoteliunc, gravity
melers, resistivity, ‘nduced polarization systems, seismo-
graphs, borehole iogging units, speciiometers, aydrciogical
field and leb test equipment. Wite for delailed 190 page
calolog.

GISCO - GEOPHYSICAL INSTRU-
MENT & SUPPLY,

460635 Joliet St, Denver, CO 80239. USA.

Tel: +1-303-371 1940. Telex: 45769 Gisco offers a
complete line of geophysical equipment and instumentation
including magnetometers, electromagnetic, mognelotelluric,
gravity mefers, resisivily, induced polarization systems,
seismographs, borehole logging units, specirometers,
hydrclogical tield and lab ‘est equipment. Wiite for
detaiied 190 page catalog.

HANBY ANALYTICAL LABORA-
TORIES INC,

4400 South Wayside, Suite 107, Houston, Texas
77087. USA. Tel: +1-713-649 4500. Fax: +1-713-649
6237, Field Test Kit for aromatics provides immediate
on-site analyses for investigation of contamination of
groundwater sources by fuels, pesticides, solvents etc.
Kit comes complete for thirty analyses of water and
soil with written and video instructions. Used by envi-
ronmental consultants and agencies all over the
United States. Extremely accurate analyses for less
than $10 per test.

PRAKLA-SEISMOS
GEOMECHANIK GMBH,

PO Box 1247, D-3162 Uetze. West Germany. Tel: +49-
5173 693193. Telex: 175173812. Fax: +49-5173
693245. Contractor for geophysics: reflexion seismic
surveys, refraction seismic surveys, geoelectric and
electromagnetic surveys, magnetic surveys, gravimet-
ric surveys, borehole logging. Manufacturer and
supplier of a complete range of rotary drilling rigs
suitable for all drilling methods necessary for water-
well drilling and exploration drilling.

R-V ASSOCIATES,

281 Main St Falmouth, MA 02540, USA. Tel: +1-617-
5400561 Fax: +1-617-540 7719. We marufaciure
ground weier flow merers wnich give the raie and direction
of ground water flow and this data is imporiant to define the
optimum zanes of contriaution for insalling water wells.

ROBERTSON GEOLOGGING LTD,
Deganwy, Conwy, Gwynecd LL31 9PX. UK. Tei: +44-492
82323. Telex: 617371, Fox: +44-492 82322, Robesison
Ceologging Uid 's a ma’er Brifish designer, marufacturer and
service operator of slimhole cigital geophysical borerole log:
ging equipment for the world's coal, mire:al and waler industries.

SLOPE INDICATOR CO LTD,
Southerham House, Southetham, Lewes, East Sussex BN8
ON. UK. Tel: +44-273 474475 Fox: +44:273 474479
Slope Indicaior Co is the world's largest manutacturer of
instumeniciion for civil engineering works. The oroduct
range includes geotechnical, geophysical and siructural
moniforing systems.

SOIL MECHANICS LTD,
Glossop House, Hogwood lane, Finchampstead,
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CASINGS & SCREENS

Wokingham RG11 4QW. UK. Tel: +44-734 328888.
Telex: 847253, Fax: +44-734 328383, Site investigation,
hydrogeology, hydrography and ocearography, land and
marine geophysics, foundation engineering and geolech-
nics.

STROJEXPORT FTC,

Commerciol Group 69, Vaclavske nam 56, Prague 1.
Czechoslovakio. Tel: +42-22131. Telex: 122:604. Fox:
+42-2-269569. The expori of geclogical drilling services
by Strojexport, Foreign Trade Corporation, is carried out by
five research institutes and rine enterprises with over
120,000 specialists in the followirg fields: basic geological
survey, prospecting for ore deposits, prospection for coc,
crude oil and natural gas deposits, prospection for non-
metallic deposits, engineering-geciogy survey, hydrogeology
appliec geophysics, geochemical prospection, laboratory
methods and technological research.

TERRONICS LTD,

Willingham Rd, Market Rasen, Lincs. IN8 3DX. UK. Te':
+44673 843000. Fox: +£4-673 843038. Specialist sup-
plier of instruments for ground geophysical exolorction.
Advice on instruments and their application (including train-
ing). Sale and hire of systems. Dala processing and report
production. Complete suppor allows our clients to get or
with their job acquiring geophysical data.

WUIDART ENGINEERING,

Ivel Rd, Shefford, Beds ST17 5)U. UK. Tel: +44-462
811812 Telex: 825480. Fox: +44-462 814191,
Borehole logging and samrling.

CASINGS & SCREENS
|

AL-SAHL TRADING CO,

PO Box 15261 A-Ain, Abu Dhabi, United Arab Emiates.
Tel: +971-3:643121. Telex: 33543, Fax: +971-3-66:53.
A leadirg rading company in the UAE underioking water
well drilling and dea'ing in chemicals for water well driting,
casings, screens and pipes efc.

ATLANTIC SCREEN INC,

118 Broadkill Rd, Milton, De aware 19968. USA. Tel: +1-
302684 3197. Fox: +1-302-:684 0643. Atlantic Screen
handles and manutactures a compiete line for monitoring
well installations, and have ceated o screen suitable for
underground storage tanks called the Tank Inspector. I
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comes in lenghts and sizes according 10 tonk diameters.
Other accessories are availoble to accomedate the Tank
Inspector, such as fiter wrap, manhole covers, focking
cops,centalisess, silica sand and bentonite etc. Bailers
made of Teflon, PVC, stainless steel and acrylic with stainless
steel wire covered Teflon or poly cord round out our line.

BOODE BV,

20 Box 27, AA Zevenhuizen, ZH 2760. “he Nether‘ands.
Tel +31-1802 2744, Telex: 26642 BOODE NL. fox:
+31-1802 3090. Water well casing systems. Water well
screen systems: stardard range vertical slofs, B & BR (ribbed)
[din £925] range horizontal slots, type 2000 continuous
slots and BOODEPAC dual wall screen. Wellpoints for
dewctering, dewatering equipment, casing/screen acces:
sories, driling fluids, water weil consultancy, pumps and
hand pumps.

BOODE UK LTD,

39 Bute Close, Hickley, Leicester LE10 0S). UK. Tel: +44-
455 611317 Fox: +44-455 610971, BOODE - World
leaders in manufacture of PVC water well casing and well
screen sysiems. Range of produc's include standard smooth
casing and screens, fully ribbed screens, TYPE-2000 coniiny-
ous slof screens and wellpoints for dewatering projects. n
addition, BOODE supply o full range of arcillary equipment
reloting ‘o water well construction.

CLAYTON SON & CO LTD,

Moor End Works, Funslet, leeds, West Yorks 1S10 2BH
UK. Tel: +44-532 705226. Fox: +44-532 760372.
Welded steel pumps, 450mm diameter and over. All UK
standords API-51 1 Imonogram authorized, ali coatirgs).
Well casing tubes, surge and conlact vesselsFloating roof
d'gesters and gos holders.

CLIMAX PUMPS,

Wildon Engineering Ltd, White Ladies Close, Little
London, Worcs WR1 1PZ. UK. Tel: +44-905 22014.
Telex: 337300 TAYLEY G. Fax: +44-905 723828,
Contact Name: Mr T Oakley. Climax pumps manufac-
tured for deep well boreholes. Pumps available with
either hand, diesel, petrol or electric drives. Capacity
down to 200 metres and up to 20,000 litres per hour.
Ancillary fittings such as cylinders, foot valves and
check valves also produced.

COOK SCREEN D1V,
4848 Franklin Avenue, Cincirnati, OH 45212. USA. Tel:



Manufacturers _
of wellscreens § ""

Our company was founded in the 1880’s starting off as a waterwell drilling
company. Drilling still forms part of our activity. Gradually we moved into the ‘ , I ’
manufacture of screens (timber) and accessories and became a supplier of 4

1, .-
drilling materials. Seeing the trend towards the use of plastics in many indu- l ! 4

stries and the advantages such as corrosion resistance, light weight for easy “/
handlingandcostagainstother materials, wetookthe decisionin1955toma- ,'

/&
'~",l , ;"!

nufacture PVC well screens and casing. From small beginnings, a modem

"‘ /A

factory has been built. Based on our experience as to the needs ofthe drilling. ’\ 4‘! i q(
industry and that of 30 years of manufacture, we now have our own PVC ble

ding plant, pipe extrusion units, automated cutting, slotting and threadi g
machinery. Additional ultra modern computerised equipment is currently ;
beinginstalled to cutcosts further to cater for the needs of export markets. Ex- ‘ ' l||
portnow constitutes already almost 30% of annual output. Screenandcasing 0L
diameters range from 35 10 400mm (1.1/4 7 to 16 ) in standard and thick- s
walled series with plain or ribbed surfaces and grave! pre-packs. Manufacture

is strictly to DIN 4925 standards, others are possible. Ourtotalinhouse manu-
facturing capacity ensures high quality, absolute

quality control and, above all, greater flexibility.

Konrad Stukerjirgen KG, Hemmersweg 80, D-4835 Rietbérg 2, West-Germany,
Phone: 0049/5244/4070 Fax 0049/5244/1670 Telex 933561 stued




HOUOSION WELL SCREEN

/
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We also manufacture oil and gas-well
screens, mining screens and industrial screens.

T ——

HOUSTON WELL SCREEN HOUSTON WELL SCREEN CO HOUSTON WELL SCREEN
INTERNATIONAL LTD (ASIA} PTE LTD

UNIT BT 570/1 11939 ALDINE-WESTFIELD RO 11A PANDAN CRESCENT
THORNHILL INDUSTRIAL ESTATE HOUSTON SINGAPORE 0512
HousTon ROTHERHAM S60 1 LH TEXAS 77093 TEL: 65 7788323

FAX: 44-709-367309 FAX: 1-713-4496010
ENGLAND USA

© 44.703-829521.2 - 1-713-4497261 FAX: 657742206
HOUSTON SCREENS TEL: 44-709-829521 TEL: 1-713-44 .

LX: RS50077 HWSA
SINGAPORE



+1-412-247 3400. Telex: TWX 81461-2002. Fox: +1-
412247 3400. Manuiacture low carbor steel ana sicinless
stee! water well screens from iin pipe size to 44ins. The
screen is made o wedgwire providing continuous slots and
2-point coniact to prevent plugging which provides particle
free warer

COSMOPLAST INDUSTRIAL CO,
PO Box 6032, Sharjah, United Arab Emirates. Tel:
+971-6-331264, Telex: 68578 COPOL EM, Fax: +971-
6-331917. Contact Name: Ron Clayton. Cosmoplast is
stragetically located between East Africa and Asia
and supplies both market areas with high strength
special formula UPVC well casings and screens in
sizes ranging from two inch through 14 inch, for shal-
low, medium and deep wells. And two inch wellpoints
for de-watering. Ask Ron Clayton for catalogues and
prices.

DEMCO,

Unit 16, Anker Mil, Atllebrough Rd, Nureaton, Warks
CVI1 4. UK Tel: +44-203 388205. Telex: 311743.
Fax: +44-203 370664. Manufacturers of plastic casings,
and screens for water well and borehole applications.
Special purpose drilling rigs for collector well schemes.
Drilling project menagement service.

DEMCO,

Unit 16, Anker Mill, Atlleborough Rd, Nuneoton, Waorks
CV11 4. UK. Tel: +44-203 388205. Telex: 311743,
Fax: +44-203 370664. Manufecturers of plastic casings
and screens for water well and borehole applications.
Special purpose drifling rigs for collector well schemes.
Drilling project management service.

DRILLQUIP LTD,

Hazell Way, off Bermuda Rd, Nuneaton, Warks CV10
7QG. UK. Tel: +44-203 348328. Telex: 31390. fox:
+44-203 348329. Manufacturers of waler well drilling
equipment, also seismic and exploratory PVC
casing/screen. Rock bits, hole openers, steel casing, friction
welded diill pipe, suts, collars and drag bits.

EFIMEX SA SITINDUSTRIE
GROUP,

8 Rue du 31 Decembre, 1207 Geneva. Switzerand.
Tel/Fax; +41227366610. Telex: 289392 EFST. EFIMEX is
dedicated 1o oil and water well equipment since 1974 os
pari of the SiTindusirie group it consilutes o major manufoc-

CASING & SCREENS

luring source for: - stainless steel longwelded tbulars with
threaded connentors - seamless lowcarbon tubuless per api
slardads, d'ameler range is 3.5ins to @ 5/8ins ~ wire
wiapped rodbase screens - pipe based screen with carbon
or sa'nless steel pipe base with wrcpped on screen jacket -
bridge slotted screens in siainless steel.

HAGUSTA GMBH

PO Box 11 61, Schworzwaldstrasse 7, Renchen D7592.
West Germany. Tel: +49-7843-702-0. Telex: 784313
HAGU. fFex: +49-7843-79-24. Founded in 1936 as a
manufocturer of ruober lined tubes. Procuction line covers a
wide rarge of products for warer wells: casings and
screens, riser pipes as well as gonge pipes ond well heads
with tread - and flange connections acc 1o ol stardards,
made of stainless or carbon steel, with whirlsinered epoxy
cocting HAGULIT.

HOUSTON WELL SCREEN,

Unit BT570/1, Thornhill Industrial Estate, Hope St,
Rotherham, South Yorks 560 1LH. UK, Tel: +44-709
829521. Telex: 547798 HWSI G. Fax: +44-709
367309. The Houston Well Screen Group of
Companies is a major worldwide manufacturer of
profile wire screens. Our product range covers all
known possibilities for wedgewire screens and
includes screens for waterwells, solid/liquid separa-
tion, waste water and sewage freatment, oil, gas and
minerol processing from factories in the UK,
Singapore and the USA.

HOUSTON WELL SCREEN
EUROPE BV,

Slachthuiskade 24-26, Almelo, CV 7602. The Netherlands.
Tel: +31-5490 51515 Telex: 30603. Major worldwide
manulacturer of prolile wire screens for liquid/solid sepera-
fion in water treatment, water well and general processing
sectors. Qur product design offers efficient dewatering char-
acleristics, minimum pressure differentials and o strong
al-welded construction with precision aperture control from
50 mi cron to 10mm.

HOUSTON WELL SCREEN
NATIONAL,

61 Sheftield Rd, Dronfield, Sheffield S18 6GF. UK. Tel:
+44-246 290132 Telex: 547798 HWSI. Fex: +44-246
290133, World leaders in the monufacture of wedge wire
swairless steel water well scree ns with factories located in
UK, Hollond, Singopore and the USA. Incorporating

INTER-
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advanced design and technological parameters to ensure
quality products at competitive prices.

HYDROCONSULT,

PO Box 1245, Kreuzial, D-5910. West Germany. Tel
+02732 21085. Telex: 875524 Fax: +02732 25408.
Manufacturers of water well equipment made from steel and
special steel qualities accordirg to German ond inlterno-
tional siandards, such as: casings and screens, riser pipes,

lowering pipes, well heads, pipe fitings and perforated sheets.

INTERSIGMA CO LTD,

Vaclavské nam 60, 111 87 Prahal, Czechoslovakia.
Tel: +42-2357748 56. Telex: 121205. Fax: +42-
2369537. INTERSIGMA exports and imports: devices,
parts, components and materials needed for branches
of water economies, chemistry, power engineering,
building industry and ecological systems. INTERSIGMA
offers and accepts service for/from foreigners in the
following forms: designing; author’s supervision over
building project realisation; investment and engineer-
ing activities; building work; assembling, repairing
and maintenance work; consultations. INTERSIGMA
advertises its own foreign trade activities within the
framework of the product and system realisation
stated at point 1.

