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1 metre, Im=100 cm= 1000 mm = 3.281 feet=1.094 yards : (Length) J skl
1 kilometre, 1 km = 1000 m = 0.6214 miles

1 inch, 1" = 254 mm = 2,54 cm

1 foot, 1 ft = 304,8 mm = 30,48 cm

1 mile = 1,609 km

1 kg= 1000 g = 1000 000 mg :(Mass) asJf
1 kg = 2,204 1b = 35,27 oz

Im? = 1000 litres : (Volume) V""""”
1 m® = 3531 ft* = 220,0 British gallons = 264,2 US gallons

1 litre = 0,22 British gallons = 0,264 US gallons

1 megalitre, 1 M 1 = 1000 m®

1 British gallon = 1,2 US gallons = 0, 1605 ft* = 4,546 litres

1 metre head of water = 0,1 kgf/cm® = 0,00981N/mm?> : (Pressure) Laaall
1,422 1bjin?

1 metre head of water 1,422 psi
1 Pascal, 1 Pa = 1 N/m?

1 bar = 10,197 metres head of water (although often for simplicity it is assumed

to be 10 m).

225



1 litre/s = 13.20 British gallons :(Flow rates) b odl Juas
per minute (gpm)

1 m*h = 0.001 M1/h

Im*/h = 0.00527928 million British gallons per day (mgd)
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Roofing Sheets

Slotted Plate
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Well Point V- u).j
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Down Pipe i el o sl
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Overflow Pipe il /cala ujﬂj
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Ware

Brickwork

Well

Driven Tube Well
Jetted Tube Well
Hand - Dug Well
Watertight Well
Roughing

Provision

Uniform Granular Soil
Uniform Fine - Grained Soil
Gravel Soil

Top Soil
Reciprocating
Sludging

Seepage

Fluidization

Life Beyond Designs
Stage Upgrading
Jetting

Discharge

Impervious Formation
Masonry Mount of Earth

Purification
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Split Pin

Air Release Hole
Borehole

Artesian Borehole
Machine - Drilled Borehole
Hand - Augered Borehole
Counter Weight
Sharp - Edge Notch
V - Notch

Head Wall
Competence
Impermeable Walls
Threshing Floor
Outflow

Inflow

Cumulative Outflow
Cumulative Inflow
Stator

Foot Bridge
Hydram Body
Guide Bush
Boulder

Coupling

Permeable Banks
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Wedge - Wire Screen
Bar Screen

Tripod

Guy Rope

Wire Rope

Rope Thread

Stone

Sedimentation Chamber
Surge Chamber
Suction Limit

House Compound
Cast Iron

Upstroke

Straining Unit

Rain Water Catchment
Excavation
Development Drilling
Shallow Dig
Soakaway

Pit Latrine

Public Domain
Grouting

Rule of Thumb

Annulus
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Bituminous

Baffles

Precast Concrete
Suction Hose
Sedimentation Tank
Break Pressure Tank
Grapple

Draw Dawn
Trench

Soakaway Trench
Saking

Impelled

Plastering

Securing Bracket

Payment by Comsumption

Pedal
Hydrological Cycle
Fly Wheel

Driven Head
Pump Head
Winch

Strainer

Flush

Backfill
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Infiltrate
Compaction
Bracket

Debris
Droppings

Slurry

Rural

Drilling Stem
Weir

Earth Dam

Sand Dam

Rock Embankment Dam
Cup Seal

Soil Embankment
Clay Dams
Infiltration Gallery
Aspirator
Gabions

Flood Plain
Accessibility
Guaze

Plastic Mesh
Grid

Priming
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Scalding

Direct Action

Constant Head Asperator

Fissure

Cast

Apron Slab
Rock
Fractured Rock
Jerry Can
Valve

Washout Valve

DBl ST JAadl el e
il Jd

<ol W0 dblas

gl [

b 5o

) [N [ [

8

G o Sl ik )
plod [el e [plows
s [ e

Air Bleed Valve sl G5 V'*JQ’J plowo
Impulse Valve u-"-” fLw
Foot Valve ST N e plono
Piston Valve P
Non Return Valve = N plons
Nut By [
Yard Tap Jpdl 0 feld e
Spring Box wmb B3k
Shallow Tank Cff“)‘ bl A
Compressors oleels
Pressure Head Dbl de s b /q.ﬁ) Lo

