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Rural Water Supply

Introductory Level Training – Workbook

This workbook has been prepared by    

Quasar Management Services Pty Limited,   

for use by Partner Housing Australasia  

and its partner organisations.
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Water Supply Training – Introductory Level

Purpose

The purpose is to provide introductory level understanding of rural water supply to trainees, enabling them to 

construct village water supply systems, and to undertake more advanced training. 

Workbook

• This workbook is for basic skills training for the construction of  South Pacific village water supplies.

• The workbook employs photographs and diagrams where possible, with minimum use of text.

• More detailed training packages are available for higher level training.  At the end of this workbook are 

extracts from Solomon Islands Rural Water Supply, Sanitation and Hygiene - Design and Construction 

Standards, Version 2, November 2015, which provide the basis for further training.

• The trainee is encouraged to make notes in the space provided.

Trainer

The Trainer must be an experienced builder, who has received instruction in the use of this material.

Training Resource Material

This material is sourced from Power Point presentations, that can be used as:

• Teaching presentations 

• Printed work books, to be given to the trainees as a permanent reference

• Printed and laminated posters, that are placed on site

• As a source of details, which can be copied and placed onto project drawings.
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Solomon Islands Environmental Health Division Ministry of Health and 
Medical Services (2019). “THE SOLOMON ISLANDS RURAL WATER SUPPLY, 
SANITATION & HYGIENE DESIGN AND CONSTRUCTION STANDARDS”

Community Water Demand
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The design population of a village (PN) is the projected population in the last year of the design life. 
Consideration should be given to whether there are constraints on future population growth?

“Simple” increase                   Population less than or equal 2,000 PN = PO 1 +
r N

100

“Compounding” increase Population greater than 2,000 PN = PO 1 +
r

100

N

PN = design population 

PO = initial population

r  = percentage projected growth rate 

N = design life (years)

Design Population
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Plumbing Symbols

The following symbols are used in this training package to indicate various fittings.

Other fittings are defined in International Standards. 
https://www.bing.com/images/search?q=plumbing+symbols+australia&id=2A908889A796F73881A8CE96A85D81C5DF491B75&FORM=IQFRBA

Gate valve.  Other types of valves such as ball valves may be appropriate.

Float valve, set to close when the water level reaches a set level.

Check valve (non-return valve)

Elbow

Tee

Tank

https://www.bing.com/images/search?q=plumbing+symbols+australia&id=2A908889A796F73881A8CE96A85D81C5DF491B75&FORM=IQFRBA
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Tools
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Water Supply Arrangements

The main components of a rural water gravity supply system are :

• A dam or a spring box, to collect the water

• A pipe from the dam (gravity main) is large enough to for the required flow

• A break-pressure tank, if the pipeline pressures exceed safe limits

• Standpipes to deliver the water 

• Roof gutters and domestic storage tanks

• If necessary, holding tanks with control valve to distribute  water equitably.
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Water Supply Location

Water sources should be above houses and above latrines.

The flow of water to the standpipes will be equitable provided:

• The dam inlet is significantly higher than the standpipes, and

• The pipe from the dam (rising main) is large enough; and 

• The standpipes are at similar levels and turned off when not in use.

.

Latrines and houses  

below water source

Latrines and/or 

houses above 

water source
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Water Supply Arrangements

If one or more of the standpipes are located below the others, they could drain the system. To avoid this 

problem, consider installing a holding tank with throttling outlet valves set to limit the flows to all 

standpipes. These valves must be managed by a person with the authority to control the flow to each 

standpipe.

Lower standpipes could drain 

all water from the system.

Holding tank with throttling 

outlet valves set to limit the 

flows to all standpipes.
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Dams

Dams are walls constructed in a creek bed to collect creek 

water. 
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Dams
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Dams – Keyed into Abutting Rock Outcrops

Water pressure behind and under dams will push them over 

unless they are firmly wedged between rock outcrops                          

(or  a rock-bolted to rock shelf below.)
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Dams – Reinforced Concrete Walls

To resist water pressure, all dams should be steel 

reinforced concrete, with horizontal and vertical 

reinforcement designed  by an engineer. 
Vertical reinforcement 

for future extension
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Dams – Water Intake and Flushing Arrangement

Suspended solids will eventually drop to the bottom of the dam, 

which should be flushed regularly through a flushing pipe and 

valve. Relatively clear water should be drawn from near the top 

of the dam, through a large leaf strainer, pipe and valve.
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Spring Box

Acknowledgements: D Kaunitz, C Bennett

Spring boxes are concrete boxes constructed in a creek bed to 

collect water, allowing the suspended solids to drop to the 

bottom and relatively clear water to be drawn from the top.
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Spring Box Concrete 

For  1 cubic metre (1 m3) 

of 20 MPa concrete

Notes:

Height may be varied to suit the site conditions, including the 

fall in the creek bed and resulting heights of inlet and outlet. 

