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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.



Community Water Demand

5 litres/head/day — Minimum for rainwater harvesting projects when other water
sources are available. WHO standard for minimum drinking quantity

10 litres/head/day — Absolute minimum for any water supply system. If rainwater
is the only viable source, rainwater storage must be incorporated.

50 litres/head/day — WHO minimum for rural communities. Permissible when
100 litres/head/day cannot be supplied. with extra community expectation setting

100 litres/head/day — Standard for rural communities

Solomon Islands Environmental Health Division Ministry of Health and

Medical Services (2019). “THE SOLOMON ISLANDS RURAL WATER SUPPLY, Cotegory— Couamihy -Descrgton ——
51/p/d Minimum for rainwater harvesting projects when other water sources are
SANITATION & HYGIENE DESIGN AND CONSTRUCTION STANDARDS” available. Due to the very high (relative) costs for RWC projects, minimum
water demand is set at 5 I/p/d in line with WHO standard for minimum
drinking quantity
201/p/d Absolute minimum for any water supply system. If rainwater is the only viable
Community source, this minimum amount must be met with rainwater storage. If a
source cannot provide this minimum, it should be supplemented with
rainwater storage
501/p/d WHO minimum for rural communities. Can still be used f 1001/p/d cannot be
supplied by the source but will require extra community expectation setting
1001/p/d The standard for rural communities
501/bed/day | When rainwater is the only water source available;
100 I/bed/day | For combined rainwater and other water sources (where the other source is
Inpatients not able to provide 200 |/bed/day)
200 I/bed/day | For large enough piped water supplies
Outpatients 5 |/outpatient
Special:
Maternity 100I/interventi
on Dentist, [aboratory etc.
Other 2501/d
Special needs | 501/p/d This is for PLWD with uncontrollable bowel movements (cerebral palsy) for
whom medication is not effective. 501/p/d regardless of the water source




Design Population

The design population of a village (Py) 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 Py = P, (1 + %)
. r N
“Compounding” increase  Population greater than 2,000 Py = Po (1 + E)

P = design population
Po = initial population
r = percentage projected growth rate
N = design life (years)

o One tapstand for maximum of 5 households, unless in conflict with:

* Access to water no more than 30 minutes round-trip including queuing (this may mean that 3
households located relatively far away would get their own tapstand);

e One well (with or without hand pump) for maximum of 20 households, unless in conflict with
point above (30 minutes’ total collection time);



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?g=plumbing+symbols+australia&id=2A908889A796F73881A8CE96A85D81C5DF491B75& FORM=IQFRBA

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

><
»k. Float valve, set to close when the water level reaches a set level.
I\I Check valve (non-return valve)

r Elbow

L Tee

]

Tank


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

Tools




Water Supply Arrangements

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

« Adam or a spring box, to collect the water :W

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 o

Standpipes to deliver the water JE

Roof gutters and domestic storage tanks

If necessary, holding tanks with control valve to distribute water equitably. aﬂk

8




Copyright: Quasar Management Services Pty Ltd

Water Supply Location

Water sources should be above houses and above latrines.

Latrines and/or
houses above
water source

Latrines and houses
below water source

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.

O\




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.

l’
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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 arock-bolted to rock shelf below.)
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Dams — Reinforced Concrete Walls

To resist water pressure, all dams should be steel I 'm.unu,;g,,_

reinforced concrete, with horizontal and vertical ' = ~---’-f~—\~-»
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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Acknowledgements: D Kaunitz, C Bennett

Spring Box

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.




Spring Box Concrete
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1
20 MPa Concrete (by volume) 1:2:4 Spring Box
\Volume of concrete m? 1.00
Wastage included % 11%
GP or GB cement 40 kg bags 8
Clean sharp sand m? 0.5
20 mm rock aggregate m? 1.0
: N10 S 96 @ 1100
Steel reinforcement Bend on site 64 @ 600
. mm X mm 100 X 50 HW
Timber formwork No @ m 44 @ 1.5 (re-use)
Plywood formwork NO @ m x m 6 plywood

5@ 1.2 x1.2 (re-use)

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 Diiieter4:6m

For 1 cubic metre (
of 20 MPa concrete

Ao

Cement 8- 40kgbags

differential height of concrete is no more than 300 mm. |
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Spring Box Plan and Formwork

. ~ SINGLE 90x45 HW
/—DETAL "B / BEARER TOP

[ H ]
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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

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




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 (34”) 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.