Unconsolidated Strata

Pitching ol B cas dab

fade g A )y DD

234



Debonding Layer
Consoledated Strata
Sludger Method
Caissoning Method
Silt

Fixing Collar
Drilling Mud
Biodegradable Drilling Mud
Puddled Clay
Compacted Clay
Beam

Rain Storm

Lever

Field Kit

Fishing Tool
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Hydrology
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Slits

Design Life
Washer
Overflow
Extractable
Form Work
Tiles

Guide Rod
Roller Bars

Precast Segment of Concrete Slab

Bed

Hinged Flap
Clamping

Heavy Duty

Free Residual Valve
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Stack
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Rotating Bit
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Waling
Scumboard

Photo Voltaic Panel
Spiral

Overflowing Water
Screened Water
Run Off

Rising Main
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Drive Pipe
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Stand Point ST o>

Surge Plunger dxdly Ll
Water Tight AN LEEYRW /v§.>=.a
Airtight el die b [ Sl
Ingress s> [ )=
Core Reference U»Lwi ks /Cz-jo
Well Point AL ol Al S dd e
Windlass 3,5/ CL% o
Catchment Area BV o
Static gy N
S oo bl bhas o) hrall el sl
Piezometric Level (gl N
Intake s
Swivel Bolt BIES Cé) Slheawns
Pivot Bearing qL.e.u Lo
Handle Bearing NN qLuA Lot
Actuated Cy.u / fmi
Workshop s
Overflow Spring C‘J}l (aLw /C‘Jw
Gravity Flow Outlet Bl Ob > G jne
Perimeter Drain (ae) b O pae
Drain W Y
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Pump FESSe-9)
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Deep Well Pump

Progressive Cavity Pump
Treadle Pump

Rope and Washer

Force Pump

Rotodynamic

Cylindrical Diaphragm Pump
Direct Action Pump
Hydraulic Ram Pump
Oscillating Water Column Pump
Submersible Electric Pump
Suction Pump

Rower Pump

Wind -Powered Pump
Volute Centrifugal Pump
Hand Pump

Reciprocating Piston Hand Pump
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Chlorinator
Aquifer
Confined Aquifer
Puddle Clay
Cement Mortor
Flocculators
Committed

Low Lying Area
Down Hill
Hack Saw
Drilling Rig
Infiltration Area
Stand Post
Bellows
Technical Brief
Hampered

Spilt Water
Artisian Water
Rain Water
Surface Water
Potable Water
Waist/ Water
Catchment from Roof

Gutter
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Gutter trough on Poles
Suspended Gutter
Bailer

Belt Drive

Dewater

Ground Water Table
Soil Removing System
Soackage System
Collection Points
Communal Water Point
Stand Post

Pivot Point

Expanse

Trickle

Hedge

Push - Fit Joints

Rod Joint

Swivel

Joint

Connector

Screwed Connector
Plinth

Sustainable

Cape with
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Gravitate

Cut Into
Circulate
Improvise
Refill
Displace
Dispense with
Intermesh
Insert

Seep

Spring
Fissure Spring

Install
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Accessibility
Actuated

Air Bleed Valve
Air Release Hole
Airtight

Annulus

Apron Slab
Aquifer

Artesian Borehole
Artisian Water
Aspirator

Auger

Back Wash
Backfill
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Baffles

Bailer

Bar Screen

Barbed Wire

Beam

Bed

Bellows

Belt Drive
Biodegradable Drilling Mud
Bituminous
Borehole

Boulder

Bracket

Break Pressure Tank
Brickwork

Cable Tool Rig
Caissoning Method
Camshaft

Cape with

Casing

Casing Pipe

Cast

Cast Iron

Catchment Area
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Catchment From Roof
Cement Grout

