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Technical guidelines for implementation of
water safety plan

‘Who has this guidelines been prepared for?

The guidelines have been prepared for Responsible Engineer, Pipeline Mechanic or Plumber or Assistarmt Mechanic,
Pump Opergtor, Sanitary Inspector/Water quallty Inspector, Water Superintendent and those who are working as
mechanics for technologles like: Tube well, PSE. Aaln water harvesting, Ring well stz

Purpase of the technical guidelines for water safety plan Implement:

Safe water Is Indispensable for life. For that reason, water should be safe In all steps llke collecton from source,
treatment, starage, distribution and uses. But due to environmental pollution, risk for water sources s an the verge of
intreasing. Financial cost for water treatment is also constantly increasing. It has become a challenge to property select
water source, water Ifting, storage, treatment and supply by malntaining water guallty. Facing this challenge, there Is
dearth of proper guldelines to Implement water safety plan.

Considering the above siuation to Implement safe drinking water supply, this technical guideline has been
prepared =0 that the water supply operators can identify the risk of water liiting from sourcas, storage, traatment,
supphy and the meansto owercome this, This will help them to [Ht water from the sources, preserve, purify and
supply properiy to the users.

{0n the other hand, there are also same guidelines to implement water safety plan. But these guidelines have
been prepared based an rural technologies or for the use of higher officials who sre connected with water supply
of municipality leval. 50 far, there ks no publication In lucld language for the mechanics wha operate differant
technalogy based speclally plped water supply system. Wheress technlclans wha are working =t differemt stages
of water supply Insthutions nnot Iift, preserve and supply In proper way, for which the consumers mnnot get
safe drinking water. Considering the ways to get safe drinking water; this guideline  has been prepared to support
technicians imeolved in water supply based on different technologies at rural and urban areas in Bangladesh,
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1 (One)

Water safety plans — some basics

1.1 Safe water and its source

The water which is free from microorganisms and contains acceptable level of chemicals and minerals
may be called safe water. Safe water is good for drinking and is colorless and odorless.

Drinking water can be taken from three different sources:
a3, Groundwater

b. Surface water
c. Rainwater

Picture: water cycle

Technical guidelines on WSP implementation for water supply operators




Piped water supply te::hnnlngv which mzl'ﬁr Tubewell technology which uses groundwater
use elther groundwater or surface water

i - : ’ A ¥ & = 3 — " -
Pond 5and Fliter {PSF) technologles which Raln water harvesting technology which uses
use surface water rainwater

Ring well technologies which use Gravity flow system technologies which
groundwater use surface water
1



1.3 Causes of water pollution

Causes for pollution:

= Naturally occurring chemical elements like arsenic, salt and manganese when present beyond
acceptable limits in the groundwater.

= Surface water may be contaminated by different wastes.

® |f water technology is not handled properly or if there are faults In the supply/ distribution line
and repairs and maintaln Is not done properly.

1.4 Where in the water supply system does water get polluted?

Generally water is contaminated in five stages from source to the paint of drinking/use, as shown
below:

treatment




| Collection |
of water,
and
storage
and use at
. home

Water safety plans are systematic way of managing water supply to keep water safe from its source to
the point of drinking. This process emphasizes the need to keap water supply continuous and keeping
water safe through proper supervision. Water safety plans cover all stages of supply from water
callection to safe delivery to keep it

pollution free.

When implemerting WSPs, it is ta be kept What are the RISKS
In mind that K Is a risk-based management for supply
system. This has been shown by the picture
given on the side,

To implemeant this, the following things will
have to be done:

How tok

= Firstly, determine the risks to the
water supply system

= Then think how to manage the risks

m Lastly, regulary check that the risks are still under control. When this checking 1s golng on, new
risks may also be Identified and measures will have to be taken to control these. This process of
risk management should continue throughout the operation of the water supply system.

Remember: Technologles used to supply water to difrent households and establishments can be
gffected by various reasons including ignorance or carelessness of supply staffs. Supplying safer water
to the consumers Is a very Importamt responsibliity and this can be realized by Implementing water

safety plans In your system.
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2 (Two)

Piped water supply technology

1 ™ Y r.mTy .- F-T B IRl \¥
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Piped water supply technologies abstract water from either surface or groundwater sources and supply
to consumers through a pipeline. Water treatment is usually essential. The process of a typical piped
water supply system is shown in the diagram below and on the pages that follow, photographs of the

stages and components of a piped water supply system.