This design and the  quantities tabulated are for a maximum 

height of 1.2 metres (overall external dimensions). 

Concrete shall be poured in each wall such that the 

differential height of concrete is no more than 300 mm.

1

20 MPa  Concrete  (by volume) 1 : 2 : 4
Spring Box

Volume of concrete m3 1.00

Wastage included % 11%

GP or GB cement 40 kg bags 8

Clean sharp sand m3 0.5

20 mm rock aggregate m3 1.0

Steel reinforcement
N10 S

Bend on site

96 @ 1100

64 @ 600

Timber formwork
mm x mm

No @ m

100 X 50  HW

44 @ 1.5 (re-use)

Plywood formwork
No @ m x m 

6  plywood

5 @ 1.2 x 1.2 (re-use)
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Spring Box Plan and Formwork

Acknowledgements: D Kaunitz, C Bennett, I Warren

EXTERIOR FORMWORK DETAILSFORMWORK  - WALL PLAN

Notes:

Height may be varied to suit the site conditions, including the fall in the creek bed 

and resulting heights of inlet and outlet. This design and the  quantities tabulated 

are for a maximum height of 1.2 metres (overall external dimensions). 

Concrete shall be poured in each wall such that the differential height of concrete 

is no more than 300 mm.

Detail “B” is the same as Detail “A” except use one bearer per wall.

FORMWORK  - WALL ELEVATION

DETAIL A
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Spring Box Reinforcement

Acknowledgements: D Kaunitz, C Bennett, I Warren

BAR LAPPING PLAN – OPTION 2 

BAR LAPPING PLAN – OPTION 1

SECTION A

BASE REINFORCEMENT PLAN

LID REINFORCEMENT

HANDLE DETAIL

SECTION “A”
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Pipes and Fittings
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Pipes and Fittings – Importance of Protecting Pipes

Flash floods may damage pipes.

• Bury pipes deeply; 

OR

• Suspend pipes from stainless steel wires pulled tightly between  

strong trees, tied back into soil anchors. For crossings under 10 

metres long, use two length of galvanised pipe to protect the 

polythene water pipe.
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Standpipes

Standpipes provide water for communal use, usually close to the 

houses that they service. The main components are:

1. Reinforced concrete slab, either dished (with a drain hole 

and drainage pipe) or flat with a slight slope draining away 

from assessable areas.

2.  Concrete filled DN80 PVC pipe, containing the riser. 

3. DN20 or DN15 plumbing, consisting two taps, one 

controlling an overhead shower and the other delivering 

water at waist height for filling buckets and washing.

Solomon Islands Rural Water Supply and Sanitation (Clause 5.3.4) 

recommends the use of DN20 (¾”) plumbing for village standpipes.

In some circumstances DN15 (1/2”) plumbing may be appropriate. 

• If there is low availability of water, or if there is a difference in 

standpipe heights, DN15 plumbing will throttle the flow to the 

lowest pipes, ensuring a more even flow to all standpipes.  

• On site in villages, it is easier to cut or clear the thread of 

screwed DN 15 galvanized steel pipe than for larger sizes.

DN15 (1/2”)
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Standpipe Plumbing

Section AA

DN15 Standpipe

DN80 PVC Pipe “Iplex”

DN80 PVC Elbow “Iplex”

DN15 galv elbow

DN15 galv M-M nipple

DC25>DN15 galv F-F reducer

DN15 galv socket F-F

PE 25 mm x 25 mm BSP M 

connector “Plasson”

DN15 galv tee M-M-M

Brass Stop Cock (tap) 15mm M-M

Brass Bib Tap 15mm M

DN15 galv pipe for standpipes

DN15 plastic shower pipes

DN20 Standpipe

DN80 PVC Pipe “Iplex”

DN80 PVC Elbow “Iplex”

DN20 galv elbow

DN20 galv M-M nipple

DC25>DN20 galv F-F reducer

DN20 galv socket F-F

PE 25 mm x 25 mm BSP M 

connector “Plasson”

DN20 galv tee M-M-M

Brass Stop Cock (tap) 20mm M-M

Brass Bib Tap 20mm M

DN20 galv pipe for standpipes

DN20 plastic shower pipes
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Standpipe Concrete Pads

After the standpipe plumbing is installed, a reinforced concrete pad 

shall be constructed to provide a non-slip surface where people can 

stand to wash or obtain water. 