Cement Mortor

Chisel Bit

Chlorinator

Circulate

Clamping

Clay Dams

Clogged

Collection Points
Committed

Communal Water Point
Compacted Clay
Compaction
Competence
Compressors
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Connector
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Core Reference
Counter Weight
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Crankshaft

Cross Reference
Cumulative Inflow
Cumulative Outflow
Cup Seal

Cut Into

Cylindrical Diaphragm Pump
Debonding Layer

Debris

Deep Well Pump
Delivery Valve (or Tube)
Design Life
Development Drilling
Dewater

Direct Action

Direct Action Pump
Discharge

Dispense With

Displace

Domestic Use

Down Hill

Down Pipe

Down the -Hole Hammer (DTH)

Drain
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Draw Dawn
Drilling Bit
Drilling Mud
Drilling Rig
Drilling Stem
Drive Pipe
Driven Head
Driven Tube Well
Droppings
Durable

Earth Dam
Erosion Gully
Excavation
Expanse
Extractable

Eye of the Spring
Faecal Bacteria
Field Kit

Fishing Tool
Fissure

Fissure Spring

Fixed Diffuser Vane

Fixing Collar
Flexible Pipe
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Flocculators
Fluidization

Flush

Fly Wheel

Foot Plain

Foot Bridge

Foot Valve

Force Pump

Form Work
Fractured Rock
Free available Chlorine
Free Residual Value
Gabion

Glazed

Grapple

Gravel Soil
Gravitate

Gravity Flow Outlet
Grid

Ground Water Table
Grouting

Guaze

Guide Bush

Guide Rod
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Gutter

Gutter Trough on Poles
Guy Rope

Hack Saw

Hampered

Hand - Augered Borehole
Hand - Dug Well
Hand Pump
Handle Bearing
Hand - Dug Wells
Head Wall

Head Works
Heavy Air -
Actuated Single Piston Hammer
Heavy Duty

Hedge

Hinged Flap

House Compound

Hydram Body

Hydraulic Ram Pump
Hydrological Cycle

Hydrology

Impelled

Impermeable Walls
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Impervious Formation
Improvise

Impulse Valve
Infiltrate
Infiltration Area
Infiltration Gallery
Inflow

Ingress

Insert

Install

Intake

Intermesh
Intermittent

Jack Hammer
Jerry Can

Jetted Tube Well
Jetting

Joint

Ladle

Lever

Lever Handle

Life Beyond Designs
Lining Material

Livestock
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Cairncross, S. and R. Feachem (1993). Environmental Health

Engineering in the Tropics: An Introductory Text, Second
Edition, Wiley, Chichester, UK, 310 pp., ISBN 0 471 93885 8.

A Number of Sections is this Book Give a Good Introduction to
the Diseases Related to Water Supply and Sanitation and
Possible Methods of Control. It Contains Useful Sections on
Rural Water Supply and Sanitation. The Section on Water
Supply Duplicates Some of the Material in the Original Ross
Bulletin No. 10 Published by the Same Authors in 1986.

Jordan, T. D. Jr. (1984). A Handbook of Gravity - Flow Water
Systems for Small Communities, ITDG Publishing, London,
UK, 250 pp, ISBN 0 94668 850 8.

This is a Most Comprehensive Book on the Subject and is
Recommended to anyone Who Plans to Implement Piped
Gravity - Flow Systems.

Pickford, J. (ed.) (1991). The World of Water. Technical Briefs on
Health, Water and Sanitation, ITDG Publishing, London,
UK. ISBN 1 85339 096 0

This Book Contains Technical Briefs 1-32 that were Originally
Published Singly in Waterlines.