B _E |
H_H |

L g

Surface Water
1, Collection of water from surface 8. Storage of water In underground
through intake reservoir

2. Water abstraction through pump 9. Water supply through pump

3. Mixing of alum or chemicals for

12. Water storage in overhead tank
coagulation

4. Promoting flocculation In baffle 13, Water supply through pipeline
channel

5. Sedimentation In basin 14. Piptle line water connection of
various water consumers

6. Filtration in filtration chamber

7. Chlorination or other chemlcals
for removal of microorganisms

* %\r

[=F=E=F=] i E i.

1

Ground Water

10. Water abstraction through pump
from ground water

11. Treatment of ground water
12. Water storage in overhead tank

13. Water supply through pipeline

14. Water connection of various water
consumers




Different stages of plped water supply using surface water as source are pictorally presented below.

3. Mixing of alum or chemicals for 4. Promoting flocculaton in baffle channel
coagulation

- - - . :
L LN T T PR 1T} T T _— CTT
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7. Disinfection {with chlorine} to kill
microorganisms
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9. Watar distribution through pump 12. Water storage in mrhead tank

R = )
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y
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13. Water supply through plpeline 14. Water connection at the consurner end
e
Fl o | ]..n
- P

15. Water quality testing Tollowing guldelines at different stages of water supply
such before and doning treatment, before and after supply



Groundwater also Is supplled through plpes after abstraction and treatment. Different stages of
groundwater supply through pipelines are pictorially presented below:

[ RN

11. Treatment of ground water



The treated surface water may be considered safe if its turbidity is below 5 NTU ( i.e. it becomes
crystal clear) and free from microorganisms (bacteria, virus & protozoa). Surface water Is
generally treated through the following four steps after collection from intake.

Sedimentation Filtration Disinfection/ Chlorination

Caagulation/Hocculation

‘!_ LI

Alum {aluminum
sulfate) Is added to the
water to destabilize
natural fine particulate
matter suspended in
water. This process is
known as coagulation.
After adding alum, the
water Is channeled
through flocculation
basins where it |Is
gently mixed that
bring small particles
into contact so that
they will collide, stick
together, and grow to
a slze that will readlly
setle. These large
particles are known as
floc. Formation of
proper floc is
necessary for particles
to be removed during
sedimemtation  and
fiitration,

After flocculation, the
water and flocs moves
slowly through large

basins known as
sedimentation or
settling basins. Here
the flocs settle to the
hottom of the hasin
that are collected and
removed regularhy.
Clear water abave the
floc layer flows out to
the filters. Removal of

parficles in  the
sedimentation  basin
improves the
operation of the filters
that comprises the
next treatment
process.

In this step, purifying
of the water Is
accomplished by
passing water
through a bed of
sand and gravel.
Here the remaining
particles of
suspendad matter
are trapped In the
sand bed. Filtered

water flows from the
underdrains into
clear water

reservoirs. To keep
operating the filters
are backwashed
regularly. Backwashing
cleans the filters by
forcing clean water
backward through
the sand to remove
the solids that are
deposited in waste
dralns.

eseoel

Water Is disinfected to
kill any pathogens that
pass through the filters
and to provide a

effect. The
most common
disinfection  method
imolves  chleringtion.
Generally, sodium
hypochlorite { also
known as household
hleach} Is used for
chlorination that releases
free chlorine when
dissolved in water, Low

residual

levels of chlorine
{approdmataly 0.2
pprm)  should  be
maintained in the
distibution  systems
pipes and home
plumbing to prevent
the growth of
microorganisms.



Usually treatment for microorganism is not needed for groundwater. But, if water contains
chemicals like arsenic, iron, manganese or chloride (salt) above the acceptable limit then
treatment 1s needed to bring them within acceptable limlts. Some removal technologles are
described below.

Sidko filter Sono Iter Reverse osmosls

Various types of filters to remove arsenic  Reverse osmosis is used to remove chloride.
from water are available in the market.  This is costly to operate and maintain. Reverse
These Include Sidko fiiter/plant at  osmosls can removes arsenlic also.

community level, and Read-F and

Sono-filters at household level.

There are usually two compenents in an iron removal system. These are for aeration and a
sandstone based fitter-bed. Through thils process, the level of Iron and arsenic can also be
reduced,

A e e o e I r U N e e L e e e e e e e
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3 (Three)

Risks associated with piped water supply technologies
and their control or prevention

In order to maintain the safty of water it is important to focus our work at all the five stages of
water system where contamination generally takes place through implementation of water
safety plan. Generally, two types of activides are considered at each stage: 1. identify the
causes of water contamination (and the associated risks) and adopt measures to prevent or
control them, and Z. monitor these control measures. Examples of risks and their control
measures are shown below for both surface and groundwater systems.