Dished Slab 

Option 1 – Dished Slab 

If the surrounding ground is relatively 

flat with poor drainage, the concrete 

pad should be dished with a drain hole 

and drainage pipe sloping uniformly 

downwards to remove the waste water 

a convenient distance . This is more 

difficult to construct and may become 

slippery if the drain is not kept clear.

Option 2 – Low Maintenance Slab 

If the surrounding ground is sloping 

and well drained, the concrete pad may 

be constructed flat, with a very slight 

slope to one corner. This is easier to 

construct and easier to maintain.

7
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Low Maintenance Slab

For the “Dished Slab”, the top surface of 

slab should be rebated to channel water 

towards a drain at the low point.

For the “Low Maintenance Slab”, the top 

surface is flat, except that there is a 10 

mm fall to corner 4. 

2

1

3

4

Fall

F
a
ll



Copyright: Quasar Management Services Pty Ltd

Standpipe Concrete Pads

For  1 cubic metre (1 m3) of 20 MPa concrete

1 4

20 MPa  Concrete  (by volume) 1 : 2 : 4 Stand Pipe Base
Stand Pipe 

Bases

Volume of concrete m3 0.26 1.00

Wastage included % 10%

GP or GB cement 40 kg bags 2 8

Clean sharp sand m3 0.1 0.5

20 mm rock aggregate m3 0.3 1.0

SL 62 steel mesh
No-mesh

m x m

1 - SL62

1.15 x 1.15

4 - SL62

1.15 x 1.15

Timber formwork m
100 X 50  HW

x 4.8 (re-use)

100 X 50  HW

x 4.8 (re-use)
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Low Maintenance Slab

For the “Low Maintenance Slab”, the top 

surface is flat, except that there is a 10 

mm fall to corner 4. This is achieved by 

keeping corners 1, 2 and 3 at the same 

level, and dropping corner 4 by 10 mm. 

The wet concrete is screeded from the 

diagonal 2-4 towards corners 1 and 3. 

The water will drain slowly towards 

corner 4 and a soak-away can be 

positioned extending from corner 4.
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Privacy Screens
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Privacy screens are an option for 

village standpipes. They may be 

retrofitted after the slab and 

standpipe are constructed. They 

consist of four prefabricated side 

frames (the front one with a door 

fitted). They are erected, and fixed 

together and normally would not 

have a roof. An optional roof may 

be fitted by fixing the two (blue)  

purlins, and fixing roof sheeting. 

The wall cladding is not shown or 

specified in this drawing, and may 

be selected from suitable local 

materials. The whole structure 

must be securely anchored.

All timber shall be 70 x 45 F7 (or equivalent), 

securely nailed or screwed, with two coats of 

paint to ensure against deterioration.

Four anchors to 200 x 200 x 200 

concrete pads, not shown for clarity
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Roof Gutters, Rainwater Downpipes and Tanks
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Roof Gutters, Rainwater Downpipes and 3,000 litre Tanks

These materials are required to connect one cottage to one 3,000 litre storage tank.  

It is important that all fittings are compatible and should all be sourced from one supplier only. Do not to mix 

and match products/fittings from more than one source. 

Materials for One Gutter, Downpipe, 3000 litre Tank

5 metres PVC “Marley” Rainwater Guttering

1 x PVC “Marley” Guttering Connector/Junction

8 x PVC “Marley” Rainwater Guttering Support Brackets

2 x PVC “Marley” Guttering Ends (1 left-hand, 1 right-hand)

1 x PVC “Marley” Guttering 80mm Spout Junction

4 metres 80mm PVC “Marley” Pipe

2 x 80mm 45º PVC “Marley” Bends

2 x Metal 80mm downpipe support Brackets

1 x DN15 Brass Bib Cock (male)

1 x DN20(male) x DN15(female) Galv Reducing Socket

1 x 250ml PVC Cement Glue (sufficient for 6 cottages)

1 kg Flathead Galv 50mm Clout Nails (this is sufficient for 6 

cottages)

1 x 30m heavy duty Teflon Tape (for sealing threads on taps 

& socket reducers) (this is sufficient for 12 cottages)

PVC roof gutter,  

brackets, joiners 

and 2 stop ends

DN 80  PVC RWDP

1-DN80 x 45o F-F elbow

Tank 5

Rain Water

Tank 5

Rain Water

1-DN40>DN32 reducer

1-DN32 gate valves

1- DN32 PN9 PE redline pipe

Valve normally closed

1-DN40>DN32 reducer

1-DN32 gate valves

1- DN32 PN9 PE  redline pipe

Valve normally closed
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Concrete Tank Stand for 

One 3,000 litre Tank 

Notes

GP or GB portland cement in 40 kg bags (OR  20 kg bags)

Sand should be clean sharp sand, NOT brickies sand or plasters sand.