JOHNSON FILTRATION SYS.
TEMS,

Johnson House, Browells Llane, Feltham, Middlesex TW13
7EQ. UK. Tel: +44-1-251 4424 Telex: 935479 Fax:
+44-1-890 1533. Johnson Filtration Systems is the new
name of Johnson Weliscreens, changed to reflect the
brooder activities of the company today. Johnson remains the
foremost global producer of waterwell screens and well
accessories. For eight decades the company has been
active in the ground water indusiry and possess a formidable
record of technology and ach'evement. Call Johnson; no
project is too big or too smal

JOHNSON FILTRATION SYSTEMS
INC, '

PO Box 64118, St paul, MN 55164. USA. Tel: +1-612-
636 3900. Telex: 297451 Fax: +1-612:636 3132.
Supply water well screens, environmental monitor screens
and water treatment screens.

KONRAD STUKERJURGEN,
Hemmersweg 80, Rietberg 2, D-4835. West Germary. Tel:

44

+49-52244 2270 Telex: 933561 Messrs Konrad
StukeriRigen looks back to more than 100 years in the
drilling industry. Starting as water well drillers, they became
suppliers too, and since 1955 manufacture: PVC caing,
PVC screens, PVC dewatering spears and accessories. The
modern factory includes its own PVC blending plant, pipe
extrusion units, o utomated cuting, slotting and thread cutting
machinery.

KONRAD STUKERJURGEN KG,
Postfach 1210, Hammersweg 80, 4835 Rietberg, 2-
Verensell. Tel: +49-5244 4070, Fax: +49-5244-1670.
PVC wellscreens, casing and rising mains, STUWA
well screens, casings centralisers, and wellheads, all
made from high grade PVC.

LAYNE & BOWLER INC,

PO Box 8097, 1993 Chelsea Avenue, Memphis, TN
38108. USA. Tel: +1-901-278 3800. Possessing o histoy
that stretches back 93 years, layne & Bowler is known
throughout the world for its expertise in the design, manufac-
ture and installation of vertical turbine pumps up to
30,000gpm capacity. Products: vertical weli pumps, short
coupled service pumps, inline pumps, submersible pumps,
volatite liquid pumps and well screen.

PB PUMPENBOSE KG,

PO Box 1250, Burgwedel 1-Honnover, D-3006. West
Germany. Tel: +49-5139 80880, Telex: 17-
04151398592. PB Pumenbeses KG produce a range of
well screens and casings, submersibie pumps, handpumps,
dewatering equipment as well as hydrometric instruments
ond auxilliary drilling equipment.

PREUSSAG ANLAGENBAU GMBH,
Karl-Wiechert-Allee 4, D-3000 Hannover 61.
Germany. Tel: +49-0511-5-66-00. Telex: 9-22-828,
Fax: +49-0511-5-66-39-00. Non-corroding water well
completion materials, eg well filters, groundwater-
lowering filters, pump riser pipes and top-off pipes.

PUMPENBOESE KG,

°0 Box 1250/Raiffeisenstr 2, 3006 Bugwedel 1, lower
Saxony (Hannover), D-3006. Federal Republic of Germany.
Tel: +49-5139 8088 0. Telex: 17-51398590/92/93.
Fox: +49-5139 8088 38 Contact Name: Mr G Nelke,
General Manager. UPVC well screens and casings, CPVC
well screens and cas'ngs for high ground pressures and high
temperatures, IPVC gravel packed well screens, submersible



FROM TWO LONG STANDING
SPECIALIST COMPANIES:

INTERNATIONAL DRILLING SERVICES LTID.

For all Drill Pipes, Casings, Adaptors,
Drilling Chemicals

TRICORE LID. For all Tricore Bits,

New, Reconditioned and Rebuilt
Specialist Repair Services

INTERNATIONAL
DRILLING SERVICES:

CLIFFE HOUSE, 61 SHEFFIELD RD, DRONFIELD,
SHEFFIELD $18 6GF, ENGLAND
TELE: (INT 44246 Nat 0246) 411111
FAX: (INT 44246 Nat 0246) 410097
TELEX: 547622IDS G

TRICORE LTD

WOODBURN ROAD, BLACKBURN INDUSTRIAL ESTATE,
- KINELLAR, ABERDEEN ABS ORY, SCOTLAND
TELE: (Int 44224 Nat 0224) 790338

Distributors

i

Thompson

SANDVIK FAX: (Int 44224 Nat 0224) 790660
TELEX: 738896 TRICOR G

CONTACT US FOR ALL YOUR DRILLING TOOL REQUIREMENTS




CLIMP-oX(

RANGE OF PUMPS,CYLINDERS AND VALVES

CLIMAX THE PROVEN RELIABLE

HANDPUMP FOR DEEP WELL,

VILLAGE USE

‘ @ Thousands of installations worldwide.
B @ Operating depths down to 90 metres.

| @ Differential design enables water to be
lifted above ground into storage tanks.

Bl @ Operational efficiency allied to ease of
use.

| ®@Rugged durable construction to
withstand rigorous use.

.‘ @ Total reliability.

. | @Full service on replacement parts that
' are guaranteed to fit.

i @Mechanically simple for easy
maintenance.

§ @Self oiling mechanism.

@ Low cost in use compared with cheaper
models.

CLIMAX FIG. 9D

Climax LP1 VLOM low cost handpump with simplified design
to enable maintenance and installation by users.

The pumphead is hot dip galvanised for corrosion resistance.
Direct in-line lift to minimise wear and give optimum
efficiency.

Differential assembly available as an option for horizontal or
vertical distribution above ground.

Climax manufacture a full range of power driven
pumpheads operating down to 170 metres.

CLIMAX LP1

HIGH QUALITY CLIMAX PRODUCTS ARE MANUFACTURED BY:
Wildon Engineering Ltd., White Ladies Close, Little London, Worcester, England WR1 1PZ

Telephone (+44) 905 22014. Facsimile (+44) 905 723828. Telex 337300 TAYLEY G
PUMP MANUFACTURERS FOR OVER 100 YEARS




pumps to 475 KW power and cn ouip up 1o 2200m/F.,
ceep well tuibine pumps, bocster pumps ard centrifugal
purps, lrgation end h'gh pressure systems, Jet pumps and
pressure tenks

SOVEMA,

B® 7151, lyon, Cedex 7, 69353 France. Tel: +33-
78586705 Te'ex. 300448 Fax: +33-72734774.
Marufacturer of borehole equipmers, screens, casings. <riling
ioals, pioing, “ubing, fings and accessories and pumps.

STI-FORAGE,

Z | De Quincieux, 69650 St Germain Au Mont D'or.
France, Tel: +33-1-78911900. Telex: 330420 Attn STI.
Fax: +33-1-78911998. Contact Name: Tubafor
International. Part of Tubafor Group, this company
manufacturers PVC casing and screens.

SURESCREEN MANUFACTURING
CO PTY LTD,

PC Box 85, Zimere, Queensland 4034. Austral'o. Tel:
+61-7-265 5555 Fax: +61-7-265 2768, Suescreen Mig
Co Pty are lead'ng manufaciurers of continucus slot welced
profie wire screens. Production comorises diameters from
0.5in 1o é5ins. Surescreer: has ‘otal inhouse manulacturing
focilities including d-awing end shaping machine centres efc.
Incusir'es servea are: well diilling, water ~eatment and others.

TUBAFOR,

BP 96, Z | Martinoire, 59393 Wattrelos Cedex. France.

Tel: +33-1-20262432. Telex: 160620. Fax: +33-1-
20272792. Contact Name: R Dewavrin. The factory,
located in North of France, manufactures carbon steel
and stainless steel casings and screens (especially
bridge slotted screens). Also exclusive distributor for
French market manufacturers of drilling equipment.

TUBAFOR INTERNATIONAL,

39 Champs iélysées, Paris 75008. France. Tel: +33-1-
222593472 Telex: 280888 F. Fax: +33-1-4563408.
Casing water well screens - bridge slotied screens, continu-
ous slo! screens and PVC screens.

TUBAFOR MAROC,

Km 4, Route de Casablanca, Rabat. Morocco. Tel:
4+212-7-94-865. Telex: 31694, Fax: +212-7-94-516.
Contact Name: F Lardennois. Manufacture steel and
stainless steel screens and perforated plates, espe-
cially for North African markets.

HANDPUMPS

VAN REEKUM MATERIALS BV,
PO Box 98, Apeldoorn, AB 7300. The Netnerdgnds. el
+31-55-213283. Telox: 36316 VRMAP. Hard and oot
pumps suitable for depths of up tc 100m, cylinders and
riser/rod combinations o° coriosion resssta~t mazerials
Survey and consituction ecuipment ‘o hand drilled welis,
comp eie with casirg, tripoc and herd winches. PVC casing
ond screens ‘or shallow and deep wells, wih several ypes
of connections. Sail sempling equipment a~d ceouslic
sounding line measurement system. Wel: pointirg materials
wh cardan quick couplings

HANDPUMPS
L]

AQUARIUS WATER PURIFICA-
TION LTD,

Unit 12, Craven Coutt, Winwick Quay, Warrirglon,
Cheshire. UK. Tel: +44-925 £45° 44 Telex: AQUA
027151, Fax: +44:925 £13524. Aquarius 150, portable
water pumping unit for steams, wels and rivers elc.

AQUASERVICE,

Curard Builcing, Waier S, Liverpool, L3 14R. UK. e +44-
512360421 Telex: 628512, Fax: +44-51-227 4759.
Tne Aquoment deep wel handpump, deveioped to estabr
lishea design principles, has completed the stringent CATR
fest programme.

ATLAS COPCO ENERGY AB,

$-105 23, Stockkolm. Sweden. Tel: +46-8-7438000
Telex: 14090 COPCO S Fax: +46-8-7165975. Allas
Copco Energy handpumps comoined with SWiser pipes
can be installed and service can oe made without specicl
lifting equipment. Few moving pots cssure a fong perod of
use before any service is required. This is viliage level opera-
tion and maintenance

AUTOMETRIC PUMPS LTD,

Tutkey Court, Ashford Rd, Maidstone, Kent. UK. Tel: +44-
622 677650 Telex: 965-633. Producers of small pumps
and sizes up to 2ins BSP. The range includes centrifugal,
gear, wrbine, hand ead vacuum pumps. We also handle o
large range of pumpsof other manufacture.

BOODE BV,

PO Box 27, AA Zevenhuizen, ZH 2760. The Netnerlands.
Tel: +31-1802 2744 Telex: 26642 BOODE NL. Fax:
+31-1802 3090. Water well casing systems. Water well
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HANDPUMPS

screen systems: stancard range vertical slofs, B & 3R {ribbed|
{din 4925) range horizontal slots, type "2000" contiruous
slots and BOODEPAC dual wall screen. Wellpoints for
dewatering, dewatering equipment, casing/screen acces:
sories, drilling fluigs, water we'l consultancy, pumps and
hand pumps.

CAPITAL ENGINEERING SER-
VICES,

Unit D4, Mailmech ‘ndustrial Estare, 83 Cooeth Cope Rd,
Beckenham, Kent. UK. Tel- +44-1-658 2243. Cepila.
Engineering produce a fuli range of pumps, both manually
operated and mechanical, ranging from 0.5 horse power to
1000s o horse power for diawing wazer frem wels and
bore holes efc.

CLIMAX PUMPS,

Wildon Engineering Ltd, White Ladies Close, little
London, Worcs WR1 1PZ. UK, Tel: +44-905 22014.
Telex: 337300 TAYLEY G. Fax: +44-905 723828.
Contact Name: Mr T Oakley. Manufacturers of bore-
hole pumps, hand operated to VLOM design, also
flywheel hand driven pumps, depths to 80 metres.
Handpumps can also lift above ground for storage in
overhead tanks. Diesel, petrol, electric driven bore-
hole pumps up to 200 metres depth, flows to 20,000
litres per hour. Climax products have a rpoven reli-
able track record.

COLLEY NOCKOLDS LTD,

37 Bowaier Rd, longon SE18 5TF UK. Tel: +44-81-855
6593. Fax: +44-81-854 8421 Distributors of a wide
range of both mo'crised and nand operaed transfer pumps.

CONSALLEN GROUP SALES,
23 Ockwood Hill Industrial Estate, .oughton, Essex. UK. Tel:
+£4-1-508 5006. Telex: 393334, Manufacture hand

puMps.

DEMPSTER INDUSTRIES INC,

71" South Sixth St, Beatrice, NB 68310. USA. Tel: +1-
402223 4026, Telex: 701447 Fox: +1-402-228 4389.
Manufaciurers of pumps, water pumping wirdmil's, hand
pumps, {including the Mark Il pump) pump cylinders ard
pump rods.

DEPLECHIN POMPES SA,

Ave de Maire 28, Tournai B7500. Belgium. Tel: +32-
69228152, Telex: 57399 fax: +32-69212764.
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Hand-operated pumps for deep we's also export ‘ndustrial
pumps. Specialise in special pumps and accessories in small
quantities to clients requirements. Also pumps for oll kirds of
incustry-chemicals, food etc.

DEPLECHIN POMPES SA,

Ave de Maire 28, Tournai B-7500. Belgum. Tei: +32-
69228152, Telex: 57399 Fax: +32-692:2764,
Hand-operated pumps for deep we''s clso expert incustrial
pumps. Speciolise in specicl pumps and accessories in small
quartiiies 1o clients requiremerts. Also purrps for all <inds of
irdusirychericals, food efc.

DUBA SA,

Kosteeldreef 1, Wetteren 9200. Begium. Tel: =32
91693496 Fox: +32:91695752. Compary specia’ised
in rural water supply. Manufocture and distrioution of dees-
well handpumps, pumps for solar [photovoliaic) erergy, all
kinds of izrigation pumps s well s reciprocatrg oumps for
water boosters anc small scae distribution

EBARA CORPORATION,

17-1 Faneda Asahicho, OhaKu, Tokyo 144. icpan. Ter:
+81-3-743 6716 “elex: EBARATYO | 22988 Fax: +81-3-
745 3576 EBARA is probably one of the iargest specialist
pump comparies in the world 4000 employees menufcctur-
ing in Jopan, Indoresia and Singapore a comprehensive
range of pumps for all applications.

EMW.SWEDE PUMP,

Oringvagen 1, 44500 Hunkedal. Sweden. Tel: +46-52-
712820. Fax: +46-52-411279 EMW-SWEDE PUMP is
selling and prodicing quality hand pumps cnd tube-clames
for siandpipe installations. We provide kighest Swedish
quJality and use orly first class material.

FLUXINOS ITALIA SRL,

Via Genova 8, 58100. lialy. Tel: +39-564451272. Telex:
322458 IKRANE I. Fax: +39-564454237. Pulsa Systems
water oscilation of spring rebound intertia hand pumps, the
worla’s best pumping techno'ogy, presented and studied
world wide for their scientific and technological inte-est
have revolutionised rural water supply in developing coun-
tries. PostVIOM and Post-Plastic, they have no working par's
below ground level, ore entirely in stainiess steel and ust
ond cbrasion resistant, with one single ‘ength of flexible
polyethylene feed pipe per pump, working vertically ard/or
hosizonially, up 1o three pumps in on 110mm internal diome-
ter bore-hole, from an aclua! water level of up to 80m+.



[l]mA AF-85 — Test winner direct achon
shallow well handpump. Simply the besr
choice for shallow well applicarions. Max
insrallarion deprh 15 mirs with 63 mm dia
cylinder.

NEW MODEL NIRA AF-85D for medium
depth wells (max 22 mrs) wirh smaller
cyhnder. Same reliable construcrion as NIRA
AF 85. cylinder are easily replaceable
Borh models are designed ro be as simple
and durable as a handpump could be:
stricrly according to the V.L.O.M,
requirements.

K\

CAIRRD

mIRA AF 2000  High quality deep
well handpbump where high rechnology 1s

being used ro secure reliable use for years
CERAMIC BEARINGS and the use of
MODERN PLASTICS guarantees easy
maintenance which can be carried our

by the villagers. Max. insrallation depth
65 mis.