« Onsite in villages, it is easier to cut or clear the thread of
screwed DN 15 galvanized steel pipe than for larger sizes.




Standpipe Plumbing

_?_ 500mm
g
grv
DN20 Galv <

DN20 Bib Cock

TJ._

’—-—4

&
w

1000mm
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DN20 Standpipe

DNS80 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

DN15 Standpipe

DNS80 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

N20

Stop Cock

D
1200mm

——
#)——

900mm

—/ v

Section AA

DN20 Bib Cock Tap

DWV 80x900mm PVC Pipe
filled with concrete

after inside pipe installed —

Reinforced Concrete
sloped towards drain

DWV 50x88° PVC Bend

A | DN20 Stop Cock

100x50 Formwork
Timber

F62 Reinforcement (6mm)

DN 32 MDEE Pipe

DWV 80x88° PVC Bend filled
with concrete after
inside pipe installed



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.

Compacted soil to slope
away from slab 50 mm over
500 mm on all sides

500

Finished level of slab
v as located on site

|75 concrete slab

Dished Slab
Option 1 — Dished Slab

reinforced with SL62 mesh
with 200 x 200 edge thickening

B 1200
200 ) 800 200 For the “Dished Slab”, the top surface of
o 1 [¢ ¢ slab should be rebated to channel water
o . .
N towards a drain at the low point.
2 3
N oo - For the “Low Maintenance Slab”, the top
| \.\ ) surface is flat, except that there is a 10
LN ' mm fall to corner 4.
o .
8 o 1 N 1
I [oe] 1 .. 1
— 1 \. 1
1
¥ LoV X
_Yy K

0 B

o
¢ Low Maintenance 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.



Standpipe Concrete Pads

Compacted soil to slope
away from slab 50 mm over
500 mm on all sides

500

X 4.8 (re-use)

1 4
20 MPa Concrete (by volume) 1:2: 4 | Stand Pipe Base StaéfseP;pe
\Volume of concrete m® 0.26 1.00
Wastage included % 10%
GP or GB cement 40 kg bags 2 8
Clean sharp sand m?® 0.1 0.5
20 mm rock aggregate m?® 0.3 1.0

No-mesh 1-SL62 4 - SL62
SL. 62 steel mesh mxm 115x115 | 1.15x1.15
. 100 X 50 HW [100 X 50 HW

Timber formwork m

X 4.8 (re-use)

Finished level of slab
v as located on site

|75 concrete slab

j 1200
. 200 | | 800 200
3
N

2[c 3
N
N I
N :
o 1 \‘. 1
3| & RN
— 1 \. 1
1 A |
4 L N
\.
Y

_Tl 4

¢ Low Maintenance Slab

1200 x 1200 x 75 thick concrete slab,
reinforced with SL62 mesh
with 200 x 200 edge thickening

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.

Water 11-20 litre buckets

Height1.0m
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Privacy Screens

|

1200

|l

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

< 1200 > securely nailed or screwed, with two coats of
10 clee_!r 4@45 +820 0 clear paint to ensure against deterioration.
2@ Q|45 Four anchors to 200 x 200 x 200

A

|

concrete pads, not shown for clarity

j

820 x 2040
external door,
three hinges
and latch on

o
o o
0 o e H .
N < inside, swing
N
outwards
Y Y
R EENRATR MROTRE Y T s G RNTAGER Y s D RRNTATD N
R e B e A S B e e S R e S e AR SR N e
Left Side Front Right Side Back
< 1200 > < 1200 > Privacy screens are an option for
@ 10 cleay| 1180 _[10 clear ] 10 clear| 1180 10 clear wllagt_—:‘ standpipes. They may be
2 —|< > 2 —|< > retrofitted after the slab and
Sy Sy standpipe are constructed. They
L e —— consist of four prefabricated side

frames (the front one with a door
fitted). They are erected, and fixed
toggther and normally would not
haye a roof. An optional roof may
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.