Aggregate should be clean 20 mm river gravel, crushed aggregate or similar. 

300 mm diameter x 290 mm deep bucket holds approximately 20 litres. Less 

water should be used if sand or aggregate are damp.
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For  1 cubic metre (1 m3) 

of 20 MPa concrete

1 2

20 MPa  Concrete  (by volume) 1 : 2 : 4 Single Tank Pad
Single Tank 

Pads

Volume of concrete m3 0.58 1.00

Wastage included % 10%

GP or GB cement 40 kg bags 5 8

Clean sharp sand m3 0.3 0.5

20 mm rock aggregate m3 0.6 1.0

SL 62 steel mesh
No-mesh

m x m

1 - SL62

1.95 x 1.95

2 - SL62

1.95 x 1.95

Timber formwork m
100 X 50  HW

x 8.0 (re-use)

100 X 50  HW

x 8.0 (re-use)
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Concrete Tank Stand for 

One 3,000 litre Tank 

Notes

GP or GB portland cement in 40 kg bags (OR  20 kg bags)

Sand should be clean sharp sand, NOT brickies sand or plasters sand.

Aggregate should be clean 20 mm river gravel, crushed aggregate or similar. 

300 mm diameter x 290 mm deep bucket holds approximately 20 litres. Less 

water should be used if sand or aggregate are damp.

For  1 cubic metre (1 m3) 

of 20 MPa concrete
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Compact soil below  slab 

slope away from slab 

50 mm over 500 mm all sides

3800 x 2000 x 75 thick 

concrete slab, reinforced 

with SL62 mesh 

200 x 200 concrete beams 

around edge and across 

centre of pad.  N10 bars 

top and bottom

Finished level of slab 

at specified level.  

Tolerance +,- 50 mm
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Two 3000 litre tanks

1800 diameter

Standpipes to be 

located remote from 

the tanks and slab.
500

1 1

20 MPa  Concrete  (by volume) 1 : 2 : 4
Double Tank 

Pad

Double Tank 

Pads

Volume of concrete m3 1.08 1.00

Wastage included % 10%

GP or GB cement 40 kg bags 9 8

Clean sharp sand m3 0.5 0.5

20 mm rock aggregate m3 1.1 1.0

SL 62 steel mesh
No-mesh

m x m

1 - SL62

3.75 x 1.95

1 - SL62

3.75 x 1.95

Timber formwork m
100 X 50  HW

x 11.6 (re-use)

100 X 50  HW

x 11.6 (re-use)
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Typical Tank and Pipe Arrangement for Dual Supply      

This is a typical arrangement where a local  

potable roof supply (blue) is used to supply a 

potable water standpipe (blue) and to augment 

a normally non-potable supply  (green) from a 

remote dam and associated standpipes (green).

Normal Operation

Access rain water from valve H.

Access dam water from Valves I, J, K & L.

When the Dam Water Tank is full, the float 

valve will close and water will flow to other  

tanks higher in the system.

When the Rain Water Tank is full, water will 

flow to the Dam Water Tank.

Maintenance

If  rainwater is not available, the Rain Water 

Tank can be used as extra storage of dam water, 

by closing Valve H and opening Valve D.

To isolate the rain water tank (for 

maintenance), close Valves B and C and open 

Valve D.

To isolate the dam water tank (for 

maintenance), close Valves B and E and open 

Valve D.

DN40 pipe    DN40 Tee

              40-12 reducer

Rain Water Tank Dam Water Tank

Roof gutter

DN 15 

valve  C 

normally 

open

DN15 

float 

valve

DN15manifold, tees, elbows and 

valves F and G normally open to feed 

two remote standpipes and showers

Overflow

DN15 valve A 

(normally open) 

Overflow

DN15 valve B  normally open, 

DN 15 mm non-return valve, and 

connecting pipes

DN15 

valve D 

normally 

closed

DN15 tees, elbows and 

valve H for one adjacent 

potable water standpipe

DN15 tees, elbows, pipes 

and valves I and J for one 

remote standpipe and shower

DN 100  PVC RWDP 

and connecting pipes

DN40 PE80 water 

supply from dam

Diameter 

Nominal

Nominal 

Pipe Size

DN NPS

mm inches

15 1/2

20 3/4

25 1

32 1 1/4

40 1 1/2

50 2

65 2 1/2

80 3

100 4

DN15 tees, elbows, pipes  

and valves K and L for one 

remote standpipe and shower

Reducers

DN40 pipes

Reducers

DN15 

valve  E

normally 

open
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Assignment

Please complete your name, email address and postal address; and answer the following questions using the 

notes in this workbook. Submit this page to the tutor, or email this page to rod@electronicblueprint.com.au.  