NIRA AF 2000 - - gerring as close to the
original V.L O.M. requirements as possible.

For more information contact:

VAMMALAN
KONEPAJA INC.

P.O. BOX 54, SF-38201 VAMMALA, FINLAND
Telephone (+358) 32 126 67

Telefax (+358) 32 431 34

Telax 2246461 NIRA SF



IT PAYS TO TAKE
A CLOSER LOOK

Ifyou are responsible for the substainability of rural water supply systems
you need to be confident that the equipment you buy meets your
specification. arrives in good condition, and performs reliably.

As an example take the India Mark [l Handpump.

During the last ten years we've helped develop the quality manufacture of
this reliable, low-cost pump. We've contributed to design improvements
and to the formulation of an Indian standard for handpumps. More
importantly, our inspectors have rigorously examined over a million
pumps to make sure they're up to specification and that our clients are
getting precisely what they ordered.

The Quality Assurance and Inspection Service of the Crown Agents has
been working with water authorities for over eighty years and, more *
recently, with aid donors and UN agencies as well. Our worldwide service
offers inspection at source and at destination and ranges in scale from
the Mark 1) Handpump to the Sukkur Barrage in Pakistan.

But whatever the size, it pays to take a closer look. Compared with the
consequences of incorrect supply — setbacks, missed completion dates,
delay of community benefits — the cost of inspection is negligible. So, if
you'd like to find out how we can protect your organisation from the risks
of purchasing, send for our brochure today.

At work around the wonld

Recent quality assurance and inspection  Axial pumps for Thailand (Source india and

assignments include: United Kingdom)
Water pipes. fittings and air vatves for Water pipes and valves for Sri Lanka
Brunei (Source worldwide) {Source Japan)

Water treatment plant far Hong Kong
(Source worldwide)

Water pipes for Yemen {Source Jtaly)
Ducting for Pakistan {Source Holland)
HDPE pipe for Bhutan (Source Bhutan)

Ductile iron pipes for Malaysia

(Source Korea)

Water pumps, motors and valves for Hong
Kong (Source worldwide)

Our service includes:

® Assessing a manufacturer's capability to meet and
maintain required standards

@ Reporting on the effectiveness of a manufacturer's
quality control system

® Verifying materials
® Inspecting at any production stage
@ Witnessing process and final tests

® Inspecting finished
products

® Approving protection and
packing for shipment

® Undertaking on-site
commissioning
surveillance

Hew

Ask for a copy of our brochure from your
nearest Crown Agents representative or
direct from:

| Crown Agents
QUALITY
ASSURANCE &
INSPECTION
SERVICE

St Nicholas House, St Nicholas Road
Sutton, Surrey SM1 1EL, United Kingdom
Telephone 081-643 3311

Telex 916205 Calond G Fax 081-770 9101




Single level systerratic preventive maintenance with itine-ant
artisan abie to handie on his awn up 10 500 instaliations.
Clobai long term (10 year cycie) cost 0.405 US$ per per-
son per yeor, with cost per cubic meler of water pumped
US$ 0.0385. Al aarts includirg those subject 1o wear and
tear guaronteed against breakdown for 12 months irrespec:
five of the ‘ntensty of use.

FORDWATER PUMPING SUPPLIES
LTD,

49-53 Stctford Rd, Birmingham, West Midionds B11 1RQ.
UK. Tel: -44-21-772 8336. Telex: 335807 Supply ard
maintain all types of pumps.

GRUNDFOS INTERNATIONAL
AlS,

P D Jensensvej 7, Bjerringbro 8850. Denmark. Tel:
+45-86-681-400. Telex: 60731 GFO SDK. Fax: +45-
86-684-472. Grundfos deep well hand pump GHP
250-180, a perfect solution for water supplies in vil-
lages in the 3rd world. The all stainless steel cylinder,
rods and riser pipes make it a perfect solution.

INSTRUMENTATION NORTH-
WEST INC,

14972 NE 31ist Circle, Redmond, WA 98052. USA. Tel:
+1-206-885 3729. Fax: +1-206-867 0404.
Instrumentation Nothwest Inc produces a 1.66ins diameter
piston pump which may be utilised in o variety of applice-
tions. Pumping rates of 5 GPM may be achieved fo depths
of 500k. Hend operation is possible to depths of 1004,

JANSEN VENNEBOER BV,
PO Box 12, AA Withe 8130. The Netherlands. Tel: +31-
5702 2525 Telex: 49418. Fax: +31-5702 3618. Design,

production and installation of mechanical construction for

hydroulic works. Products include: archimedean screws; pen-

stocks, sluice gotes, radial gates; regulating ond measuring
weirs; weedscreens; automatic raking installations; Volanta
handpumps and lowhead water turbines [up to 1000 kW),

JLC PUMPS & ENGINEERING CO
LTD,

Oxgate Farm Works, Coles Green Rd, london NW?2 7EX.
UK. Tel: +44-81-452 4081 Telex: 82317 All types of
pumps for all purposes.

JOBSON BECKWITH LTD,
Treadway House, 26-30 Cubitt St, Llondon WCTX OIR. UK.

HANDPUMPS

Tel: +44-71-833 0395. Telex: 94096319 Fax: +44-71-
837 5673. Jobson Beckwith manufacture/distibute o range
cf positive displacement pumps for handling viscous fiquids.
Cenfrifugal, hand and flexible impeller pumps are also ovail
cble, as is installation, servicing and pumping systems.

MERRILL PUMPS & ENGINEER-
ING CO LTD,

Chapel Works, Sheffield Rd, Sheepbridge, Chesterfield,
Derbys. UK Tel: +44-246 450518 Fox: +44-246
455552 Monufacturers of hand pumps for bere holes in
the developing world. Also isfigation pumps.

MONARCH INDUSTRIES,

PO Box 429, Winnipeg, Man R3C 3E4. Carado. Tel: +1-

204786 7921 Fax: +1-204-889 9120. Manufaciurer of

kand pumps, end suction cnd sellpriming frame rount, elec-
fric motor driver and engine driven pumps.

MONO PUMPS LTD,

Cromwe'l Rd, Bredbury, Stockport SX6 2RF. UK. Tel: +44-
61-494 6999 Telex: 668762 MONO G. Fex:
+44-61-494 5802. Manufacturers of borehole pumps;
hand driven to VIOM design, for rural water supplies -
depths 1o 90m, and diesel, electric and solar driven, depths
o 300m, flows fo +00m3/+&.

F E MYERS CO

400 Orange Si, Ashland, Ohio 448052285 USA. Tel:
+1-419-289 1144 Telex: 987443 Fox: +1-419-289
6658. Manufacturers of a complete range of pumps for all
aspecls of the water industry.

PB PUMPENBOSE KG,

PO Box 1250, Burgwedel 1-Hannover, D-3006. West
Germany. Tel: +49-5139 80880. Telex: 17-
04151398592. PB Pumpenboese KG produce o range of
well screens end casings, submersible pumps, handpumps,
dewalering equipment as well as hydiometric instruments
ond auxitiary drilling equipment.

PREUSSAG ANLAGENBAU GMBH,
Karl-Wiechert-Allee 4, D-3000 Hannover 61.
Germany. Tel: +49-0511-5-66-00, Telex: 9-22-828.
Fax: +49-0511-5-66-39-00.

PUMP INTERNATIONAL LTD,

The Ridgeway, Iver, Bucks SLO QHW. UK. Tel: +44-753
654222 Fax: +44-753 655701 . Manufacturers of nand
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diaphragm pumps in cluminivm and injection moulded plas-
fic under the PATAY trade mane. Pumps are supplied on base
plates for site pump applications to public utilities. Relief
organisations use barrel emplying pumps ard pumps are
also made for ‘el transfer. Air operatea and electric pumps
are also available.

PUMPING SERVICE (GB) LTD,
Whitehouse St, Jack Lane, Hurslet, leeds LS10 1AP. UK. Tel:
+44-532 446111 Telex: 557445 Fox: +44-532
465649 Distributors for most of the leading British pump
manufacturers. Around 2,000 pumps of various sizes and
fypes in stock at any t'me, covering all applications.

ROACH PUMPS LTD,

62 Southwark Bridge Rd, lorcon SE1 0AS. UK. Tel: +44-
71928 7102. Telex: 596691, Fox: +44-71-928 8254.
With nearly 30 years experience in the handpump industry,
whatever your manual pump requirement is, Roach Pumps
can make you the right offer wh the best possible unit.

ROBBINS & MYERS CANADA
LTD,

17 Woodyatt Drive, Brantfore N3T 5N6. Canada. Tel: +1-
519752 5447 Telex: 06181131, Fox: +1-519752
3243. Produce progressing covity pumps for industrial and
municipal applications and head pumps which use the pro-
gressing cavily principle.

SCANDINAVIAN CLINICS,

PO Box 511, Stockholm $-101 26. Sweden. Tel: +46-8-
114560. Telex: 8106113 The Swedpump System idea
behind the development of this pump was ‘o use modern
iechnology and materials with special features in order to
deveiop a more durable, trouble free, sanitary and inexpen-
sive hand pump, requiring meintenance within the limitations
of local capabilities, which can also be assembled or many-
factured locally.

TORRENT PUMP INDUSTRIES,
PO Box 51066, Kifissia GR-"45 10. Greece. Tel: +30-1-
8161712/8161702. Telex: 215870. Fox:
+30-1-8161018. Handpumps and deep well vertical
pumps with lineshaft accessores.

VAMMALAN KONEPAJA,

PO Box 54, SF-38201 Vammala. Finland. Tel: +358-
32-12667. Telex: 22661 NIRA SF. Fax:
+358-32-43134. Vammalan Konepaia Ing, is the man-
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ufacturer of NIRA handpumps since 1920s. Good
quality handpump models available for shallow wells
and deep wells. The NIRA AF-85 direct-action shallow
well handpump is internationally acknowledged to be
the best choice for shallow well applications at vil-
lage-level (max 22 mts). NIRA AF-2000 deep well
handpump is a combination of high technology and
high quality fitted to the original VLOM requirements
(max 65 mis). Small NIRA handpumps like NIRA 6b
and NIRA 9 available for small-scale irrigation and
pumping water for rooftanks. Also NIRA Waste-Not-
Taps for urban and rural water standposts.

VAN REEKUM MATERIALS BV,
PO Box 98, Apeldoorn, AB 7300. The Netherignas. Tel:
+31-55213283. Telex: 36316 VRMAP. Hand ond foot
pumps suitable for depths of up to 100m, cylinders and
riser/rod combirations of corrosion resistant materials.
Survey and construction equipment for hard drilled wells,
complete with casing, fripod and hand winches. PVC casing
and screens for shallow and deep wells, with several types
of connections. Scil sampling equipment and acoustic
sounding line measurement system. Well pointing materials
with cardon quick couplings.

DEEP WELL PUMPS, PUMP
TESTS & GROUND WATER
SAMPLING

A/S DEEP WELL PUMPS LTD,

PO Box 1013, lademoen, Trondheim N-7001. Norway.
Te': +47-7-514922 Telex: 75705 PUMPS N. A/S Deep
Well Pumps lid has developed a deep well pump which is
able to operate in small dicmeter boreholes that are cheaper
and quicker to drill. The pump system is divided into two
parts, a well pump down in the drilling hole and o pressure
pump with tap-point at the surface. The connection between
tap-point and well pump is tubes. The tappoint can be situ-
ated awcy from the well hole in order to avoid waste water
mingling with the well water. All types of energy can be
acapled for pump operation.

AMERICAN SIGMA INC,

Ore Elizabeth St, Middleport, NY 14105, USA. Tel: +1-
716735 3616, Fax: +1-716:735 3711. Geoguard
groundwater sampling systems include both portable ond
dedicated systems with a wide range of downwell compo-
nents including bailers, gasdrive pumps, bladder pumps
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and the unique twosslage pump. Geoguord equipment meets
the lotest EPA standards assuring the integrily of every sample.

ARKANA EUROPE,

PO Box 286, AGDiemen 1110. The Netherlands. Tel:
+31-20:998537. Te'ex: 13399. Conrad diilling equipment
for soil investigation, placer exploration (onshore and off-
shore} and water well drilling. Orill supplies in general.
Hydraulicolly driven irrigation and deep well pumps. Auger
pumping stations ‘or irrigation, windmills, hydraulics power-
packs, winches [hydraulic and mechanicall efc. High
pressure piston pumps for drilling chemicals {mud, foam exc)
seweroge cleaning, diomond diilling, agricultural spraying
elc. Diesel driver diophragm pumps for very dirty water
{ideal for contractors), for dewatering and pumping water
from well points efc.

BARNES BOWSER (PUMPS) LTD,
75 Tupwood lane, Caterham, Surrey CR3 6DD. UK. Tel:
+44-883 43619. Barnes Bowser manufacture self-priming
single stage pumps from 1. 5in6in bore and mixed flow
pumps [non self priming) upto 12in bore. These products have
their application in diawing water from wells and bore holes.

BIZZ1 & TEDESCHI SNC,

Via Biodolini 35A, Compegine, RE 42040. lialy. Tel: +39-
522 677209 67257 Fax: +39-522 677633,
Manufacturers of submersible electropumps for 4ins-Gins-8ins
wells.

BIZZ1 & TEDESCHI SNC,

Via Brodolini 35A, Campegine, RE 42040. lialy. Tel: +39-
522 677209 67257 Fox: +39-522 677633.
Manufacturers of submersible electropumps for 4ins-6ins-8ins
wells.

BOODE BV,

PO Box 27, AA Zevenhuizen, ZH 2760. The Netherlands.
Tel: +31-1802 2744. Telex: 26642 BOODE NL. Fox:
+31-1802 3090. Water well casing systems. Water well
screen syslems: slandard range vertical slots, B & BR (ribbed)
[din 4925} range horizontal slots, type 2000 continuous
slots and BOODEPAC dual wall screen. Wellpoints for
dewatering, dewalering equipment, casing/screen acces:
sories, drilling fluids, water well consuliancy, pumps and
hond pumps.

CAPRARI SPA,
Emilia Ovest 900, MO 41100. lialy. Tel: +39-59-330533

Fax: +36-59-338153. leading European manufacturers of:
electric submersible pamps for 4ins to 14ins wells, deep well
turbine pumps, vetticel and horizontal electric monobloc
pumps, single and multstage centifugal pumps and PTO
pumps.

CLIMAX PUMPS,

Wildon Engineering Ltd, White Ladies Close,

Litle London, Worcs WR1 1PZ. UK. Tel: +44-905
22014. Telex: 337300 TAYLEY G. Fax: +44-905
723828. Contact Name: Mr T Oakley.
Manufacturers of deep well borehole units, either
diesel, petrol or electric driven units dewn to 200
metres deep, flows to 20,000 litres per hour.
Differential facility enables distribution horizontally
and vertically above ground level.

Complete range of cylinders, foot valves and check
valves.

C W COX INC,

PO Box 3214, South Ei Monte, CA 91733, USA.

Tel: +1-818-443 5090. Insertion flowmeters for pump test:
ing, electric well sounders and botiom sounders for water
level tlesting and basement levels. Full diometer pitor tubes or
cenire sampling rotamelerstyle mefters. Software packages
for pump efficiency tests.

CROWN AGENTS QUALITY
ASSURANCE & INSPECTION
SERVICE,

St Nicholas House, Sutton, Surrey SM1 1EL. UK. Tel:
+3481-643 2211. Telex: 916205 GALOND G. Fax:
+4481-770 9101. Contact Name: Roger Dane. For
over 80 years our worldwide inspection service has
protected the purchasing activities of our clients (pub-
lic sector avthorities and major international
development agencies) by ensuring that goods
ordered meet specified levels of quality, reliability and
safety. The service operates at source and destination
and covers all engineering plant and equipment and
general stores commodities.