The Briefs are Useful, Well Illustrated, Four Page Summaries of
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the Important Aspects Relating to Various Aspects of
Health, Water Supply and Sanitation in Developing Coun-
tries. They Contain References to Important Sources of
Further Information. Note that Technical Briefs 33-64 are
published in Shaw (ed.) (1999).

Shaw, R. J. (ed) (1999). Running Water: More Technical Briefs on
Health, Water and Sanitation, ITDG Publishing, London,
UK, ISBN 1 85339 450 5.

This Book Contains Technical Briefs 33 - 64 that Were Originally
Published Singly in Waterlines.

The Briefs are Useful, Well Illustrated, Four Page Summaries of
the Important Aspects Relating to Various Aspects of
Health, Water Supply and Sanitation in Developing Coun-
tries. Note that Technical Briefs 1-32 are Published in
Pickford (ed.) (1991). Technical Briefs 33-64 are available at
www.lboro.ac.uk/well/ resources/ technical - briefs/ technical
- briefs. htm.

Smet, J. and C. van Wijk (eds.) (2002). Small Community Water
Supplies: Technology, People and Partnerships, IRC Technical
Paper Series 40, IRC International Water and Sanitation
Centre, Delft, The Netherlands. ISBN 90 6687 035 4.

This is an Updated Version of Small Community Water Supplies:
Technology of Small Water Supply Systems in Developing
Countries Published in 1981. It has Fairly Comprehensive
Coverage of the Technological Aspects of Water Supplies.
This Latest Version has a New Chapters Relating to
Integrated Water Resources Management and Water Supply
in Disasters and Emergencies. Other New Chapters cover
Desalination, Fluoride Removal and Arsenic Removal. There
is a Revised annex on Sanitary Surveys and Laboratory
Analysis, and a New Annex on Groundwater Exploration
Chapters 1-4 are available at www.irc.nl/products/ publica-
tions/ online/ tp40e/ index. html.

Watt, S. B. and W. E. Wood (1979). Hand Dug Wells and their
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Construction (second edition), ITDG Publishing, London,
UK, 254 pp, ISBN 090303 127 2.

This is a Most Comprehensive Book on the Subject and is
Recommended to any Who Plan to Implement hand Dug
Wells.
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Almedom, A. M., U. Blumenthal and L. Manderson (1997).
Hygiene Evaluation Procedures: Approaches and Methods for
assessing Water - and Sanitation - Related Hygiene Practices,
International Nutritional Foundation for Developing Coun-
tries, PO Box 500, Boston MA, 02114-0500, USA, ISBN
09635522 8 7

This Book Provides Practical Guidelines for Evaluating Water and
Sanitation - Related Hygiene Practices. It can be Read at:
www.unu.edu/ unupress/ food2/ uin lle/ uin lle 00.htm.

Barlow, R., B. McNelis and A. Derrick (1993). Solar Pumping: An
Introduction and Update on the Technology, Performance,
Cost and Economics, ITDG Publishing, London, UK ISBN
185339 179 4, and World Bank, Washington, DC, USA,
ISBN 0 8213 2101 3

A Comprehensive Book which Includes a Comparison of the Cost
of Solar, Diesel, Hand and Wind Power for Pumping Water.
Boot, M. T. (1991). Just Stir Gently: The Way to mix Hygiene
Education with Water Supply and Sanitation, Technical Paper

Series No0.29, International Water and Sanitation Centre
(IRC), The Hague, The Netherlands, ISBN 90 6687 016 8

A Useful Book which Looks at all Aspects of Understanding and
Influencing Health Behaviour Relating to Water and Sanita-
tion.

Dayal, R., C. van Wijk & N. Mukherjee (2000). Methodology for
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Participatory Assesments with Communities, Institutions and
Policy Makers: Linking Sustainability with Demand, Gender
and Poverty, Metguide, Water and Sanitation Program, The
World Bank, Washington DC, USA and IRC International
Water and Sanitation Center, Delft, The Netherlands.