3.1.1 Risks of water contamination near surface water source and intake and risk
control measures

The place in the river or water body from where surface water is collected is called intake point.
Sometimes, waste going Into the same surface water at different places can gather or
accumulate near the intake point and contaminate the source water. This is why, the risk of
tontamination near the Intake point, types of risk and measures to prevent risks should be
known. The following table shows some of the main risks of water contamination and means
to prevent It

* |ndustrial waste / resldual of * Observe whether Industrial waste / fertllizer and
fertilizer and insecticides / insecticides f untreated sludge is discharged into the
untreated sewerage may water near intake point.
discharge into the upstream e Inform the appropriate authority about the
ﬂﬂw Bf l'.h'E ri“‘!f "AI'EItEr ar ilt thE dischamﬂs'
intake point (In some cases

¢ Tryto move the intake point away from {upstream of)
the industrial area. If there is any factory near the
Intake polnt, actlon should be taken to Influence
them to bulld ETP {effluence treatment plant} plant
as per directive of the Department of Environment).

within the fixed distance}



® Qil, chemical or any other * Observe vessels carrying cil or chemicals plying or
contaminant may splll into anchored near the Intake polnt and Inform the
river from the plying vessels. authority.

s Do not select intake point near areas of vessels plying
with oll or chemicals.

& People may take bath or wash = Do not build bathing or washing platforms and
thelr anlmals, wash clothes, dustbins near the Intake polnt.

:f:t:Tea?::e ﬁ'::;nlg ;T:tse ol ® Amange fences to protect the intake point from
' acctumulation of hyacinths or lichen

¢ Hyacinths or lichen may o oo regulary to ensure safety of the Intake point

:g?:tmulate around the intake from the above hazardous events.

s i above events cannot be stopped, appropriate
authority need to be informed for necessary action.

.xu /f""" ?:l

¢ If the Intake plpe remains = Make supportarrangement for the Intake pipe.
without support.

Some other risks to consider before selecting the intake point inddude insufficient quantity of
water Is avallable In the dry season and water becomes excessive turbld during the ralny
Eeas0omn.



3.1.2 Risk of water contamination In the agquifers for groundwater collection and
risk control measures

The underground place from where water is collected is called an aquifer Kk can be
contaminated due to varipus reasons so causes and areas of contamination and control
measures should be known. The following table describes some causes and contral measures.

# The area around the pump Is not fenced =

or without pump house meaning pump is
unpratected.

Bulld pump house and fence to protect
pump and surrounding area.

# Water is contaminated by nearby pit ® Do not construct pit latrine or soakpit of

latrine, soakpit of septic tank or feces of septic tank within 30 feet of the pump.
animals

® Arrange to transfer those that are already
constructed within 30 feet.



e Broken platform of the pump house or * Keep the platform of the pump house in
waste accumulating Inside or outslde of geod shape and clean inside and outside of
the pump house may cause dirty water the pump house,
to enter Into the production well.

» Pump without cover/seal or brokenseal o Cover or seal the pump to protect against
dirty water may spill from the root of spilling of waste water at the root of the
the pipe. pipe.

® |f the non-retum valve does not work ® Repair or replace non-return valve.
properly, dirty water from the supply line
may flow back into the production well.

® Ehemlcal fertlllzers or Insectlcldes used = Meetlng wlth Iucal agrlcull:ure nfﬁcer to

in agriculture may contaminate surface carry ntluut nfmrﬂﬂﬂﬂl ﬁfﬂgmllﬂﬂ on
n-off prevention excesslve zer or
WA Eh fokag ™ Suciace : Insecticlde use In agricultural land.

Other things that need to be taken care for the selection of the depth of the tubewell or
appropriate aquifer indude:

» Aguifer should have sufficient water, that means ground level should have coarse
sands and pebble and with deep layer.

» Water should be lifted from the level of aquifer where water is free of, or has
acceptable limits of, arsenic, iron manganese and chloride.



3.1.3 Measures to take to maintain water quality during collection of surface
water and lifting of groundwater

Different water tests should be carried out to know the quality of the surface or groundwater
as often as possible. Technicians should have sufficient knowledge about which water quality
parameter is to be tested and when to test it. The Bangladesh water quality standard for few
parameters are shown below.