DIEDRICH DRILLING EQUIP-
MENT INC,

PO Box 1670, Laporte, IN 46350. USA. Tel: +1-219:326
7788. Fax: +1-219-324 5962. Monufacture diilling equip-
ment and tools for engineering, soil testing etc. Main
application is for monitor well drilling, for tesfing the purity of
water.
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DUBA SA,

Kasleeld-eef 1, Wetteren 9200. Belgium. Tel: +32-
91693496, Fax: +32:91695752. Company specialised
in rwral water supply. Manufaclure and disiribution of deep-
well handpumps, pumps for solar {photovoltaic} energy, all
kinds of irrigat'on pumps.

EFIMEX SA SITINDUSTRIE
GROUP,

8 Rue du 31 Decembre, 1207 Geneva. Swi'zerlond.
Tel/Fox: +41227366610. “elex: 289392 EFST. EFIMEX is
dedicated to oil and water well equipmert since 1974 as
part of the SlTindustrie group 1 consitues a maior manufac-
uring source for: — pump riser pipes in stainless steel, corbon
steel supplied with flages or threacied conrectors - well heads
in stainless steel - siainless steel fitings, tees and elbows.

EMMANUEL N KAZIS SA,

PO Box 51066, /GR-145, 10 Kitissia. Greece. Tel: +30-
1816712/8161702. Telex: 215870 EMKAGR. Fax
+30-8161018. Manufacturing ail iypes of pumps: Torrent
deep well vertical pumps with lineshaft, ‘Torrent” submersible
electric pumps, “Torrent’ moxed and axial flow vertical
pumps, Centrifugal surface pumps, ‘STARITE /KAXIS' sub-
merisble pumps, power panels, pump accessories,
kandpumps, special purpose oumps.

EMW-SWEDE PUMP,

Oringvagen 1, 44500 Hunkedal. Sweden. Tel: +46-52-
712820. Fax: +46-52-411279. EMW-SWEDE PUMP is
selling and producing quality hand pumps and tubeclamps
for standpipe installations. We provide highest Swedish
quality and use orly first class material.

FULTZ PUMPS INC,
PO Box 550, lewistown, PA 17044, USA. Tel: +1-717-
248 2300. Manufacture a ground water sampling pump.

GROUNDWATER
TECHNOLOGY/OIL RECOVERY
SYSTEMS INC,

1420 Providence Highway, Norwood, MA 02062. USA.
Tel: +1:017-769 7600. Groundwater cleanup, services
and equipment.

GROUNDWATER
TECHNOLOGY/OIL RECOVERY
SYSTEMS INC,

1420 Providence Highway, Norwood, MA 02062. USA.
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Tel: +1-:617:769 7600. Groundwater clean-up, services
and equipmert.

GRUNDFOS INTERNATIONAL
A/lS,

P D Jensensvej 7, Bjerringbro 8850. Denmark. Tel:
+45-86-681-400. Telex: 60731 GFO SDK. Fax: +45-
86-684-472. Grundfos stainless steel submersible
pumps and turbine pumps types SP and BP designed
for general water supply, irrigation and industrial
applications. Capacity range: Q up to 280 cbm/h. H
up to 500m.

HANBY ANALYTICAL LABORA-
TORIES INC,

4400 South Wayside, Suite 107, Houston, Texas
77087. USA, Tel: +1-713-649 4500. Fax: +1-713-649
6237. HAL Inc has developed a revoluntionary new
Field Test Kit for aromatic compounds (benzene, gaso-
line, diesel etc) which provides immediate, on-site
analysis of groundwater down to 10 parts-per-billion.
The technique is extremely simple to use and comes
with video cassefte instructions. Provides quantitative
analyses of water and soils for contamination by pes-
ticides, fuels and solvents in minutes for only a few
dollars per test,

HAYWARD TYLER LTD,

24 Crawley Green Rd, Luton, Beds LUT 3IW. UK. Tel- +44-
582 31144, Telex: 82158. Fox: +44-582 452198,
Borehole submersible pumps for water supply ard irfigation

HOVAL FARRAR LTD,

Northgate, Newark, Notts NG24 1N. UK. Tel: +44-636
72711 Telex: 37164, Fax: +44-636 73532. Birral Pumps
manufactured in Switzerland from the highest quality mater-
dls 1o exacting stondards. Birral con design and build to
specific requirements or supply standard pumps from ifs large
stocks. The range is from small water circulating pumps 1o
deep well submersibles 1o pressure boosling and water feed
pumps, sewage pumps, control systems and special designs.

INSTRUMENTATION NORTH-
WEST INC,

14972 NE 315t Circle, Redmond, WA 98052 USA. Tel:
+1-206-885 3729. Fax: +1-206-867 0404
Instrumentation Northwest Inc produces o rod actuated pis-
fon pump with an overall OD of 1.66ins. The Hydrostar
pump may be used in a variety of applications at depths to
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500+ fee. Al componenis are war-anved for a period of
two yeors

INTERSIGMA,

PO 3ox 111, Praha 1, Voc'avske ram 60, 111 87
Czechoslovakio. Expots cnd mporis: pumps, pamping
cquipmer, imgation eguipment, industric’ valves, complele
waiel mgrcgemen: pcnls, pampirg siclions, sewege weter
purifying panis, werer Ireatimen: plants pumps, valves ard
pinings for nuclear power generarion, irdustiial oipings,
plarts ‘o' menufactuie of pumps and valves.

INTERSIGMA CO LTD,

Vaclavské nam 60, 111 87 Prahal, Czechoslovakia.
Tel: +42-2357748 56. Telex: 121205. Fax: +42-
2369537. INTERSIGMA exports and imports: devices,
parts, components and materials needed for branches
of water economies, chemistry, power engineering,
building industry and ecological systems. INTERSIGMA
offers and accepts service for/from foreigners in the
following forms: designing; author’s supervision over
building project realisation; investment and engineer-
ing activities; building work; assembling, repairing
and maintenance work; consultations. INTERSIGMA
advertises its own foreign trade activities within the
framework of the product and system realisation
stated at point 1.

LAYNE & BOWLER INC,

PO Box 8097, 1993 Chelseo Averue, Memphis, TN
38108. USA Tel: +1-901-278 3800. Possessing a hisiory
that stretckes back 93 years. layne & Bowler is known
throughout the world “or 1ts exgertise in the design, manufac-
fure and installation of vertical turbine pumps up 1o
30,000gpm capacity. Producrs: vertical well pumps, shors
coupled sevice pumps, inine pumps, submersible pumps,
volatile liquid pumps and well screen.

LAYNE-WESTERN CO INC,

721 West lllinois Avenue, Aurora, IL 60506. USA. Tel: +1-
312-897 6941. With 28 offices located throughout e US,
layne-Western Co is recognised as the leader in the field of
water technology. Fully capcble of providing practically
every vital service needed by water users, municipal, indus-
trial and agricultural. Services: complete hydrological
engineering investigaion, industrial and irrigation supply sys
tems, drill and maintain water wells, irstall and service deep
well pumping equipment, sell and install water and wasle
waler reatment equipment for municipal and industrial use.
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MAPE SA,

14 Boulevora Dy Marechaljuin, Nontes F-44100. Fiance.
Tel- +33-4043341" Tclex: 711436 fox: +33
40435011 Manufaciuie pamping units for water
producion. Alsc creres and winches.

MERRILL PUMPS & ENGINEER-
ING CO LTD,

Chapel Works, Sreffeld Rd, Sreepbridge, Cresterficlc,
Derbys. UK. Tel: +44 246 450518, Teiex:

54/777 THIPGMG Meriill Pumps range ‘ncluces deep we |
pumping cauipment for manuar pump'ng of drinking water in
remole ceas. Th's cgu:pment nas been cesigned for ‘ong
life, crd i "nstal ed corectly will have no mainenance prok-
iems, wilh a~ esircled lile of five years.

MID-SOUTH PUMP CO,

20 3ox “6/85, Memphis, TN 38186. USA. Shipoing:
1555 Thice Place Mempnis TN 38116 United Stotes of
Amernca Tel: +1:901-345 7204 Fax: +1-901-345 3129,
We manufactue Jocuzzi and Dela lineshaft and submersiole
tutbines. Custom engineered 1o your specificatons cna avail
able with oil or water lubrication. Stondard constructior
4165S bowl shoft, cest iton bowls wilh vitreous enamre! lin-
ing. bronze closed and semiopen impellers and special
designed bearings. Ceriified test availcble. Large inveniory
and can ship worldwide without delay.

F E MYERS CO

400 Orange S, Ashland, Ohio 44805-2285. USA. Tel:
+1-419-289 144 Telex: 987443 Fox: +1-419-289
6658. Manulacturers of a complete range of pumps for all
aspects of the water incustry.

NEl - APE LTD LEE-HOWL (A
DIVISION OF BELLISS & MOR-
CROM),

Icknield Square, Birmingham B16 OQ). UK. Tel: +44-21-
454 3531 Telex: 337507 Fax: +44-21-455 8607.
Purp range includes submersible turbine borehole pumps,
mixed flow bowl pumps, split casing water pumps, drywell
and submersible sewage and solids handling pumps.
Capacities 101/s io 3501/s.

NORTON PERFORMANCE PLAS-
TICS,

Chesterion Works, loomer Rd, Newcastle, Staf's STS 7HR.
UK. Tel: +44-782 563726 Telex: 36389. Fax: +44-782
562455, Norton Performance Piastics are the world’s lead-
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To help you dig wells
Tubafor has dug into the very
depths of its knowledge.

PVC, CARBON AND STAINLESS STLEUSCREENS - WATER WELL CASING -

RCCK BITS, DRAG BITS. COWN IHE HOLE RAMMERS . DRILLING MUDS - THRFAD COMPOJNDS

WATER LLVEL RLCORDE RS, CuRREN MALTERS - PVC, CARBON AND STAINLISS STEELSCRFENS - WATER WELL CASING _ROCK BITS, RAG BITS, DOWN T=E HOLE HAMMERS

TUBAFOR:
A COMPLETE RANGE TO GUARANTEE TOTALLY EFFECTIVE DRILLING

High-performing materialsare care-
fully selected and manufactured with
top-quality precision.

Drill with complete confidence and security
thanks to TUBAFOR'S winning strategy :

* Ahomogeneous range, bringing toge-
ther equipment to ensure successful drilling.

* Asingle supplier, ensuring the best pos-
sible results in the shortest possible time.

* Advice from a professional, knowing
the product with great expertise.

The service offered by TUBAFOR is soundly
based on experience and through research.
Asaresult, your professional requirements can
be met.

Indeed, TUBAFOR has gone very deeply into
the subject in order to offer you an accurate
and top-quality service.

L v JGROURE
TUBAFOR

TUBAFOR INTERNATIONAL
39, Champs-Elysées - 75008 PARIS
Tel. (1) 42.89.31.96 - 42.25.93.42
Fax (1} 42.56.18.59 - Télex 280.888

TUBAFOR
BP 96 - 59393 WATTRELOS Cedex
Tél. 20.26.24.32 - Fox 20.27.27.92
Télex 160.620

TUBAFOR PROVENCE
BP 321 - 84706 SORGUES Cedex
Tel. 90.83.47.47 - Fox 90.39.13.85



Durawell uPVC
Well Casings

&

Screens

no other wellscreen
gives you

HIGH TENSILE STRENGTH
COMPLETELY NON TOX!C
HIGH CRUSHING RESISTANCE
WILL NOT CORRODE
UNAFFECTED BY ALL NATURAL SOILS
HYDROSTATICALLY TESTED

SUITABLE FOR SALINE & ACIDIC WATER

LARGE PERCENTAGE OPEN AREA ON SCREENS
LOW COST

EASY TO HANDLE

SPECIAL FORMULA uPVC COMPOUND

QUALITY CONTROLLED THROUGHOUT PRODUCTION

Agent enquiries invited

L

()
COSMOPLAST

INDUSTRIAL CO. (W.L.L.)

P.0.Box:6032, SHARJAH
Tel: 331264 , Fax: 331917
Tix:68578 COPOL EM.
UNITED ARAB EMIRATES
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ing manufacturers of fuoroplastic, elastomeric ard thermor
plesic materials and prodicts, offering new developments
and expertise in oipe bearing, vessel and ground water
moritoring.

OCV CONTROL VALVES,

7400 Easi 42 Plece, Tulsa, Cklahome 74145, USA. Tel:
+1:918:627 1942 Telex: 910-825 2227 Fax: +1918-
622 8916. OCV marufaclures ond iniernctiorally markets
a cemplete fine of avtomatic, nydreulically operated, vilot
controlled valves. To prevent line shock o pipirg and com-
oonents during siartup anc shutdown of the pump, OCV
offers the series 125 for the contiol of booster pumps and
the series 126 for deep well pumps.

PEERLESS PUMP LTD,

Ferry Lane, Brentwood, Midclesex "W8 OAL. UK. Tel: +44-
1-560 3922. Borehole suomersible pumps for water supply
and irrigation.

POMPE PORCELLI ELVIO &
FIGLI SNC,

SS 148 KM 82,500, B Go S Donato, Sabaudia {LT)
04010. lialy. Tel: +39-773 50392-3. Fax: +39-773
50393. Range of pumps trom deep well vertical and hori-
zontal pumps, eleciric submersible, centrifugal ond olleyed
pumps.

PREUSSAG ANLAGENBAU GMBH,
Karl-Wiechert-Allee 4, D-3000 Hannover 61.
Germany. Tel: +49-0511-5-66-00. Telex: 9-22-828.
Fax: +49-0511-5-66-39-00.

PUMPING SERVICE (GB) LTD,
Whitehouse St, Jack iane, Hunslet, leeds 1S10 1AD. UK.
Tel: +44-532 446111 Telex 557445 Fax: +44-532
465649 . Distributors for mos! of the leading Brifish pump
menulacturers. Around 2,000 pumps of various sizes and
types i stock at any time, covering ¢ll applications.

SARGENT ITRRIGATION
NATIONAL INC,

PO Box 627, Bioken Bow, NE 68822 USA. Tel: +1-308-
872 6477 Fax: +1:308-872 3136. Sargent Irigation is

INTER-

one of the largest water well drilling companies in the world.
Built over 53 years of experience, Sargent products and ser-

vices are ever increasing. Sa-gent provides: waer well
drilling and drilling equipment, deep well turbine pumps,
ond complele tumkey irrigation projects
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SEBA HYDROMETRIE GMBH,
Dessestr 5, KaufbeurenNeuganlonz D-8950. Wesl
Germeny. Tel: +49-8341 62026 Fax: +£9-8341 62029.
Seba Hydromelrie is a manJfacturer of hydrological, meteo-
rological and sewage measuring i~stuments. The irstrumers
are ‘nstolled in more than 90 countries wo-ldwide. Range of
production: woter sampling equipment: 2irs and 4 ns
mechanical samplers, 2ins sdomessible pump with 12 1/min
copacily, water level recoders and control systems, current
meers/winches, dato loggers and rransmission systems ara
all ind of meteorological sensors.

SOCLA INTERNATIONAL,

1 Rue Paul Sabatier, BP 300, Chalon Sur Saone
Cedex. France. Tel: +33-85-46-23-58. Telex: 800259
CHALN. Fax: +33-85-41-49-31. A range of mechanical
devices designed specifically to protect submersible
pumps from running dry in wells down to 300
metres. Self-contained, these devices maintain suffi-
cient water level in the pumps without external
supplies. Ideal for well testing, dewatering mines,
well fields etc. Easy to install in riser pipes. Eliminates
water weight in pipeline when pump removed for
surfacing. Capacities 30 US gall/min to 350 US
gall/min (7m3/hr to 80m3/hr).