1200
e 4@45 +820

Fﬁ

Plan Section

Plan

10 cleay]
2




Copyright: Quasar Management Services Pty Ltd

Roof Gutters, Rainwater Downpipes and Tanks




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)

PVC roof gutter, 1 x PVC “Marley” Guttering 80mm Spout Junction
brackets, joiners )
and 2 stop ends 4 metres 80mm PVC “Marley” Pipe

2 x 80mm 45° 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

DN 80 PVC RWDP
1-DN8O x 45° F-F elbow

1-DN40>DN32 reducer cottages)
1-DN32 gate valves .
L DN32 DNO PE redline pipe 1 x 30m heavy duty Teflon Tape (for sealing threads on taps

Valve normally closed & socket reducers) (this is sufficient for 12 cottages)



Concrete Tank Stand for
One 3,000 litre Tank

3000 litre tank
1800 diameter
Standpipes to be
located remote from 500
the tanks and slab.

1 2
20 MPa Concrete (by volume) 1:2: 4 | Single Tank Pad Sm%':d-ls-ank
\olume of concrete m* 0.58 1.00
Wastage included % 10%
GP or GB cement 40 kg bags 5 8
Clean sharp sand m?® 0.3 0.5
20 mm rock aggregate m?® 0.6 1.0
No-mesh 1-SL62 2-SL62

SL.62 steel mesh mxm 195x1.95 | 1.95x1.95
Timber formwork m 100 X 50 HW [100 X 50 HW

x 8.0 (re-use) | x 8.0 (re-use)

Finished level of slab at specified
level. Tolerance +,- 50 mm

% Compact soil below slab

slope away from slab

200 x 200 concrete beams
around edge of pad. N10

2000 x 2000 x 75 thick concrete
slab, reinforced with SL62 mesh

50 mm over 500 mm all sides @

B 2000

290, 1600 20

T bars top and bottom
K

A

el o
Ql oS
a &
=)
v

Cement 8-40kg bags

Diameter1.6m

olume0.5m* 3)..;
S T e

Water 11-20 litre buckets

Height1.0m

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




Concrete Tank Stand for
One 3,000 litre Tank

Two 3000 litre tanks
1800 diameter
Standpipes to be
located remote from
the tanks and slab.

/

7,

3800 x 2000 x 75 thick
concrete slab, reinforced

with SL62 mesh

Compact soil below slab
slope away from slab
50 mm over 500 mm all sides

1600

AN

1600

‘C Y

AR

1 1
A Double Tank Double Tank
20 MPa Concrete (by volume) 1:2:4 Pad Pads
\Volume of concrete m® 1.08 1.00
Wastage included % 10%
GP or GB cement 40 kg bags 9 8
Clean sharp sand m?® 0.5 0.5
20 mm rock aggregate m?® 1.1 1.0
No-mesh 1-SL62 1-SL62
SL. 62 steel mesh mxm 375x195 | 3.75x1.95
Timber formwork m 100 X 50 HW [100 X 50 HW
X 11.6 (re-use) | x 11.6 (re-use)
o 50C _ _ ;
%l Finished level of slab For 1 cubic metre (1 m’)
. 2} at specified level. v of 20 MPa concrete
Y Tolerance +,- 50 mm
=A 8 :
8 Cement 8—40kg bags

200 x 200 concrete beams
around edge and across

Diameter 1.6 m

centre of pad. N10 bars
top and bottom
=A
S
A
[
> E
o i, =
ol 8 L =
@l o S A o
— ~ e 2, f
4 'r CoarseAggregate .

..tl 3
P Volume 1.0m

‘?iﬁ' '.“)1 ‘e

Water 11-20 litre buckets



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). o

Roof gutter

DN 100 PVC RWDP
and connecting pipes

DN15 valve B normally open,

DN40 PES8O water
supply from dam

DN40 pipe DN40 Te

40-12 reducer

DN15 valve A
(normally open)
DN15
float

DN 15 mm non-return valve, and valve

verflow
—~ L ~ T\ connecting pipes
) =\ ™ )

Normal Operation DN 15 DN15
A i tor f | H valve C valve D

ccess rain water from valve H. e s T normally  normally
Access dam water from Valves I, J, K & L. opsl closed
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.