An Excellent Book that Describes Participatory Field *Tools’ that
Can be Used to Help Ensure that Water and Sanitation
Projects Meet Users’ Needs in the most Appropriate Way. It
is available at www.wsp.org/ pdfs/ global metgideall. Pdf.

Fraenkel, P., R. Barlow, F. Crick, A. Derrick and V. Bokalders
(1993). Windpumps: A Guide for Development Workers,
ITDG Publishing, London, UK, in association with the
Stockholm Environmental Institute, 156 pp., ISBN 1 85339
126 3

A Comprehensive Book which Gives Details about a Number of
Windpump Manufacturers and Suppliers.

Fraenkel, P. (1997). Water - Pumping Devices: A Handbook for
Users and Choosers, (second edition), ITDG Publishing,
London, UK, 254 pp., ISBN 1 85339 346 0

This Book Covers all Types of Pumping Systems Driven by
Manual, Animal, Wind, Water, Solar, Engine and Motor
Power.

Gould, J. and E. Nissen - Petersen (1999). Rainwater Catchment
Systems for Domestic Supply: Design, Construction and
Implementation, ITDG Publishing, London, UK. ISBN 1
85339 456 4.

A Very Comprehensive and up-to-date Book on the Subject of
Rainwater Catchment and Storage. It Includes a Good
Section that Gives Outline Details for the Construction of a
Number of Different Types of Storage Tank.

IRC (1988). Handpumps: Issues and Concepts in Rural Water
Supply Programmes, IRC Technical Paper Series No.25,
International Water and Sanitation Centre, The Hague, The
Netherlands, 163 pp, ISBN 90 6687 010 9.
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A Book that Gives Useful Advice on Handpump Technology,
Installation, Maintenance and Manufacture.

IRC (1998). Multi - Stage Filtration: An Innovative Water
Treatment Technology, Paper Series 34-E, International
Water and Sanitation Center, The Hague, The Netherlands
and CINARA, Valle University, Cali, Colombia, 165 pp.,
ISBN 90 6687 029 1

A Book which Gives Guidance on How to Treat Surface Water
Sing Different Types of Roughing Filter together with Slow
Filters.

IRC (1991). Partners for Progress: An Approach to Sustainable
Piped Water Supplies, Technical Paper Series 28, Interna-
tional Water and Sanitation Centre, The Hague, The
Netherlands, 139 pp. ISBN 90 6687 015X

A Good Introduction to the Philosophy and Practice of Full
Involvement of Communities in the Water Supplies Designed
to Serve them. Although the Focus is on Piped Schemes,
many of the Suggestions are also Relevant to other Water
Supply Methods. The Book Covers Planning, Implementa-
tion, Operation, Maintenance, Monitoring and Evaluation.

Lloyd, B. and R. Helmer (1991). Surveillance of Drinking Water
Quality in Rural Areas, Longman Scientific & Technical, UK,
ISBN 0 582 06330 2

In Addition to Information about Water Quality Testing this Book
Describes ’Sanitary Surveying’. This Technique can be Used
to Judge the likelihood of Water Sources being Contaminated
without the need to Carry out Bacteriological Testing.

Morgan, P. (1990). Rural Water Supplies and Sanitation, Macmil-
lan, London, UK, 358 pp, ISBN 033348 569 6

Two Thirds of this Book deals with Practical Aspect of Exploiting
Groundwater and the Other Third is about Low - Cost
Sanitation. The Water Supply Section has Particular Em-
phasis on use of the Blair Bucket Pump and Various Types of
Handpump made and used in Zimbabwe. Other Sections
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Provides some Guidance on Construction Hand - Dug Wells
and had - Augered Boreholes using the Vonder Rig. It has
Short Sections on the Purification of Water and on Rain-
water Harvesting.

Nelson, K. D. (1985). Design and Construction of Small Earth
Dams, Heinemann, UK, 128 pp, ISBN 090960 534 3

An Introduction to Safe Construction of Earth Dams.