SULZER BROTHERS LTD,

Pump Division, 8401 Winterhur. Swiizerland. Tel: +41-52-
81-11-22. Telex: 896-060-40. Fox: +41-52-23-42-83. The
Sultzer pump division with its headquarters in Winterthur has
a labour force of 3350 and pump-manufacturing facilities in
len oversecs countries. loirt ventures have been formed ir
India and venesueie fo imorove the compary’s position in
the process pump sector. Sultzer pumps are also manufac:
fureG unaer ‘icence in ltaly, Jacon, ‘n te People’s Repubiic of
Ching, Yugosicvia and Soutn Korea. Jo'n: ventures are in
India and Venezuela. The Sultzer oump division with sa'es
offices and ogencies in 83 countries is active all over the
worla and manufactures pumps for the most diverse require-
ments including the water technology sector. Over many
years, Sultzer has established an extensive manuiaciuring
pump programme for liquid transport application. Curently,
this programme includes pumps for farge flows of warer over
long distances with high heads, drinking water supply
pumps, irrigation and drainage pumps, and effluent ransport
pumps.

SYKES PUMPS LTD,
Gallions Rd, Charlton, lordon SE7 7AP. UK. Tel: -44-81-



P.O. Box 249, SF-33101 = Tampere, Finland » +(358) 31-2414111
Telex 22616 » FAX +(358) 31-123241

P.O. Box 338 = Alachua, FL 32615 USA = {904 462-4100
Telex 56-8441 = FAX (904) 462-3247

MINIMUM SIZE...
MAXIMUM PERFORMANCE...
Sometimes the best things come
in small packages. Like the new
D10K from Tamrock Driltech. This
rig. designed for drilling 100 mm to
165 mm diameter holes. combines
compact maneuverability with high
performance and versatility.
The D10K is the perfect machine
for shallow water well, monitoring
well, anchor and pile hole drilling.

COMPACT. The D10K is easy to
transport because of itslight weight
and small dimensions. The four
wheel drive system alliows you to
maneuver into extremely tight drill-
ing locations in all kinds of terrain.
Or for maximum traction, chain
tracks can be assembled over the
rubber tires.

VERSATILE. The DIOK is de-
signed for down-the-hole hammer
drilling using aremote compressor,
rotary drilling with a remote mud
pump or auger drilling. The special
flushing head has aiso been de-
signed specifically for the Tubex
drilling method.

HIGH PERFORMANCE. The
powerful rotary head with two
motors provides up to 4300 Nm of
torque for rotation. And the reliable
chain feed system provides 50 kN
holdback and 15 kN of pulldown
force.

The rig comes standard with a
rack which holds up to 90 meters of
drill pipe. And the dust collector
system with both primary and
secondary collectors provides
effective dust control.

The D10K from Tamrock Driltech.
Thelittle package with the big value.

M N
TERVIROCES
U Briltech



INTERSIGMA COMPANY LIMITED

Intersigma Company Limited was established on the 22nd of December 1989, to promote fast and
effective increases of business activity based on the new economic principles. Its main stock holders
becarne foreign trade organizations, FINOP and SIGMA Concern. On establishing general assembly,
Jiri Kocher was elected as the chairman and Josef Vymazal as general manager of joint-stock
enterprise.

The new Company Limited, profits from the experience gained during twenty years of activity as
intercessor between manufacturers and international markets.

The subjects of interest of the joint-stock enterprises are:

* Export and import of products, equipment, parts, components and materials of water
installations, chemical industry, energetics and building industry and ecological systems:

* Providing service for foreign subjects and receiving service from foreign subjects in the form
of:

* engineering

« supervision of civil design execution

« investment and engineering activities

« civil works

» erections works

* reparations and maintenance works

« advisory activities

within the frame of products and equipment mentioned above.
* Promotion of entire foreign trade activity.

A new legal form of the enterprise enables to create new business relations and methods. On the field
of foreign trade it enables the stock holders to make better use of the network of representative
agencies in Europe ( Sweden, FRG, Italy), America (Ecuador), Middle East, USSR, as well as Cuba.

The aim of the joint-stock enterprise is to create better conditions for the export and import of prod-
ucts, and mainly for providing foreign, as well as domestic customers with acomplex service covering
marketing, advertising, engineering, supervision and transport.

The management committee of Intersigma Company Limited is formed by prominent experts of the
decisive stock holders, who ensure important parts of deliveries for the main branches of national
industry i.e. energetics, mining industry, building industry, agriculture, etc. Skilled personnel,
existing trading network abroad, long term comnmercial experience and reliable manufacturing sphere
with skilled engineering and labour staff give sufficient guarantee for satisfaction of all existing and
future customers and suppliers.

Intersigma Company Limited, Headquarters
Praha 1

Vaclavske Namesti 60

Czechoslovakia

PO Box 1111

Telephone: 235 77 48 56

Telefax: 422 236 57 37

Telex: 121205




trucksinl

Water is carried in a flat tank on the truck. On top of the flat tank you put
everything you need at the jobsite. One man and one truck can serve as:

* Drill Rig support truck carries water, pipe and supplies
* Fuel and lubricants truck
e Cargo/crane truck ® Mechanic/tow truck

We offer the flexibility and options to let you order a worksite support
truck to your exact needs:

® Water tank with up to 12,000 L (3,200 gal.) capacity

® Pumps for water, fuel, grouting and fracturing

* Cranes to load and unload pipe, supplies, and equipment
® Welder/generator ® Winches ¢ Tool and parts cabinets
¢ Hydraulic power for running small equipment and tools
* Workbench, vise, gas welding/cutting torches

The Flatwater Fleet truck is heavy duty, dependable, and easy to operate.
It is used around the world and by the United States military. For more

information, contact:
FLATWATER®
btniedet -] EET

4835 Caribou Lake Road, Saginaw (Duluth), MN 55779 U.S.A.
= Phone: 218/729-8721 ¢ FAX: 218/729-7644
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Naps Solar Powered Water Pumping Systems

Naps-Neste Advanced Power Systems, is one of the leading solar system groups in the world, with
offices in all the nordic countries, inclusive Hellas, UK, Africa and East Asia.
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Our product range covers solar powered floating and submersible pumps, which can supply water
up to 260 cubic meter a day and lift from a depth of 120 meter.

Naps means quality, reliability and service, and only the best products in the world, approved by Naps,
are available in our pumping program.

Personell, with long experience, from projects and installations all over the world, will be at your service.

NAPS INTERNATIONAL
Head Office, Ralssitie 5,
SF-01510 Vantaa, Finland
Tel. int. +358-0-870 1611
Telefax +358-0-826 301

NAPS SWEDEN
Stensatravagen 3, S-127 35
Skarholmen (Stockholm),
Sweden
Tel. int. +46-8-379 565

NAPS NORWAY
P.O. Box 96, Rislokka,
N-0516 Oslo 5, Norway
Tel. int. +47-2-722 430
Telefax +47-2-722 470

NAPS DENMARK
Lyacvej 16, DK-2800
Lyngby, Denmark
Tel.int. +45-42-871 645
Telefax +45-42-871 209

Telex 126048 naps sf Telefax +46-8-463 205 Telex 79932 naps n Telex 37237 lyac dk
NAPS AUSTRIA NAPS GREECE NAPS KENYA NAPS EAST ASIA
Puntigamer Str. 127, A-8055 P.0. Box 3328, P.O. Box 19553, Nairobi Room 808 Wing On Plaza
Graz/Puntigam, Austria GR-10210 Athens, Greece Kenya 62 Mody Road, Tsimhatsui East

Tel. int. +43-316-291 5930
Telefax +43-316-291 59342
Telex 311234 elbak a

Tel. int. +30-1-684 3013
Telefax +30-1-683 4290
Telex 215062 tudr gr

Tel. int. +254-2-561 096
Telefax +254-2-561 098
Telex 25199 verino k

NAPS

UNITED KINGDOM
P.O. Box 83, Abingdon
Oxon, OX14 2TB, UK
Tel. int. +44-235-297 49
Telefax +44-235-553 450

Kowloon, Hong Kong
Tel. int. +852-3-7396565
Telefax +852-3-3115289

Telex 44605 neshx hx



ALTERNATIVE ENERGY PUMPS

858 8121 Telex: 896324, Fax: +44-81-853 4786.
Sykes Pumnos ave specialiss in the provision o sellpriming
diese! and electro submersible pumps ‘or ground waler,
slurry, sludge and storm water central. From 33 depors
nationwide, Sykes provide a first class hice, scles and main-
fenance service.

THOMPSONS KELLY & LEWIS
LTD,

PO Box 160, Springva'e, Vicloria 3171, Austalia. Tel:
+61-3562 0744. Fax +61-3-562 0885 Thempsons,
Kelly & lew's is Australia’s leading manufaciurer cnd supplie:
of verical mult'stage pumps of liresha®t and submersible
design for Lse in borehcles, water wells and rural use 'n genr
eral These pumps offer a compact installation end
maintenarce free materials ave used throughour. Flow rates

to 300 L/s ond heads to 300m.

THOR INTERNATIONAL INC,
13751 Lake City Way NE, 201, Seattle, WA 98125,
USA. Tel: +1-206:361 8467, Fox: +1-206-367 1721,
Ground waer monitoring instruments for level/flow/tlempera
ture, electronic iransducers, dota loggers, multiplexers,
pocket computer a~d hand held reac out. Data loggers
have @ memory of 32,000 recdouts. We also manulaciure
pH temperature and pressure meters.

TORRENT PUMP INDUSTRIES,
20 Box 51066, Kifissio GR-145 10. Greece. Tel: +30-1-
8161712/8161702. Telex: 25870, Fox:
+30-1-8161018. Hondpumps and deep well vertical
pumps with I'neshalt cccessories.

WEIR PUMPS LTD,

Newlands Rd, Ceichcort, Glasgow G44 4EX. LK. Tel:
+44-41-637 7141 Telex: 77161 For werer supply end
sewage trealment: cbstractior pumps; borehole pumos [shalft
driven and submersiole); pioeline and other distribution
pumps: waer kreaiment system pumps; sewage pJmps;
submersible sewage ond fand drainage pumps; complete
pumping systems and controls; contrect management; surge
assessment of pumpirg systems, including the supply ond set
ting to work of the necessary equipment; comprehensive
facilites for mode! testing of pump sumps and complete
intake sysiems.

YSI INC,
YSI Scientific Ud, ysons Avenue, Ash Vcle, Aidersho:, Hants
GU12 5QR. UK. Tel: +44-252 513006. Telex: 858210

({WIND SOLAR)

INSTCOG. Fax: +44-252 511855, YSl cissolved cxyge~ and
corducivity insuments mon'lor wasiewater freatment and pro-
vide enviionmenia control and enforcement. Other YS! systems
help maintain pure water supplies by measurirg 'emperature,
pH, cenduciivity and ORP in surface water ond groundwater
as it's pumoed from fest wells. YS: instuments ass.re healthy
crops of fish and shellfish in hatcheries anc on f'sh farms.

ALTERNATIVE ENERGY
PUMPS (WIND SOLAR)

ABACHEM ENGINEERING LTD,
Jessop Way, Newark, Nots NG24 2ER. UK. Tel: +44-636
76483. Manufociure windpumps for domestic, irrigation
cnd dioinage systems, up to 120m head and raximum
capccity of 8,700 itres per hour.

AEG AKTIENGESELLSCHAFT,
Seeinhift, Hamburg 11, D-2000. West Germany. Tel: ~49-
4036161, Telex: 211868. Solar powered pump
equipment for irigation, drink ng warer and desaiination sys-
tems. Exomples of solcr pump systerrs opercted in
Argentina, China (PR}, Gambia and Kenya.

AERMOTOR WINDMILL
CORPORATION,

Box 5110, 3015 North Bryent Boulevard, San Angelo,
Texas 76902. USA. Tel: +1-915658 2795, Fax: +1-915-
942 9377 . Aermotor Windmills are 100 years old. We
manufactue winc-powered moiors with muli-blede steel
wheels to pump water up :0 304.80 melers end produce up
1o 208.18 liters per minute.

JOHN BLAKE LTD,

PO Box 43, Royel Works, Accringon, Lancs B35 SLP. UK.
Tel: ~44-254 354419 Fox: +44-254 382899.
Manulacturers of the well known Lake Hydrain self acting
waler oLmp requirng no power other than running waier.

DEMPSTER INDUSTRIES INC,

711 South S.ixth St, Beatrice, NB 68310 USA Tel: +3-
402223 4026. Telex: 701447, ox: +1-402-228 4389
Manufacturers of pumps, water pumping windmills, hand
pumps, lincluding the Mark Il pump), pump cylinders and
pump rods.

DUBA SA,
Kasteelcreel 1, Wetteren 9200. Belgium. Tel: +32-
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PROTECT YOUR ||
SUBMERSIBLE PUMPS |}
WITH CU 2 il
CONTROLUNITS !
FROM GRUNDFOS |'|

Grundfos CU 2 program-
mable monitoring and con-
trol device for submersible
pumps.

Grundfos sub-

mersible pumps
have to be tough.
Tough enough to
operate depend-
ably in even the
harshest envi-

| ronments, year
. in and year out.

hat's why we

" build them en-

tirely of stain-
less steel. And
why we provide
the extra
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protection of our advanced CU 2 con-
trol units.

The CU 2 is a sophisticated device
that can monitor and protect a pump
against the effects of uncertain or
irregular power supply—a particu-

larly valuable asset in remote areas
and developing countries.

It keeps a constant check on vital
signs like insulation resistance, so
you'll be able to perform Freventive
maintenance before problems occur.
And it will control your pump's
operating temperature according to a
preset limit.
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If something does go wrong, the
CU 2 automatically stops the pum
and displays the reason why to help
ﬁOi.l get started again with minimum
elay.
In other words, CU 2 control units
m%ke theb\ivorld's toughest .
submersible pumps even tougher. s
And that's no small accomplishment. GRUNDFOS

You can’t name a better pump

The CU 2 monitors and controls:

¢ Insulation resistance « Motor temperature . . .

« Current asymmetry « Overload 1’ounded in 1945 in Denmqu, G(qr;dfos todayvhas

« Underload production, sales and service facilities worldwide. The
nderioa * Overvoltage company manufactures a wide range of pumps for

¢ Undervoltage « Direction of rotation heating systems, industrial applications, irrigation

plants, and urban and rural water supply.



DRILLING & DRILLING EQUIPMENT

91693496, Fax: +32:91695752. Company specialises in
rral woler supply. Manufacture and distribution of deepwell
kandpumps, pumps for solor {photovoliaic) energy. o'l kinds

ot irrigation pumps as well s reciprocating purps for water
boosters and small scale distiibution

GRUNDFOS INTERNATIONAL
AlS,

P D Jensensvej 7, Bjerringbro 8850. Denmark. Tel:
+45-86-681-400. Telex: 60731 GFO SDK. Fax: +45-
86-684-472. The standard Grundfos submersible pumps
have proven to be reliable as to both solar and wind
powered pumping systems. Today more than 1,000
Grundfos solar pumps are installed in the 3rd world.

IT DEVELOPMENT TECHNIQUES
LTD,

Myson House, Railway Terrace, Rugby, Warks CV21 3HT.
UK. Tel: +44-788 70126. IT Development Teckniques is
able 1o offer to suitable licensees the design of the IT wind-
pump - a rugged heavy duly windpump ideal for small
scale focal manufocture and marketing: The pump is avail
able with 6 or 7.5m rotor diometers, supported on @ or
12m towers.

MONO PUMPS LTD,

Cromwell Rd, Bredbury, Stockport SK6 2RF. UK. Tel: +44-
61-494 6999 Telex: 668762 MONO G. Fax:
+44-61-494 5802. Manutacturers of borehole pumps;
hand criven 1o VIOM design. for rural waler supplies -
dephs :0 90m and diesel, slectric and solor driven, depths
io 300m, flows 1o 100m3 /.