At the intake point of the river, water quality = Water being pumped from

Drinkin
water 8 should be maintained at the following levels groundwater should meet the
quality to get safe water round the year: following standards:
standard @ PH6.5108.5 e Arsenic 0.05 mg/liter

e Turbidity 100 .NTU ® Iron 1.00 mg/liter

SIS SE0 igter . e Manganese 0.40 mg/liter

® Fecal coliform 500/100 milliliter : "

e Nitrite 50 mg/liter e Chloride 600 mg/liter

e COD 200 mg/liter ® Nitrite 50 mg/liter

e BOD 40 mg/liter e Boron 1.00 mg/liter)

e DO 6 mg/liter
Measures  River water quality must be tested at  The quality of water will have to
to be taken intake point. be tested using either field test
to maintain kits or lab tests
water v’ Turbidity should be tested on weekly
quality basis and total dissolved solids (TDS), , Arsenic should be tested every

fecal coliforms, pH and nitrate should be
tested monthly. As turbidity levels
increase the quantity of alum or other
coagulant will have to be increased. If TDS
increase and harmful chemicals are found
in the water, abstraction of water from
the river will have to stop and higher
authority must be informed.

Report or data from the lab tests should
be recorded in a record book.

six months. If arsenic, iron or
chloride is found above the
acceptable limits, then it will
have to be brought to
acceptable limit or pumping
from that area will have to be
stopped.

Tests for other chemicals must
be done at the time of
installation of well.



3.1.4 Monitoring checklists for abstracting surface and pumping groundwater

Checklists should be completed for the intake point or pump at least once in a month to observe
its continued suitability for water abstraction. During inspection the two checklists below must
be used.

v’ Monitoring checklist for visual inspections at the source of water

v’ Monitoring checklist for water quality testing

A. Monitoring checklist for visual inspections at the source of surface water
If the answer to any question is ‘Yes’ then action is required.

S.N. Observation issue Yes No
1 Are hyacinth, lichen, and waste seen around the intake point?

2 Is there movement of vessels around the intake point?

3 Is untreated sewage discharged near the intake point?

4 Is untreated industrial waste discharged near the intake point?

Do humans or animals take bath around the intake point?

B. Monitoring checklist for surface water quality testing
If the answer to any question is ‘No’ then action is required.

S.N. Observation issue Yes NO comments

1 Has turbidity been tested every week and have steps
been taken as per test result?

2 Has TDS been tested each month and have steps been
taken as per test result?

3 Have fecal coliforms been tested each month and have
steps has been taken as per test result?

4 Has pH been tested each month and have steps has been
taken as per test result?

5 Has nitrate been tested each month and have steps
been taken as per test result?



C. Monitoring checklist for visual inspections at the source of groundwater

if the answer to any question is ‘Yes’ then action is required.

S.N.
1

2

Observation issue

Is there a pit latrine or septic pit within 30 feet of the pump house?
Is there any waste or cob-webs around the pump house?

Is the boundary wall/ fence missing/damaged around the pump house?
Are covers/seals missing?

Is the non-return valve nonfunctional?

Is there any spilling down of water in the borehole?

D. Monitoring checklist of groundwater quality testing
If the answer to any question is ‘No’ then action is required.

S.N.
1

Observation issue Yes

Has arsenic been tested every six months and have
steps been taken as per test result?

Have iron, manganese, chloride and nitrate been
tested every year and have steps been taken as per
test result?

Yes No
No
NO  comments



3.2 Water safety plan activities during water treatment (Stage 2)

3.2.1 Risks of water contamination during treatment of surface water and risk

The risks of water contamination and the measures to control the risks during treatment

are shown below.

e Mud or waste can collect at the base
of the sedimentation tank

® Alum may not always be used

® Vegetation like hyacinth and lichen
may grow and toddler and fish exist

e Helght of the boundary wall of
pre-sedimentation pond Is low

Clean the base of the sedimentation
tanks regularly

Always use alum as needed as per
turbidity test results of Intake water

Clean regularly if you see hyacinth,
lichen, or toddlers.

Ralse boundary wall of
pre-sedimentation pond.




Backwashing Is not done regularly in the
sand-gravel filter

Cracks and mud-balls are found in fiker

Replacement of sand is not done at
tertain Intervel

Reservoir or filter chamber is not
tleaned properly and regularly

Chilorine dosing Is not done based on
resldual chlorine and amount of water
to be disinfected.

# Do proper backwashing of sand filter

regularly. Increase frequency of
backwashing when turbidity is high
according to O&M manual.

Replace sand and gravel when it is
required,

Clean reservoir tank or chamber properly
and regularly according to O&M manual.

Calculate chlorine dose based on quantity
of water in the reservoir and the residual
chlorine (0.2 mg/fliter) level at the furthest
stand post.