Nilsson, A. (1988). Groundwater Dams for Small Water Supply,
ITDG Publishing, London, UK, 64 pp, ISBN 1 85339 050X.

A Good Reference Book on Groundwater Dams.

Price, M. (1996). Introducing Groundwater (second edition),
Chapman & Hall, London, UK, 278 pp ISBN 0 412 48500 1

A Good Introductory Book on the Occurrence and Quality of
Groundwater, the Way in which it Flows, how it can be
Located and Tested, and the Construction and use of
Beroholes.

Schulz, C. R. and D. A. Okun, (1992). Surface Water Treatment
for Communities in Developing Countries, ITDG Publishing.
ISBN 1 85339 142 5

A Comprehensive Book Dealing with Most Aspects of the Design,
of Small and Large Scale Water Treatment Plants. This Book
is a Reprint of one first Published in 1984. In Places it is now
a Little out of Date but it is Still Very Useful.

WELL (1998). DFID Guidance Manual on Water Supply and
Sanitation Programmes, WELL Resource Centre Network
for Water, Sanitation and Environmental Health, Water,
Engineering and Development Centre (WEDC), Loughbor-
ough University UK.

A Comprehensive Manual Prepared by WELL, a Resource Centre
Funded by DFID. It Covers the Whole of the Project Cycle
for Water and Sanitation Programmes (i.e. from Policy
Development to Evaluation)
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Dealing mainly with Important Programme Planning and Man-
agement Issues rather than Technology. It can be Read
Online, Printed or Ordered, via the WELL website at
www.lboro.ac.uk/well/resources/books-and <http://
www.lboro.ac.uk/well/resources/books-and- manuals/gui-
dance-manual.htm
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DHYV (1985). Low Cost Water Supply: For Human Consumption,
Cattle Watering, Small Scale Irrigation, Part 1: Survey and

Construction of Wells, DHV Consulting Engineers, Amers-
foort, The Netherlands.

DLVW (1983). Rural Water Operators Handbook: Gravity fed
Rural Pipe Water Schemes, Department of Lands, Valuation
and Water, Government of Malawi, Malawi.

Guoth - Gumberger, M. and R. (1987). Small Projects Training
Manual, Volume II, Water Supply, Sudan Council of
Churches, Munuki Water and Sanitation Project, Sudan.

Hasse, R. (1989). Rainwater Reservoirs, Above Ground Structures
for Roof Catchment, Friedr. Vieweg & Sohn Verlagsge-
sellschaft mbH, Braunschweig, Germany.

IRC (1979). Public Standpost Water Supplies: A Design Manual,
IRC Technical Paper No.14, International Water and
Sanitation Centre, The Hague, The Netherlands.

IRC (1987). Slow Sand Filtration for Community Water Supply:
Planning, Design, Construction, Operation and Maintenance,
Technical Paper No.24, International Water and Sanitation
Center, The Hague, The Netherlands.

IRC (1988). Community Self - Improvement in Water Supply and
Sanitation: A Training and Reference Manual for Community
Health Workers, Community Development Workers and Other
Community based Workers, Training Series No.5 Interna-
tional Water and Sanitation Centre (IRC). The Hague, The
Netherlands.
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Nissen - Petersen, E. and M. Lee (1990). Harvesting Rainwater in
Semi - Arid Africa, Manual No. 3, Rock Catchment Dam
with Self Closing Tap, ASAL Rainwater Harvesting,
Nairobi, Kenya.

Rajagopalan, S. and M. A. Shiffman (1974). Guide to Simple
Sanitary Measures for the Control of Enteric Diseases, World
Health Organization, Geneva.

SWS (1992). Trade Literature from SWS Filtration Ltd, Morpeth,
Northumberland, UK.

Wegelin, M. (1996). Surface Water Treatment by Roughing Filters:
A Design, Construction and Operation Manual, SANDEC
report No.2/96, Swiss Centre for Development Cooperation
in Technology and Management (SKAT), St. Gallen,
Switzerland.
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