The tutor will assess it and reply with comments and will completer the Training Certificate.  

Name: _______________________________________  Email: __________________________________

Postal Address: _________________________________________________________________________

1. Is a tank necessary ? ___________If so, show plumbing  ___________________

2. What is the correct mix for normal concrete  (20 MPa [megapascals]) ? 

______ 40 kg bags portland cement ______m3 sand ________m3 gravel ______litres water

3. List the materials required for a standpipe______________________________________
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Training Certificate

I hereby certify that

____________________

has completed a course of

Rural Water Supply Training – Introductory Level 

conducted by Partner Housing Australasia.

Signed:                                                                                       Date:
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Solomon Islands Rural Water 

Supply, Sanitation and Hygiene 
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Solomon Islands Rural Water 

Supply, Sanitation and Hygiene
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Water Quality
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Access 
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Water Quality 
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Guidance Notes 
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Climate Change 
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Water Demand 
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Piped Water Supply - Intake 
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Pipes 
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Tanks 
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Standpipes
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Water Treatment

This section of the training package is to provide an very brief insight into water treatment for large 

population centres and cities. It is for background information only, and is not intended as a substitute for 

formal training in water treatment and distribution, or detailed design of systems and components. 
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water treatment process flow diagram - Bing images

Water Treatment for Large PopulationsWater Treatment

This section of the training package is to provide an very brief insight into sewage and waste water treatment 

for large population centres and cities. It is for background information only, and is not intended as a 

substitute for formal training in waste water treatment and sewage systems, or detailed design of systems and 

components. 

https://www.bing.com/images/search?view=detailV2&ccid=tYIm%2FFa%2B&id=1E27381A4EBD8D6C9CC81D1259E02B8E8C89A1FD&thid=OIP.tYIm_Fa-xDoLlyiaLEXfdQHaEv&mediaurl=https%3A%2F%2Fwww.amwater.com%2Fresources%2Fimages%2Fwater-treatment-process.jpg&exph=1154&expw=1801&q=water+treatment+process+flow+diagram&simid=607998238188660665&form=IRPRST&ck=DDB28C2430096AFF925042119A9C162E&selectedindex=4&ajaxhist=0&ajaxserp=0&vt=0&sim=11
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water treatment process flow diagram - Bing images

Package Water Treatment

 

https://www.bing.com/images/search?view=detailV2&ccid=tYIm%2FFa%2B&id=1E27381A4EBD8D6C9CC81D1259E02B8E8C89A1FD&thid=OIP.tYIm_Fa-xDoLlyiaLEXfdQHaEv&mediaurl=https%3A%2F%2Fwww.amwater.com%2Fresources%2Fimages%2Fwater-treatment-process.jpg&exph=1154&expw=1801&q=water+treatment+process+flow+diagram&simid=607998238188660665&form=IRPRST&ck=DDB28C2430096AFF925042119A9C162E&selectedindex=4&ajaxhist=0&ajaxserp=0&vt=0&sim=11
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Disclaimer & Copyright

Disclaimer

This training package covers broad  engineering principles and building practices, with particular 

emphasis on village infrastructure in the Asia-Pacific region. These broad principles and practices 

must be translated into specific requirements for particular projects by professional architects, 

engineers or builders with the requisite qualifications and experience. Associated sample 

specifications and drawings are available in electronic format, with the express intention that 

architects, engineers and builders will edit them to suit the particular requirements of specific projects. 

The design, construction and costing of structures must be carried out by qualified and experienced 

architects, engineers and builders, who must make themselves aware of any changes to the applicable 

standards, building regulations and other relevant regulations. The authors, publishers and distributors 

of these documents, specifications and associated drawings do not accept any responsibility for 

incorrect, inappropriate or incomplete use of this information. 

Copyright

© Quasar Management Services Pty Ltd All rights are reserved. Permission is given for individuals

to use this material in the preparation of designs, specification and contracts for individual projects.

Permission is also given for not-for-profit Nongovernmental Organizations to use this material in the

preparation of Building Skills Training Programs and for the design, specification and construction of

affordable housing and associated infrastructure in the Asia-Pacific region. Use of this material for

any other commercial purposes prohibited without the written permission of the copyright owner.
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