NAPS - NORWAY,

PO Box 22, Rolf Wickstromsvei 15, N-0486 Oslo 4,
Grefsen 0409. Norway. Tel: +47-2-15-61-10. Telex:
79932 NAPS-N. Fax: +47-2-22-02-54. Naps - Neste
advanced power system is a part of Neste Corporation,
which is the largest indusirial enterprise in Finland.
Naps provides design, development, engineering and
marketing of autonomous advanced power systems
including solarpower, windpower and hybridpower
systems. Solar - and windpowered water pumping
and water purification systems are an important sec-
tion in the Naps bask need product programme.

NOACK SOLAR
TIONAL,
PO Box 79, Kjelsaas, N-0411 Oslo 4. Norway. Tel:

INTERNA .-
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+47-2-184911. Telex: 71128 VARTA N. Fax: +47-2-
394545. NOACK Solar international, a company in
the Scandinavian VARTA Battery Group, has since
establishment in 1982 been a main supplier of solar
water pumps to many countries in Africa and Asia.
We design and install solar water pumping systems
tailor-made for any need, ranging from small house-
hold pumps to large tandem-pumps with capacities
up to several cubic metres of water/day.

STEMENS SOLAR GMBH,

Buchenallee 3, Bergisch Gladbach 1, D-5060. West
Germany. Tel: +49-2204 4060. Telex: 884891 SSOL.
Fox: +49-2204 40666 Converting light directly info elec-
fric power we use the greates! energy resouice we have: the
sun. With our solarpowered pumping systems we solve the
general problem of the need for water - for irigation and other
general purposes — at low costs in many parts of the world

WEBER SENSORTECHNIK GMBH,
2201 Kollmar. West Germany. Tel: +49-04128 591.
Telex: 218326. Fax: +49-04128 593. Flow-captor
switches and meters for liquid and semi-solid media
and vent-captors switches and meters for air and
gaseous media provide reliable and accurate control
of flow with high repeatability. The compact, solid-
state and maintenance-free units operate with low
energy consumption according to a calorimetric princi-
ple and are thus particularly svitable for the
monitoring of low flow rates.

DRILLING & DRILLING
EQUIPMENT

AB SANDVOK ROCK TOOLS,

S$8'1, 81 Sandviken. Sweden. Tel: +46-26-20000. Telex:

47000 SANDVIK S. Fax: + 46-26-275905. Wor'd leader

ir the field of corbidedipped rockdsiling tools for mining, toa-
relling, civii engineerirg, oii driliing and coalmiring.

ACKER DRILL CO INC,

PO Box 830, Scranton, PA. USA. Tel: +1-717-586 2061.
Telex: 244603 ACKRUR. Fax: +1-717-586 2659.
Manufacturers of o wide range of long stroke, all-nydraulic,
loprdrive rotary drill rigs.

AL-SAHL TRADING CO,
PO Box 15261, Al-Ain, Abu Dhabi. United Arab Emirates.



\{NOACK
solar

International

NOACK Solar International, a
company in the Scandinavian VARTA
Battery Group, has since its
establishment in 1982 been a main
supplier of solar water pumps to
many countries in Africa and Asia.
We design and install solar water
pumping systems tailor-made for any
need, ranging from small household
pumps to large tandem-pumps with
capacities up to several hundred
cubic metres of water a day.

NOACK Solar International,

P.O. Box 79, Kjelsaas, N - 0411 Oslo 4.
Telephone:  +47-2-184911

Facsimile: +47-2-394545

Telex: 71128 VARFA N

FOR FUTHER INFORMATION ON THIS BOOK
PLEASE CONTACT:

GROSVENOR PRESS INTERNATIONAL LTD,
HOLFORD MEWS,
CRUIKSHANK STREET,

LONDON WC1X 9HD.

TELEPHONE: 071 278 3000 TELEX: 23931 GPI G TELEFAX: 071 278 1674
|




Mechanical and hydraulic rotary rigs
expressly made to produce drilling
water from shallow and deep formations.

From 10 to 70 tons
Rigs to drill

on any ground
with any drilling
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Fast positioning on any ground. chassis mudpump forjetbitdrilling
Powered either by deck engine or and air compressor for DTH ham-
by truck engine. Has mounted on mer drilling.

~ Highly specialized equipment for all
foundation engineering technologies

Via Dismano, 5819

47023 CESENA - ITALY
' Tel. 0547-319111/331933
V') Telefax 0547-319204

Tx 550104 SMEC |




DRILLING & DRILLING EQUIPMENT

Tel: +971-:3643121 . Telex: 33543, Fox: +971-3-66153.
A leading troding compony in the UAE undertaking woter
well drilling and dealing in chemicals for water well drilling,
casings, screens and pipes efc.

AMCO DRILLING LTD,

PO Box No 1, Whaley Rd, Barugh, Barnsley, South Yorks
575 THG. UK. Tel: +44-226 243413 Telex: 547401
AMCO G. Fax: +44-226 287-512. Contractors for rotary
drilling, air, water, foam or reverse circulation techniques.
Bores for observation, abstraction or recharge wells.
Installation and maistenance of borekole pumps control
gears.

AMG,

Route de Barbazan, Volentine, St Gaudens 31800.
France. Tel: +33-61-8907-92. Telex: 520526. Fox: +33-
61-0524-54. AMG are specialists in the design ond
manufacture of a wide range of high standard water
research drilling rigs operating in the most difficult areas all
over the world. Purpose-build driling rigs also available on

request.

AQUAPLUS,

Fischbach 29, Kronach D-8640. West Germany. Tel: +49-
026 13022. Telex: 642261 Regeneration of vertical and
horizontal wells by Aquaplus-system; mechonical cleoning;
chemical regeneration; submersible - colourTV: supply of
complete regeneration — and TV equipment.

ARDCO INDUSTRIES INC,

322 Riley Rd, Houston, Texas 77047. USA. Tel: +1-713-
227 8710. Telex: 775017 Fax: +1-713-433 5655.
Manufacturers of ofthighway vehicles, drilling equipment
and supplies.

ARKANA EUROPE,

PO Box 286, AGDiemen 1110. The Netherlands. Tel:
+31-20998537. Telex: 13399. Coniod drilling equipment
for sail investigation, placer exploration {onshore and off
shore} and water well drilling. Drill supplies in general.
Hydraulically driven irrigation and deep well pumps. Auger
pumping stations for irrigation, windmills, hydraulics power-
packs, winches (hydraulic and mechanical) efc. High
pressure piston pumps for drilling chemicals [mud, foam etc),
sewerage cleaning, diamond drilling, agricultural spraying
elc. Diesel driven diophragm pumps for very dirty water
lideal for contractors), for dewatering and pumping water
trom well points efc.

ARMSTRONG MACHINE CO,

604 7ih S1, Pocohontas, lowo 50574. USA. Tel: +1-712-
3354131 Fox +1-712-335 4565. We manufociure
spare parts for mud pumps used on diilling rigs. We have
the fluid end parts as well as gear end porls. We buy, sell
and rebuild mud pumps. Our aim is to please all our cus:
fomers and give them the best service we can.

ATLAS COPCO ENERGY AB,

$105 23, Stockholm. Swecen. Tel: +46-8-7438000.
Telex: 14090 COPCO S. Fox: +46-8-7165975. Atlas
Copco Energy manufactures and markets o complete pro-
gramme for all types of well drilling: individual components
and complete systems; tailor made rigs designed for the cus-
tomer’s specific requirements and syslems; a complete
product range from survey to supply of clean weter; olt
equipment needed for o functioning worksite; training as one
product - it can be the difference between success or failure
in o customer’s project.

BRITISH DRILLING & FREEZING
CO LTD,

Colwick, Nottingham NG4 28B. UK. Tel: +44-602
611300. Telex: 377743 BOFNOT. Fax: +44-602
6173388. large contiacts have been completed for the
governments of Botswana & Mclawi. Activities cover the
complete ronge of Jocating, diilling, pump lesting waler
wells and associated head-work. Complete water wells of
all sizes and have equipment operating in difficult terrains.

BULGARGEOMIN,

3 Ogneboretz ST, Sofia-1619, PO Box 600. Bulgaira.
Telex: 228; 23039. fax: 57-31-94. Contact Name: Mrs K
Vladimirova - Marketing Director. Complex geclogical and
hydrogeological studies and prospecting, geclogical map-
ping, geophysical and geochemical studies, driling of
production and explaratory waler wells of various types and
depths, mining or ores and minerals, oil, gas etc. Branch
offices and activities in Algeria, Cuba, lrag, Libya,
Mongclia, Micaragua, Syria, Tunisia, Zimbobwe efc.

CLIMAX PUMPS,

Wildon Engineering Ltd, White Ladies Close, LitHe
London, Worcs WR1 1PZ. UK. Tel: +44-905 22014.
Telex: 337300 TAYLEY G. Fax: +44-905 723828.
Contact Name: Mr T Oakley. Manufacturers of deep
well borehole units either hand, diesel, petrol or elec-
tric driven units. Pumps draw down to 200 metres
deep. All pumps have lift and force facility that
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DRILLING & DRILLING EQUIPMENT

enables both horizontal and vertical distribution of
water above ground level.

COLTFIELD ENGINEERING LTD,
Bookers Way, Todwick Rd, Industrial Estate Dinnington,
Sheffield. UK. Tel: +44-90G 568861 . Telex: 54533. Fox:
+44909 569423. Manutacturers of drills [compressed air,
electric hydraulic for shor hole, methane drairage and wire
line core drilling}.

COMP AIR HOLMAN ERICA SP,
PO Box 14785, Madrid 28080 Spain. Tel: +34-1-
6911050 Fox: +34-1-6910878. Manufaciurers and
suppliers of water well drllirg rigs and all associared
products.

DANDO DRILLING SYSTEMS
LTD,

Whar! Rd, litlehampton, West Sussex BN1T7 5DN. UK.
Tel: +44-903 723971, Telex: 87543. Fex: +44-903
730793. Manuacturers of mobile cable ‘ool percussion
anc hydrau®c top drive rotary dril! rigs and equipment suit
able for ol waterwel” diiling methods with hoisting
capacities ranging from 2 tons tc 45 tons.

DEEP ROCK INC,

Anderson Rd, Opelika, Al 36801. USA.

Tel: +1-205:749 3377. Telex: 593461 Fax: +1:205-749
5601 DeepRock Manufacturing is a manulactyrer of

smail highly portabie water well and borencle drilling
equipment. Equipment ranges from o small iripod drilling
machine for smal residential wells lo ¢ mechanical rig with
very low maintenance for extremely remote locarions to
larger more powertul topneaa rotary hydraulic drilling rigs.
Var'ous configurations provide for rotary mud drilling, rotory
air diilling, down+he-ho'e hemme: drilling and augering.
Many models can be either skid, trailer, sruck or track
mounted.

DEEPROCK INC,

Anderson Rd, Opelika, Alabama 36807, USA.

Tel: +1-250:749 3377 Telex: 593461 Fax: +1-250749
5601, DeepRock Manufactuiing is o manufacturer of small
highly portable water weli ad borehole drilling

equipment. Equipment ranges from o small tripod

drilling machine for small residential wells to a mechanical
rig with very low maintenance for extremely remote
locations 1o larger more powertul tophead rotary hydraulic
drilling nigs. Various configurations provide for rotary mud
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drilling, rotary oir drilling, down the hole hammer driffng
and augering. Many mede's can be e'ther sk'd, srailer, truck
or track mounied.

DEMCO,

Unit 16, Anker Mill, Arleborough Re, Nuneaion, Warks
CVI 4] UK. Te: +44-203 388205 Telex: 311743,
Fax: +44-203 370664. Manufacturers of pastic casings
ana screens for water well anc boreho'e applications.
Special purpose drilling rigs for collector well schemes.
Drilling project management service

DIAMANT BOART CRAELIUS NV,
Avenue du Pont de Lutire 74, Brussels 1190. Belgium. Tel:
+32-2348 3271 Teiex: 212606. Fox: +32-2348 3609.
Manutact.rers and suppliers of Diamond Drilling ard
Mulipurpose Rotary rigs and all associated in the hole tools,
including Diamond Products. Concrete drills and saws,
grouting and guniting equipment, geophysical and borehole
instrumentation.

DIEDRICH DRILLING EQUIP.
MENT INC,

PO Box 1670, laporte, IN 46350, USA. Tel: +1-219-326
7788. Fax: +1-219-324 5962 Manutacture driling equip
ment and tools for engineering, soil testng etc. Main
application s for monitor well drilling, for testing the purity of
waler.

DRILL SUPPLY LTD,

41 Green lane, lower Kingswood, Surrey K120 6T). UK.
Tel: +44-737 832820, Telex: 926395 ENTEX atir
CRILSUP. Supply of drilling equipment including rigs, arcil
ey plant, tocls and spares, from o wide range of
manufacturers. An advisory service for the selection of
equioment and personnel is available.

THE DRILL SURE GROUP,

Froebel House, 21 Church St, Warwick. Cv34 4AB. UK.
Tel: +44-926 496126 Telex: 311796 DRILSU G. Fax:
+44-926 490001 . Thermoplastic borehole lining systems,
PVC casing and screen systems, stainless steel cange of well
sceens, drilling foam, biedegradable polymer and organic
polymer.

DRILL-AID LTD,

DrillAid House, Galley Hili Trading Estcre, Swonscombe,
Kent DA10 OLQ. UK. Tel: +44-322 8456823, Telex:
207114, Fax: +44-322 846923 Manutacturers ond sup-



Quality products

for water well
applications...

Fluid End Pump Parts  Solids Control

Liners . Equipment

Pistons i I Junior Shale

Piston Rods Shaker

Valves & Seats Mini-Desilter/

Roughneck Desander
Valves & Seats

Gaskets

Rod Packing

Centrifugal Pumps & Hammer Lug

Parts Unions
1-1/8" Harrisburg Slip & Tong
1-7/8" Harrisburg Inserts

2-1/2" Harrisburg 250 STD.

2-12" Harrisburg 250xL  Roller Chain

(Sancor) Mud Pump Gauges

Non-Toxic i
Pipe Compounds Specialty Products

HARRISBURG, INC.
PO. Box 2108 national
SV.CEIETEU I Houston, Texas 77252 w'
Phone: (713) 462-4110 ﬁa
Fax: (713) 937-7151

© 1990 Harrisburg, Inc.
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pliers of drilling fluids, in particular drilling foams and syn-
thetic polymers. Also consultants to the drilling industry
worldwide.

DRILLERS SUPPLY INC,

6000 Britimore Rd, Houston, Texas 77041, USA.

Tel: +1-713-466 7711 Fax: +1-713 923 6522 DSlis o
one-stop source for ali your drilling equipment needs

We scpply customers in over 40 counlries with the follow-
ing: dril rigs, ig parts, drill pipe, collars, bits [ricone and
hammer], DTH hammers, rig tools, rig supplies such as mud,
foam, lubricants eic. Fax your requisition for our competiive
quotation - Thanks!

DRILLQUIP LTD,

Hazell Way off Bermuda Rd, Nuneaton, Warks CV10
7QG. UK. Tel: +44-203 348328. Teiex 31390.

Fax: +44-203 348329. Manufacturers of water well
drilling equipment, also seismic ard exploratory PYC
casing/screen, rock bits, hole openers, steel casing, Fiction
welded drill pipe, suts, collars and drag bits.

EASTMAN WHIPSTOCK INC,

PO Box 14609, Houston, Texas 77021, USA.

Tel: +1-713-741 2260. Telex: 170537 Fax: +1-713-741
2358 Eastman Christensen, a 50-50 joint venture between
subsidiaries of Texas Eastern Corporation and Norton Co, is
the world’s largest supplier of technologically advanced
products, systems and services that improve drilling
efhcien(,y

EQUIPMENTS ET PIECES
DETACHEES,

Q Rue Poullic Al Lor, Brest 29200. france

Tel: +33-98-4306:55. Telex: 940:675. Fox: +33-98-43-
03-73. Impor: and export tools for water well drilling,
augers and some compressors.