DN15 tees, elbows and
valve H for one adjacent
potable water standpipe

DN15 tees, elbows, pipes
and valves | and J for one
remote standpipe and shower

Reducers

Overflow

DN15manifold, tees, elbows and
valves F and G normally open to feed
two remote standpipes and showers

DN
mm
15
20
25
32
40
50
65
80

Diameter
Nominal

100

Nominal
Pipe Size
NPS
inches
1/2
3/4
1
11/4
11/2
2
21/2
3
4

DN15 tees, elbows, pipes
and valves K and L for one
remote standpipe and shower



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. s atank necessary ? If so, show plumbing

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

] _—
S canexT 58w .
g y b e
& s k i -
T T TR Ve A Y
nG _ P o RO oy
(ELHT - " TR R e o W

3. List the materials required for a standpipe

40 kg bags portland cement m?3 sand m?3 gravel litres water

y.
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has completed a course of
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Signed: Date:

Partner Housing Australasia (Building) Incorporated

bt PH /A ABN88722057 429 CFN: 15429
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Pro-bono professional services and funding for South Pacific
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' 272 Blackwall Road, Woy Woy NSW 2256, Australia
@ ACFID Phone: +61 4 0721 8926
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Water Quality

5.1.1  Water Quantity

To ensure that sufficient water is available to all users,
the following basic water quantities are to be

supplied:

Table 3: Water demand design standards

Category Quantity Description

Community Si/p/d Minirmum for raimwater
harvesting projects when other
water sources are available
Due to the very high (relative)
osts for RBWOC  projects,
minimum water demand is set
at 5 |fp/d in line with WHO
standard for minimum drinking
quantity

20 |/p/d Absolute minimum for any water
supphly system. If rainwater is the
only viable source, this minmum
amount must be  met  with
raimsater storage. If a source
cannot provide this minimom, it
should be supplemented with
rainwater storage

50 I/p/d WHO minimum for rural
communities. Cam still be used §
100|/p/d cannot be supplied by
the source but will require
extra community expectation
setting

100 Ifp/d The standard for  rural
Cormmumnities




Access

2l

To ensu
applies:

2 Access
re easy access to water points, the following

Service a preferred maximum of 5 households
per public tap stand;

Water points are at suitable height for the
users to encourage them to use water as often
as required.

Be at a preferred maximum distance of 100m of
the users, but no more than 200m;

Water points are at a suitable height for the users
to encourage them to use water as often as
required.



Water Quality

5.1.3  water quality

There are no specific Solomon Islands water quality
standards available, instead WHO guidelines are
used.

Two laboratories are available for water testing, at
the National Public Health Lab and at the Solomon
Water. The limited number of testing facilities and
limited resources in general makes it impossible to

test every water source used or considered for use.

A number of portable biclogical testing kits are
in 5l

considered acceptable.

where these are used this is
the test kits
should only be used by staff trained in both sample
use of the kits. For Further
information, contact the national public health

available

However,

collection and

laboratory.

Water quality is therefore primarily dealt with in
response to issues [specifically checking both local
knowledge for reports of illness and medical

professionals dealing with people from the

location). This is especially important when
looking for potential chronic disease causing
elements such as heavy metals these

investigations should direct any specialist testing
required.

A basic sanitary survey of the (potential) water
source and the use of H25* testing are highly
recommended at the initial development stage of a
project. They are required when responding to
quality
indicate serious problems, full water quality testing

suspected water issues and if results

must be done in one of the available laboratories.

Water quality cannot be guaranteed in rural

settings in the current conditions.



Guidance Notes

5.2 Guidance notes

Definitian
Water supply is defined here as any facility that
provides a source of water. The wvarious types of

water supply in rural the Solomon Islands are®:

»  Direct Gravity Fed (DGF): a facility where an
uphill source is dammed or tapped into
and the water is transported using gravity to
the users;

» Indirect Gravity Fed (IGF): a facility where a
pump is used to pump water to an overhead
storage tank from which the water gravity
feeds to the users;

» Hand pumps (HPJ): a facility where water is
manually pumped up from a borehole, a hand-
dug well, an underground storage tank or
other. RWASH recommends a version of the
Blair hand pump called the Solomon Hand
pump (5ol Mark), the India mark Il or Rope and
washer pump;

Accurate data on coverage with water systems are not
available however it has been estimated at 70%. This
figure does not distinguish the state of operation of the
of the
population have functioning built water systems with

systems however; only an estimated 30%

the remainder of the 70% reporting water supplies that

are not functional.