FLATWATER FLEET INC,

4835 Caribou Lake Rd, Saginaw, Minnesota 55779.
USA. Tel: +1-218-729 8721. Fax: +1-218-729 7644.
The Drillsite Tender Truck provides four Trucks-in-
One versatiliaty for supporting all the

requirements of field drilling operations.

Available in sizes up to 12,000 litres of water with
pump; available with 1200 litre fuel capacity
w/pump; 16 square meters of cargo storage deck
with crane; winch, welder, generator, torch, work-
bench, vice.

FRASTE SPA,

Zona Industriale, 37054 Nogara, Verona. ltaly. Tel:
+39-44-288300. Telex: 481872. Fax: +39-44-288426.
FRASTE SpA products include five basic models of
hydraulic rotary drilling rigs for water wells. Power
installed ranges from 75hp to 500hp, pull down from
5 tons to 25 tons, torque up to 1650Kg. All units are
suitable for mud-air drilling and two models for
direct/reverse circulation, Large selection of compo-
nents and accessories is available as well as standard
mounting on truck, trailer, crawler etc.

FRAZER INTERNATIONAL,

Wialker House, 87 Queen Victoria $t, londor EC4V 4AL.
UK. Tel: +44-71-236 4008. Telex 884733 Fax: +44-71-
248 8615. Supply ‘PAM’ petrolatun tape; Periquip’ diilling,
cutting and tapping equipment; ‘Roban” ductile ron pipe,
and Frozer water metering package. Materia's include
uPCV, MDPE, ductile pipe and fifings, pipe repair and pio-
fection, tools, drills and cutiers, metering equipment and
metol detection equipment.

GIJKELKAMP,

PO Box 4, Giasbeek, ZG 6987. The Nethelands. Tel: +3 -
8336 1941. Telex: 35416. Fax: +31-8336 2167.
Manufacturers of agricultural research eauipment especially
‘or soil, water, plant and climate studies. We have a special
range of hand operated drilling sets for shallow water well
construction, 1o be used for rural water supply and smcll
scale irrigation.

GRUNDFOS INTERNATIONAL
AlS,

P D Jensensvej 7, Bjerringbro 8850. Denmark. Tel:
+45-86-681-400. Telex: 60731 GFO SDK. Fax: +45-
86-684-472. The construction of Grundfos stainless
steel deep well pumps, turbines and submersibles
types BP and SP make these pumps very suitable to
well drillers for test pumping.

HACO INTERNATIONAL CO,

PO Box 1002, Henderson, TX 75652, USA Tel: +1-214657
1505. Telex: 857478, Fax: +1-214-657 3817.
Manutacturers of drill pipes and collars, hoisfing plugs,
rofary tables and o wide range of products, for use in water
well drilling.

HALIFAX TOOL CO LTD,
Southowram, Halifax, West Yorks HX3 OTW. UK. Tel: +44-
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422 634416 Telex: 51416, Fox: +44-422 330186. A
unique range of water wells and mineral exploration drilling
rigs and accessories. Truck, railer or subframe mounted
drilling rigs. Drilling depths up to 1500t and up to 175ins
diameter holes. Drilling in over 80 counlries worldwide.
Major suppliers to world and natioral funding, drought and
famine relief agencies.

HANDS-ENGLAND DRILLING
LTD,

Flin: Rd, letchworth, Herts SG6 1HH. UK. Tel: +44-462
672025, Telex: 826435 HEQUIP G. Fox: +44-462
480039 For more than ¢ cuarler of a century Hands
England Drilling lid has been in the forefront in the design and
manufaciure of hydraulic rotary drills and equipment for use
by the civil engineering, water research, water well construction,
minerals exploration industries. The range currently comprises
six basic modelshaving rotary head hoisting capacities of

2000-30000 kg. Each model is based on a number of well-

proven standard units which can be interchanged so thot
drills can be tailored to meet individual requirements.

HARRISBURG INC,

12000 West Little York Rd, 77041, USA. Tel: +1-713-
462 4110, Telex: 4620561 HBI UL. Fax: +1-713-937
7151. Manufactures and distributes (worldwide) a
complete line of fluid end parts spares for all drilling
rig mud pumps. Our centrifugal pumps are available
in 1-1/8ins, 1-7/8ins and 2-1/2ins shaft series cover-
ing the lin through 8ins discharge range and are
completely interchangeable with major competitive
designs. Asbestos and non-asbestos brake blocks fit
all popular draw-works.

HARTWELL INDUSTRIES INC,

PO Box 36589, Houston, TX 77236. USA. Te* +1-713-
771 4311 Telex: 765343. Manufacturers of ungsten
carbide hardlacing products for drilfing equipment.

HB-PLASTIC GESELLSCHAFT
MBH,

A-2100 Kormeuburg, Ungerweggasse 27 Austia. Tel: +43-
2262-43-39. Telex: 132912 HBPLA. HB-Plastic specialise
in the production of driprirrigction plants. For water well con-
sruction o patented syster has been developed. At @ drilied
well diameter of 100mm the corrosion-resistant pipes can be
given a iength of up 1o 15m and submersivle pumps of
appropriaely high delivery inserted. The dilling unit is of
mobile design and can be trensported by lightweight truck.
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HOSSFELD MFG CO,

Box 557, Wirana, MN 55987 USA. Tel: +1-507-452
2182 Fax: +1-507-454 1194. Marufacture an
exploratory rock drii' for water wel's, heat pump wells, test
ing samples, subsurface exploration. Drills up to 150k in
hard rock to loose sand.

INGERSOLL-RAND CO,

200 Chestnut Ridge Rd, Woodciif Loce, New Jersey
07576 USA_ Tel: +1-201-573 0123. fax: +1-201-573
3448 IngersolRand Co: Waterwell Industry Copabilities.
IngersollRand Co, a leader in supplying diilling
equipment, parts and accessories 1o the worldwide water-
weli drilling industry, has more thar 500 manufacturing,
sales and service locations throughout the world. The com-
pany offers the broadest range of waterwell drilling
equipment available, including rotary drill rigs, downhole
drills and bits. Specialised parts distribution and service
depariments ensure unmaliched performance through the life
of the equipment.

INGERSOLL-RAND SALES CO
LTD,

PO Box 2, Chorley New Rd, Horwich, Bolton BL26 N
UK. Tel: +44-204 690690. Telex: 63387 Fax: +44-204
691093 Manufacturers of pneumatic and hydraulic drill
figs, compressors, pumps and ancillary equipment.

INTERNATIONAL DRILLING
SERVICES LTD,

Cliff House, 61 Sheffield Rd, Dronfield, Sheffield SH18
6GF. UK. Tel: +44-246 411111, Telex: 547622 IDS G.
Fax: +44-246 410097. Contact Name: Mr Bacon.
International Drilling Services Ltd and its associates,
Tricore Ltd and Drillquip Ltd offer the most compre-
hensive manufacturing and supply services to the
drilling industry. We supply equipment worldwide
from our modern efficient production facilities.
Qualified drilling engineers are available at every
office to assist and advise on customers’ drilling
requirements, ensuring first class service covering all
types of drilling equipment.

KRUPP WIDIA GMBH,

Minchener Strabe 90, Essen 1, D-4300. West Germany.
Telex: 85718-14. Fox: +49-201-725 3035. Widia equi~
ment for precision drilling include: bution bits for down the
hole drills, rotary bits, point attack picks, stonewotking toois
and tips and butiors of Widia hardme‘al.



Rock Tools

AB Sandvik Rock Toofs, $-811 81 Sandviken, Sweden
Tel +46 26 26 20 00, Tetex 47000 SANDVIK S memo=sertix, Telefax +46 26 27 5305

Both the TUBEX pilot and reamer bit
combination for vertical dead-end drilling and
the TUBEX embankment bit for horizontal
drilling are equipped with the revolutionary
Sandvik Coromant DP cemented carbide buttons.




Earth

e IPOTYtability

DEVELOPMENT CORF.

STOVER/DIVISION

LOC OFFERS SELECTION—
Lummus Development Corp. provides six models
of earth drilling equipment to satisfy your
drilling needs.

» FREE STANDING TRI-POD UNIT
Capable of mud-rotary drilling to a depth
of 200 feet (61 meters) under normal soit
conditions.

¢ FIVE TRAILER MOUNTED UNITS
Featuring capabilities of mud-rotary drilling
up to a depth of 550 feet (167 meters)
under normal conditions.

* AUGERING UNITS
LDC also offers these capabilities for soil
testing, post hole drilling and any type
monitoring which needs to be done. These
units can use either solid or hollow
auger stems.

LDC OFFERS PORTABILITY—
LDC's entire product line is designed and
engineered tor portability and ease of operation.
This is why you will find our equipment in over 20
countries.

o ALL MODELS DESIGNED FOR ONE-MAN
OPERATION

* TRAILER MOUNTED MODELS
All are balanced for easy highway towing
yet ruggedly constructed for tough terrain
applications.

o FLEXIBILITY
All trailer mounted models can be skid
mounted for truck use.

For Additional Information - Call, Write or Fax Your
Request To:

Lummus Development Corp.

712 10th Avenue, P.O. Box 2526
Columbus, GA 31902-2526 U.S.A.
Telephone: (404) 323-1081
Telex: 4611158 CSG Fax: (404¥324-4899
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LAYNE-WESTERN CO INC,

72" West lllinois Avenue, Aurora, IL 60506. USA. Tel: +1-
312-897 6941. With 28 offices located throughout the US,
layne-Western Co is recognised os the leader in the field of
warer technology. Fully copable of providing practically
every vital service needed by water users, municipal, indus-
riai and agriculiural. Services: complete hydrological
engineering invesfigation, industrial and irrigation supply sys-
tems, drill and maintain water wells, install and service deep
wel pumping equipment, sell and install water and waste
warer eatment equipment for municipal and industial use.

LUMMUS DEVELOPMENT CORP,
712 10th Aveune, PO Box 2526, Columbus, GA
31902-2526. USA. Tel: +1-404-323-1081. Telex:
4611158, Fax: 1-404-324 4899. Manufactures
portable earth drilling equipment. Equipment ranges
from a small free-standing tripod drilling machine to
larger hydraulically-controlled rotary drilling rigs.
Several units can be skid or truck mounted.

MARLOW DRILLING SERVICES,
Unit 1 Eastwalden Estaie, Empstead, Henley on Thames
RGQ 2AE. UK. Tel: +44-491 577560. Telex: 847159.
Manufacture and sell lightweight drilling equipment for
exploration.

MOAB BIT & TOOL CO INC,

Q95 West 4th Nosth, Moab, Utah 84532, USA. Tel: +1-
801-259 7763. Manutacture custom-built hole openers and
stabilisers for reverse and rotary applications. Also a com-
plete range of new ond used well bits, all sizes.

MONTABERT,

BP 671, 203 Route De Grenoble, Saint Priest 69800.
France. Tei: +33-78:00-122. Telex: 340621 Fox: +33-78-
00-36-82. Manufacture hydraulic and pneumatic equipment
for drilling.

NUMA TOOL CO,

PO Box 307, Thompson, CT 06277, USA Tel: +1-203-
923 9551. Manufactures down-hole percussion hammers
and bits for the water well, consiruction, mining, oit and gos
markets. Additional products offered are cable tool bits,
adaplor subs, diill rod, casing and drive shoes.

PADLEY & VENABLES,
Collywhite Lane, Dronfield, Sheffield S18 6XT.UK. Tel: +44-
246 413301, Telex: 54254. Fax: +44-246 290354,

Manufacturers of down-the-hole tungsten carbide fipped diil
bils for water well exploration drilling.

PB-PUMPENBOESE KG,

PO Box 12, 50 Burgwedel 1, Hannover D-3006. West
Germany. Tel: +49-5139/80880. Telex: 921-286. A
major West German menufacturer and supplier of well
screens, driting equipment, pumps cnd hendpumps to the
waterwell exploration market. Pumpenooese is o profes
sional and specialised company supplying the nieeds of well
drillers. contractors, supply stores, governments, censultanis,
elc throughout the world.

PEETERS BV BA,

G Vandenheuvelstraat 131, Romsel-Hersel 3140. Belgium
Tel: +32-16-562026. Telex: 21-874. Fax: +32-16-
562025, In less than 30 years, Pee'e's became one of the
leadng water well drillers in Belgiur:. In our ratner small
country, we have fo icce an enormous variation in geologi-
cal structure of the underground. From “his experience,
Peeters has developed a range of high performance drilling
rigs that are multifunctioral, easy to handle and maintain,
offering all facilities to the drilling team. Based on your local
experience, your p-ojec’s and budgets, we can offer you the
right choice for your invesiments.

PRAKLA-SEISMOS

GEOMECHANIK GMBH,

PO Box 1247, D-3162 Uetze. West Germany. Tel: +49-
5173 693193, Telex: 175173812. Fax: +49-5173
693245. Prackla-Seismos Geomechanik has, for
many years, carried out water-well and exploration
drilling in Evrope and non-European countries.
Projects have been completed or are running in Benin,
Burkina Faso, Chad, The Gambia, Ghana, Guinea-
Bissau, Guinea Conakry, Mali, Morrocco, Senegal and
Sierra Leone, including not only the construction of
over 5000 drilled and dug wells of varying diameters
and depths but also involving extensive hydrological
prospecting and animation phases prior to well con-
struction as well as maintenance programmes. The
drilling rigs (top-head drive) used in these projects
were designed and manufactured by Prackla-Seismos
Geomechanik itself.

PREUSSAG ANLAGENBAU GMBH,
Karl-Wiechert-Allee 4, D-3000 Hannover 61.
Germany. Tel: +49-0511-5-66-00. Telex: 9-22-828.
Fax: +49-0511-5-66-39-00.
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REICHDRILL,

PO Box 361, hilipsburg, PA 16866 USA. Tel: +1-814-
342 5500. Telex: 857223 Fax: +i-814-342 1135.
Manutacturers of a full rarge of top head, table drive and
ictary dri'l rigs.

RHL HYDRAULICS,

Glasshouse St, St Peters, Newcastle-Upor-Tyne NEG 1BS.
UK. Tel: +44-91-276 3244 Te'ex: 537781, Manufocture
three ranges of hydrau'ic pumps and motors which are
suitable for water weil drilling and exploration driling
eqvipmert.

SANDVIK ROCK TOOLS,

5-811 81 Sandviken, Sweden. Tel: +46-26 262000.
Telex: 47000 SANDVIK S. Fax: +46-26 275905.
Sanvik Rock Tools is one of five product companies
within the worldwide Sandvik Group. Manufacturers
of the world’s most extensive range of tools for
drilling in rock and overburden, A complete range of
down-the-hole hammers and bits from 3ins to 18ins
{Sandvik Mission). TUBEX for simultaneous casing and
drilling through overburden and Sandvik Coromant
DTH bits equipped with the new patented DP
cemented carbide. Service throughout the world.

SARGENT IRRIGATION
NATIONAL INC,

PO Box 627, Broker Bow, NE 68822. USA. Tel: +1-308-
872 6477. Fax: +1-308-872 3136. Sargent lirigation is
one of the largest waler well drilling companies in the world.

INTER-

Built over 53 years of experience, Sargent products and ser
vices are ever increasing. Scrgent provides: water well
drilling ond drilling equipment, deep well turbine pumps,
and complete turnkey irrigation projects

SCHRAMM INC,

800 East Virginia Avenue, West Chester, PA 19380 USA.
Tel: +1-215:696 2500. Telex: 83-5455. Fox: +1-215696
6950. Schramm inc, a leading manufacturer of drilling rigs
and related equipment, has been serving the drilling industry
since 1955. We offer a comolete line of truck mounted dill
rigs designed for water well drilling. Schramm Inc manufoc-
ures six models of top head drive rotadrills for air rotary,
DTH, mud rotary of combinaton air/mud drilling to 24ins
diameter and 5,0004 depth.