Most water supplies are gravity fed systems. These
systems use public tap stands - household connections
are seldom found. DGF systems can provide a large
guantity of water, are easy to construct, operate and
maintain, and are cheap relative to the service provided
(in terms of water guantity/user/day). Land ownership

issues can play a role however.

»  Hand-dug wells: a facility where the groundwater is
reached by digging a well. Water in most cases in
the Solomon lslands is extracted using a bucket.
Wells are often lined with drums, rocks, timber or

concrete;

»  Rainwater harvesting (RWC):

a facility where

rainwater is collected and stored in a tank. In the
Solomon Islands, only roofs are used as catchment

arsas.

Rainwater harvesting is the second most common
type of water supply. RWC systems are easy

to construct and maintain but are relatively
expensive, as water quantity per person per

day is limited.

Hand pumps the least common type of system.
Sparz parts are difficult to get and systems break
down fairly quickly. As wells are usually located
within the village, the potential for polluting the
than with

other systems. Hand pump systems can provide a

water source is generally higher

good level of service howewver.

IGF systems are not very commaon in the Solomon

Islands, as the funds and skills required for

operation and maintenance (O&M) are often
beyond the capacity of a community. High initial
investment costs are a further barrier. Pumped
water supplies are recommended only for public
institutions (schools, hospitals etc.), which usually
have personnel and funds awvailable for
maintenance.
Significant interest has been shown in recent years
on solar pumped systems which are stated to be
low or zero maintenance. These require specific
design to ensure that the yield and head mest the
nesds for the system, it is important that the
project leaves behind the capacity to carry out or
procure problem solving and repairs. Where zero
maintenance (disposable pumps) systems are
sglected the project will need to address how

replacement costs will be raised.

The selection of the type of system depends on
factors,

suitability of existing water sources, land ownership

nNUMeraus including user preference,

issues, geology, and topography.



Climate Change

Climate change

Effects of climate change will be particularly noticed
in changes in the water cycle. Increasingly
unpredictable rainfall will lead to less predictable

water flows and recharge, and maore droughts and
floods.

As with sanitation, the potential resilience of water
supply technologies can be classified as high,
medium or low. Highly resilient technologies should
function uwnder most expected climate change
conditions, medium resilient under a significant

number of climate conditions, and low under a
restricted number of conditions.

The most common type used in the Solomon Islands,
piped water supplies, are inherently highly vulnerable to
climate change effects due to its size and complexity.
Piped supplies are exposed to multiple threats, starting at
the source, through treatment systems (if applied) and
the distribution network. The network may cross many
different environments with significant hazards, and may
have numerous joints that are vulnerable to leakage.
Proper design, construction, leakage detection, and choice
of materials contribute to the reduction of the

vulnerability.

Protected springs (with the exception of artesian springs)
have low-medium resilience to climate change effects, as
they cannot be relocated and have limited adaptability in
design

Water quality may be adversely affected by increased communal rainwater harvesting may be added to foi
rainfall, or flow may be reduced in drying environments. example a piped water supply or hand-dug well project.

Boreholes are highly resilient to most climate change As the Sclomon Islands continue to prepare for
impacts but are less resilient to saline intrusion from rising climate change, the above approach should be
sea levels. Drying environment may make boreholes less  applied in those areas identified as highly prone to
viable (deepening is not always possible or economically  climate related hazards.

viable), especially where motorized pumping is used.
All projects should include in their design report

Hand-dug wells are highly vulnerable to reducing guantity consideration of vulnerability to climate change

of water and contamination following rainfall (ingress of .4 options for adaptation

water along the upper parts of the lining). Securing year-
round supply is in many cases already problematic.

Rainwater harvesting rarely provide enough water
throughout the year already and increased but less
frequent rain or reduced rainfall makes the technology
very vulnerable. Often systems are difficult to relocate
and have limited adaptability in design.

Boreholes then are the only technology with high
resilience to climate change effects. However, they are
not universally applicable in the Soloman Islands and are
relatively expensive to construct. Motarised pumping is
usually outside the management capacity of the recipient
community, leaving hand pumps as the more appropriate
solution. Hand pump programs in the Solomon Islands
hawve seen only limited success.

To mitigate the effects of climate change, it is
recommended to provide a backup water supply in
addition to the primary one. For example, another spring

may be protected for use when the primary spring fails.




Water Demand

Water demand

The water demand design standard for villagers
has been increased from 80 I/p/d to 100 |/p/fd.
This

allows for increased domestic use, as well as water
use for small-scale commercial activities (i.e.:
guesthouses), and some sanitation options.

Any organisation, private enterprise or individual
involved in water supply projects aiming to cowver a
full community, must use the minimum standards

as shown in Table 3 above.

For communities, the design standard of 100 I/p/d
must be used at all times except where a water
source cannot deliver the required guantity. In that
case, the WHO standard of 50 |fpfd may still be
applied. Where this option is followed extra
allowance will need to be made for education of the

community on the implications of this decision.

The amount of 20 I/p/d represents the minimum
quantity of water at which people experience a
minimum level of comfort with regards to water
availability {based on empirical findings around the
world). This standard should only be used when
water availability is sewverely restricted and may onhy
be selected with the approval of the chief engineer

Table 3: Water demand design standards

Category

Quantity

Description

COMIFUmity

Sifp/d

himirmum for raimwater
harvesting projects when other
water sources are available.
Due to the very high [relative)
osts for RWC  projects,
minimum water demand is set
at 5 Ifpfd in line with WHO
standard for minimum drinking

quantity

20 1/p/d

Absolute minimum for any water
supply system. If ranwater is the
only viable source, this minmum
amount must be met  with
raineater storage. If a  source
cannot provide this minimwom, it
should be supplemented with
rainwater storage

50 I/p/d

WHO  minimum  for  rural
communities. Can still be used f
1001/p/d cannot be supplisd by
the sowurce but will require
extra community expectation
setting

100 I/p/d

The standard for rural
communities




Piped Water Supply - Intake

3.3

Intake

The intake structure shall:

Hawe the intake pipe secured in reinforced
concrete, reinforced concrete blocks, stones,
masonry ar rock piles;

Be suitably covered where possible (i.e. at a
spring), either with concrete or roofing iron;
when a concrete cowver is used, suitable access

and ventilation must be provided for; -

Use galvanized iron pipes and fittings;
Be fitted with a control/gate valve;
Have screened inlet piping;

Be fitted with a washout placed at floor level,
not smaller than B0mm diameter, and of
suitable length to avoid erosion near the
intake;

Include provisions to prevent access to the intake
structure by animals (fencing of minimum 5m around
the source);

Include surface runoff diversion where possible;

Include flood prevention measures where possible;

The outlet pipe must be a minimum of 15cm above
the floor of the intake structure;

Where possible, have the inlet pipe 3 pipe diameters
below the water surface;

Hawve the crest of the dam, or the owverflow,
below the height of the natural water level to avoid
backflow;

Provide for sufficient overflow capacity to ensure
scour and damage to the structure 15 avoided

Include a sedimentation and/or filtration facility for
water sources with high sediment loads;



Pipes

532 Pipes

All pipes shall:

Be made of high density polyethylene (HDPE),
where pipes can be buried and

Be for HDPE pipes of AS/NZS 4130-1997, SDE.
17 or equivalent ISO standard or

be for GI pipes of AS 1074-1989, AS/NZS 4792
2006 or equivalent ISO standard;

The maximum diameter is 90mm to avoid
difficulties with maintenance and installation
(specialized tools required, difficult to tighten
large fittings, availability of spare parts). If need
be, the design flow can be reduced or if that is
not possible, an alternative source must be
found);

Mot be rated to less than class9 (PN2), or

90m water head (see also paragraph 3.2.5:
residual water head);

Be buried to least 300mm cover from
the top of the pipe where possible, in
trenches devoid of sharp objects, stones or
large quantities of organic material. The
trench should allow sufficient space on
either side of the pipe to ensure that pipe
is not punctured by any sharp objects in
the surrounding ground during
installation;