SOILMEC,
Via Dismano 5819, Cesend 47023. ltaly. Tel: +39-547
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331933/319111. Telex: 550104. Fax: +39-547
319204/318548/318544. Soilmec of Trevigroup, is
the company manufacturing equipment for the pro-
duction of underground resources. It develops
standard projects and new ideas mainly looking on
the operational problems that day after day contrac-
tor faces. The result of this continual research is a
product of great reliability suited to the techniques
required for the work and constructed with the mod-
ern technology.

SOUTHERN IOWA MFG CO,

PO Box 448, 1034# South Furnas Rd, Osceola, lowa
50213, USA. Tel: +1-515-342 2166 Fax: +1-515-342
6764. Marutacturers of easytooperate, hydraulic dril igs,
for welis and soil sampling.

SOVEMA,

8P 7151, tyon, Cedex 7, 69353. France. Tel: +33
78586105, Telex: 300448. Fax. +33-72-73-47-74.
Manufacturer of borehole equipment, screens, casings,
drilling tools, piping, tubing, fitings, accessories and pumps.

STROJEXPORT PTC,

Commerciol Group 69, Vaclacske nom 56, Proguel .
Czechoslavakia. Tel: +42-2-2131. Telex: 122604. Fox:
+42-2-269569. The export of geclogical drilling services
by Stojexport, Froeign Trede Corporarion, is carried out by
five research institutes and nine enterprises with over
20,000 specialists. Please contact direct for turther infromo-
ton.

TAMPELLA LTD TAMROCK,

PO Box 279, 33101 Tompere. Finlard. Tel: +358-31-
2414111 Fox: +358-31-132152. Tamrock Driftech
manufactures and markets drills for water well drilling, min-
eral exploration, geothermal well drilling, and shallow oil
and gas drilling. Each of these operations have specific dhill
fig requirements based on hole size and hole depth and
Tamrock has the right drill for almost any applications. The
company is based in Alachue, Florida with sales and service
locations around the world.

TAMROCK DRILTECH,

PO Box 338, Alachua, Florida 32615. USA. Tel: +1-904-
462 4100 Telex: 56-8441. Fax: +1904-462 3247
Tamrock Driliech manufactures and markets diills for water
well drilling, mineral exploration, geothermal well drilling,
and shallow oit and gas drilling. Each of these operations



A

PRAKIA-SEISMOS

GEOMECHANIK

Drilling Activities
® water well construction
® exploration drilling
® water supply systems
® engineering

Selsmic Equipment

® drilling rigs and accessories
® vibrators

Drilling Equipment —
Sales Programme
® rotary drilling rigs for water welis
{up to 50 t hookload capacity)
e drilling rigs made for
seismic applications
® drilling equipment and accessories

Other Activities
o manufacturer of
limited series of products
for other organisations,
using our workshop facilities
@ installation of workshops

Personnel Disposition

PRAKLASTR.1 - POSTFACH 1247
D-3162 UETZE

FEDERAL REPUBLIC OF GERMANY
PHONE (6173) 693-0
" TELETEX 5173811+ 5173812
TELEX 175173812
TELEFAX (5173) 693 245



FRASTE

\

>

FRASTE'’s production
includes mobile water wells drilling rigs
and drilling machines for soil exploration, coring,
geotechnical works, civil works
and special works.
All FRASTE’s drill units are fully hydraulically driven.

FRASTE S.p.A. - ZONA INDUSTRIALE - 37054 NOGARA (VR) - ITALIA
TEL. 0442/88300 R.A. - TELEX 481872 FRASTE |
TELEFAX 0442-88426
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has specific diilling requirements based on hole size ond
hole depth and Tomrock has the right dill for almost any
application. The company is based in Alachua, Florida with
sales and service locctions around the world.

TAMROCK DRILTECH,

PO Box 338, Alachua, Florida, 32615. USA. Tel: +1-
904-362 4100. Telex: 56-8441. Fax: +1-904-462
3247. Tamrock Driltech provides you with one source
for the the most cost effective drilling equipment for
virtually any drilling requirement. The productline
includes rigs capable of drilling water, gas or oil wells
to depths of several hundred to several thousand feet.

TORQUATO DRILLING ACCES.
SORIES,

215 Susquehanna St, Cld Forge, PA 18518. USA. Tel: +1-
717-457 8565. “elex: 467061 TORQUATO Cl. Fox:
+1-717-457 8595. Torquoto Drilling Accessories supolies a
complete line of driliing bits for water well drilling including
rolary bits, DTH bits, carbide drag bits ard diomond bis.
Qur line of high quality praducts is used by drilling contrac-
tors worldwide for ground water development projects as
well as for explorction programmes.

TUBAFOR INTERNATIONAL,

39 Champs Elysées, Paris 75008. France. Tel: +33-1-
42893196. Telex: 280888. Fax: +33-1-42561859.
Contact Name: € Rivet, Tubafor Infernational is the
Holding Company for Tubafor Group and is also
involved in export markets. Drilling equipments such
as screens and casings (PVC, carbon and stainless
steel), pipes, rock bits, down the hole hammers,
drilling fluids, thread compounds, hydrometric instru-
ments.

TUBAFOR PROVENCE,

BP 321, Z | du Fournalet, 84706 Sorgues Cedex.
France. Tel: +33-1-90834747. Fax: +33-1-90391385.
Contact Name: € Clion. Part of Tubafor Group which is
in charge of sales for South of France of all drilling
equipments. Large stock on a new, modem location.

WEAVER & HURT,

Station Lane, Old Whittington, Chesterfield, Derby 541
QQS. UK. Tel: +44-246 450608. Telex: 547020. Fax:
+44-246 454621 . Manufacturers of fownthe-hole hammer
drills in both valued and valueless versions from 1in 1o 8ins
diameter. Reverse Circulation hammers for incontominated

sompie recovesy. An overburden diilling sys'em which is sim-
ple to use, reliable and cos: effective. An extensive range of
Bution Bits 1o suit all types of DTH hammers and o wide
range of accessories. Service throughout the world.

WEBER SENSORTECHNIK GMBH,
2201 Kollmar. West Germany. Tel: +49-04128 591.
Telex: 218326. Fax: +49-04128 593. Flow-captor
flow switches and meters provide reliable and accu-
rate control of water and cooling systems and
operate with high repeatability. The small, compact
and maintenance-free units are easy to install and
can be fitted either into pipe systems or inline
depending on the application. Sensing is carried out
non-intrusively, thus not affecting flow profile.
Available are analog or digital outputs, the latter
being suitable for direct feeding into @ PC computer
for further processing. Typical applications include the
monitoring of lubrication systems and emulsion flow.

WIRTH GMBH,

Maschinen-und Bohrgerate-Fabrik, PO Box 1327-
1329, Kolner Str 71-78, Erkelenz 1, 5140. West
Germany. Tel: +49-2431-830. Telex: 8329836. Fax:
+49-2431-83267. WIRTH manufacture all hydraulic
water well drilling rigs mounted on truck or trailer
including all drilling equipment for air lift circulation,
rotary direct circulation, down the hole drilling. Please
contact direct for further information.
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A CONCRLITE ANSWLR
'O WATER OR WASTE WATER PROJECTS

LAFARGE
FONDU
INTERNATIONAL

Can help solve your problem

PR ORI ket

R FS o)

Whether it is new constructi
tion or re i
W c novation, the LA
canND'EeINTERNATIONAL range of calcium aluminate cfa‘xlt‘ll:GtE
give you durable and easy to use concrete. e

CHEMICAL AGGRESSION
The resistance of ow cements
to a wide range of effluents in

harsh environments has been

well documented. Industries

as diverse as food and paper

and leather count on calcium

aluminate concretes t0
contains their aggressive
effluents.

PURE WATERS
Unlike Portland concrete
hardened calcium aluminate
concretes do not release lirne.
They are thus ideal for
fabricating or lining water
pipes succeeding where many

other products fail.

TEMPERATURE VARIATION
With suitable aggregates
concretes can be produced
which will withstand

temperatures down to - 200°
and up to + 2000°C.

i

BACTERIAL
DETERIORATION
Concrete sewer pipes based
on calcium aluminate cement
continue to resist the acids
produced by bacteria in
sewage effluent even after
30 years service.

ABRASION

The transportation of mineral
slurries frequently leads to
rapid wear of the pipes or
flumes.

Abrasion resistant concretes
based on calcium aluminate
cement present an economic
solution to this problem.

NORMAL SETTING
RAPID HARD

Calcium aluminate cements
concretes have a normal
setting time but are rapid
HARDENING, achievin the
same strengths as Pol and
cement concrete in hours
rather than days. This is a
significant advantage when
time is a constraint or cold
weather has delayed the work.

Whatever your concrete problem
s . or wherever you are, contact us i i
NITEBS%%;I‘S%— Lafarge Calcium Aluminates - Tel. (1 86?13 gl.;réhgzg éréformatlon :
JAPA-r\}Ja(arge Fondu Australia - Tel. (61) 2 437 43 66
SINGAPORE L— Lafarge ]apgn - Tel. (81 3) 230 15 21
GERMA f afarge Coppée PTE (Ltd) - Tel. (65) 733 28 09
BELGIUM HOLLAND LaU;lC?I\?l Tonerdezement GMBH - Tel. (49 203) 31 11 03
e BRI'fAIN ! BOURG - Lafarge Fondu Benelux - Tel. (32 2) 647 32 76
A f- afarge Specnal Cements - Tel. (44 708) 86 33 33
BRATE L ? arge A]lumlnoso Italia - Tel. (39 2) 34 58 526
afarge Aluminoso do Brazil - Tel. (55 21) 701 01 01
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WATER DISTRIBUTION & SEWAGE

SEWERAGE FOR THE
URBAN POOR

by Bob Reed, Water Waste and Development Centre (WEDC)

By the year 2000 it is estimated that nearly balf of the worlds

population will be living in cities and between 30 per cent and 50 per cent of

those people will be living in low income bousing areas.

Tc provision of services for such low

income areas is going to be one of the main
challenges facing engineers and managers in the
next decade. The problem is that services, as
presently perceived, cost far more than the recipi-
ents are able to pay. Failure to attack the problem
however will lead to increasing incidents of dis-
ease and political and social unrest.

One of the most important (and expensive)
services is the disposal of human wastes.
Conventional wisdom recommends the installation
of piped sewerage schemes as the best approach
but such systems in low income areas have a poor
success rate. Firstly there is the problem of cost.
Not only are such schemes very expensive to
construct they are also very expensive to connect
to. Whilst the communal pipes laid in the public
highway are often funded or heavily subsidised by
the government or an international donor, the
household fixtures and fittings must almost always
be paid for by the individual. The cost of such
fittings usually far exceeds the individuals ability
to pay. This leads to the all too common site of
expensive sewerage with few connections.

The second problem is that of water. Sewerage
schemes require large volumes of water to carry
solids through the pipes to prevent blockages. A
minimum of 100 litres per person per day is often
considered necessary. Such high water usage is
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rare in low income housing arcas. Many
communities rely on communal water points and
those that have house connections often only
receive water for limited periods of the day or
week.

The obvious alternative to conventional
sewerage is an on-site system such as pit latrines.
Compared with sewerage, pit latrines are
considerably cheaper particularly when the cost of
treatment is included. They are also easier to
construct and simpler to maintain. Unfortunately
pit latrines too are not universally appropriate.

BELOW: Providing good sanitation for high density
housing areas such as these will be a major
challenge in the coming decade.




ABOVE: Frequently on-site sanitation such as the offset pour flush latrine shown here will be the most
appropriate solution.

High density, multi-story buildings, high ground
water levels or poor soil conditions may all
preclude the use of pits but probably the main
constraint is the water consumption.

As soon as water consumption exceeds the
bare minimum, facilities will be needed to dispose
of sullage. Small amounts may be disposed of in
the pit or by soakage into the ground on the plot,
but in gencral some form of sullage drain network
will be necessary. Sullage drains are notoriously
difficult to maintain. They frequently become
blocked by food waste or refuse and act as
breeding grounds for flies and mosquitocs.

If their construction and maintenance cost is
added 10 that of the pit latrine it may
considerably reduce their financial advantage
over conventional sewerage.

Finally there is the problem of upgradeability.
As communities develop and hecome more
established their standard of living tends to
increase. In time the community may well reach
the stage where it can afford and need
conventional sewerage. On-site sanitation systems

and sullage drains are not easy to upgrade and
usually very little of such a system can be
incorporated into a higher quality scheme.

It can be seen therefore that there are many
communitics where neither conventional
sewerage or on-site sanitation are appropriate
and some other system must be found. One
possible solution is a system called reduced
COSL sewerage.

THE ALTERNATIVE

Reduced cost sewerage systems are based on two
different principles. The first type, often known as
‘shallow sewer systems’, are designed to transport
facces and liquids in the same way that
conventional sewerage does. Savings are made by
a relaxation of technical specifications, careful
location of the sewers and appropriate
implementation techniques.

The second type includes some form of solids
interceptor tank through which all excreta and
sullage pass. The tank is designed to collect gross
solids so that the sewer can be designed to carry
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ABOVE: As water consumption increases the poor containment of sullage may become a major health
hazard.

only liquid and small solids.

Research at WEDC has shown that the two
systems share many of the cost saving
modifications, therefore rather than try to look at

the two systems separately. individual components

will be considered.

SOLIDS INTERCEPTOR TANK

Tanks of various sizes have been used ranging
from 120 litres 1o 5850 litres. Many of the larger
tanks were designed as septic tanks or aqua

privies thus contributing to the treatment process.

Such tanks are expensive to construct and
probably only viable where the tanks were
already in existence prior to the start of the
sewerage scheme.

Smaller tanks are intended to collect gross
solids and allow time for them to liquefy before
being washed into the pipes. In theory such
systems should rarely need emptying but in
practice they do, particularly where solid objects
are used for anal cleansing.

All tanks will eventually require emptying and
the method of emptying and ultimate disposal of
the sludge should receive careful consideration.
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PIPES AND FITTINGS

The diameter of pipes, particularly at the heads of
sewers is often set more on the basis of ease of
cleaning and prevention of blocking by bulky
solids than by technical design. Accurate
assessment of wastewater flow rates, particularly
where interceptor tanks are fitted, often leads to
smaller pipes at shallower gradients. Pipes as
small as 50mm have been used and there is
some evidence to suggest that they are less
prone to blockage than larger diameter pipes.
Because of the curvature of the pipe, smaller
diameter pipes will produce higher hydrostatic
heads behind any blockage thus helping to force
its removal.

On flat sites the gradient of the sewer
becomes critical in that it effects the depth of
excavation and hence cost. Reduced cost
sewerage schemes have been built with
gradients as shallow as 1/167 without causing
excessive blocking; however the community
used water for anal cleansing and that may be
significant. Since interceptor systems do not
carry large solids the velocity of flow is not
critical. This means that sewers can follow the
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ground profile thus keeping excavation costs to
a minimum.

Up to 45 per cent of a sewerage scheme can
be the cost of access points. Replacing manholes
with rodding eyes or increasing the spacing can
considerably reduce the cost.

LAYOUT

Considerable savings can be made by modifying
the sewer layout. Laying sewers along the back of
houses close to the fixtures they serve rather than
in the highway with individual house connections
can reduce the overall pipe length by as much as
50 per cent. In addition, sewers laid at the backs
of houses do not have to withstand traffic loads
thercfore they can be laid at a shallow depth (as
little as 300mm).

Overall site layout also has its part to play.
Architects and planners often lay out sites with the
houses in clusters. This may have social and
aesthetic benefits but it considerably adds to the
cost of all services. From a purely cost point of
view, house plots laid out in rectangular blocks
are usually the most cost effective.

COMMUNITY INVOLVEMENT
Most successful reduced cost sewerage