Be made of galvanized iron (Gl) where
pipes cannot be buried underground, are
used for tank inlets, outlets or intake box
fittings, or are placed on the side or in a
riverfcreek/ stream bed;

Not be made of polyvinyl chloride [uPWV(C),
with exceptions of uPVC pipes used for
tapstand supports, downpipes, intake
washouts and tank overflows;

Include washout valves at low points in the
pipeline, protected by a cover;

Consider the potential of air trapped inside;
Where local high points are included either
air flushing points should be included or
design should include assessment to ensure
supercritical flow rates are regularly
achieved. (note that automatic air release
valves are not recommended due to
maintenance and supply chain limitations)

High-pressure fittings must be used at all
times, of the same guality standards as the
pipes. A union shall ke used for every three
lengths of Gl pipe or less, before t- offs,
valves or other types of fittings or where
the pipeline changes direction. Universal
couplings or Gibault joints may also be
used.

Include a Gl wnion for every Gl pipe joint
where the water source contains a lot of
lime stone. Gl pipes should be designed one
size larger to allow for possible lime stone
growth inside the pipe;

Have all major branch lines fitted with an
isolation valve;

Include gate walves on tap branch lines if
excessive pressure is an issue;

Incorporate valves of AS 2638.1-2002 or
Equivalent IS0 standard.



Tanks

3.3.3  Water holding receptacles

All water holding receptacles shall:

- Be made of plastic, fiber-glass, metal (with
or without liner), reinforced masonry, or

ferro-cement; the latter being the preferred

optio nﬁ;

- Have a strong and secure cover with a
manhole to allow access or alternative

means to clean the inside;
- Be of functional and water tight design;

- Include a system to extract the water
without contaminating it;

- have appropriate connections for inlet and
outlet fittings;

- Have all cpenings vermin proof;

- use Gl fittings for the inlet and outlet;

- Have float valves for all tanks in a gravity fed

system;

Be fitted with an overflow of sufficient size, 2x
the size of the inlet, allowing excess water to
drain away from the immediate tank
surroundings (*3m); uPVC pipes may be used for
the overflow; (where prefabricated tanks mean
no overflow is possible then design must ensure
no risk of scour or standing water around the

tank).

Be placed on a reinforced concrete base slab
of sufficient thickness, on a tank stand or other
sufficient measure to prevent roots from
damaging the tank;

Incorporate the effects of seismic activity into
the design, construction, placement and/or
anchoring where applicable

Not have any fittings protruding through the
base slab;

Tanks may be constructed above or underground

according to user preference.



Standpipes

5.3.4 Tap stands & showers

Tap stands shall: Showers shall:
- Only be constructed where the water
- Be constructed at locations accessible to all availability exceeds 50/p/d, and residual

community members:

Incorporate a reinforced slab of sufficient size
Be sited in consultation with users;

Have taps high enough to prevent dogs
contaminating the faucet (normally 1m will be
adequate for this)

Include  appropriate  drainage facilities
{dependent on local soil conditions ie. sandy
soil, - simple soak pit, clay — to natural open
drain) to prevent mosquitos from breeding in
the vicinity of the tap stand; where water is
drained away from the water point, the length
of the drainage channel is at least 3m and has
a minimum slope of 5%

Be constructed using Gl pipes of sufficient
diameter (3/4" minimum) to withstand daily
use, ad include concrete or masonry support
of the stand pipe; (unless an alternative
mechanism is provided for rigidity at least
equal Gl and approval sought from the Chief
Engineer)

head exceeds 5m;

- Constructed only after consultation with the
community of pros and cons of showers;

- Be combined with the tap stand in one unit,
conforming to the Solomon Island normal
practice;

“erro-cement fanks are relafively the cheapest, duable and easy fo
wair butf require good shillz fo propedy construct. Piasfic and
bergiaes are relafively expenszive but are eazy fo inzfall. Rbergizss
inkzs can be faidy easzily repaired, plasfic fanks not really. Meis!
Inkz are expenzive, require medivm amownt of skils fo nsfal, and
re prone to rusfing



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 Populations

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.
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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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