3.2.2 Measures to be taken to maintain water quality during treatment of surface
and groundwater

It is necessary to assess the level of microorganisms and chemicals in the raw water to do
treatment correctly. Operators need to know when and what type of water quality test is
required. Some water tests and water quality standards are discussed below.

Surface water and ground water

Water quality ® Turbidity of water entering sand-gravel filter should be <20 NTU.

standarss e Chlorine in distribution should be enough to maintain residual

chlorine at end of pipeline at 0.2 mg/litre.

e Test turbidity of inlet water regularly. If turbidity is not less than 20

gig stzres 20 NTU the quantity of alum need to be adjusted for water treatment.
m:tlgta&ﬂality s Test chlorine at reservoir outlet and at the end of the pipeline. If

the level of residual chlorine is less or much higher than 0.2
mg/litter then the quantity of bleaching powder should be reduced
or increased to maintain 0.2 mg/litre residue.

Groundwater should have acceptable limits of arsenic, chloride, iron,
manganese and nitrite.

3.2.3 Water treatment monitoring checklist for both surface and groundwater
Use the checklists shown here to know if the treatment process is running properly.
v Monitoring checklist for visual inspections of treatment process

v~ Monitoring checklist for water quality testing of treatment process

A. Monitoring checklist for visual inspection of surface water treatment process
If the answer to any question is ‘Yes’ then action is required.

S.N. Observation issue Yes No
1 Is protection wall for sedimentation pond too low?
2 Are there any latrines within 30 feet of sedimentation pond?
3 Are there any waste dumped around sedimentation pond?
4 Is the sedimentation pond dirty or is lichen present in it?
5 Is backwash not done regularly and is filter bed dirty?
6 Is the pump house dirty?



B. Monitoring checklist for water quality testing of surface water treatment process
If the answer to any question is ‘No’ then action is required.

i No
S.N.  Observation issue Yes No Comments
1 Has the filter inlet water turbidity been tested
regularly and have steps been taken according to the
results?
2 Has residual chlorine of storage tank outlet and end

of pipeline been tested and have steps been taken
according to the results?

3 Have water at outlet of storage tank and at tapstands
been tested for fecal coliforms and have steps been
taken according to the results?

C. Monitoring checklist for water quality testing of groundwater treatment process
If the answer to any question is “No’ then action is required.

S.N. Observation issue Yes No Cnmh::e =5
1 Is arsenic tested according to schedule and are
steps taken as per result?

2 Is iron tested according to schedule and are steps
taken as per result?

3 Is chloride tested according to schedule and are
steps taken as per result?

4 Are fecal coliforms tested according to schedule and
are steps taken as per result?

5 Is chlorine mixed according to requirement
following a schedule and are steps taken based on
quantity of residual chlorine?



26 Wanual

distribution (Stages 3 & 4)
3.3.1 Risks of water contamination during storage and distribution of trested
water and risk control measures

Water Is supplied In two ways, through plpeline from overhead tank or directly pumped. The
main risks of water contamination and control measures of both ways are shown below.

3.3 Water safety plan activities during water storage and

® [f the underground or overhead tank Is ® The tank must be cleaned regularly (at least
not cleaned regularly, lichen can grow, every three months) so that no lichen,
cobwebs gather and water become cobwebs or Insects can get Into the tank.
Infested with mosquitos and water
becomes contaminated.

e If tank Is without a cover or the cover & The access point to the tank should be
becomes dirty then dirty water around covered with a clean cover. The cover of
may spill Inside the tank. an overhead tank should be at least 4 to

6 inches above tank roof to stop Inflow
from the roof.




cracked or has holes.

Contaminated water may leak inside the
tank if the connection is done badly by
unskilled techniclan

If low quallty materials are used for
connections they can be damaged easily.
This causes water to leak inside the tank
resulting in water contamination.

For illegal connections, pipes are drilled
into resulting in dirty water |eaking in
causing contamination.

Earth arpund distribution pipes may be
moved exposing the pipes.

If no thrust block Is used at the time of
pipeline diversion, water may be
contaminated though leakage.

Number of leakages increases as pipes

wear out.

gy ._f‘h.‘- .":‘:".."-.':__.ﬂ "

« Water can be contaminated ifthe tank is « Cracks or holes must be repaired.

Connection
technician.

to be made by skilled

Proper connection with quallity materials.

Give legal connections. Find leaks due to
illegal connection and inform the
authority.

Replace the earth to cover the pipe in the
case of displacement.

When diverting distribution line, you must
use thrust block behind the bent plpeline
to stop leakage due to excesslve pressure
of water.

Old pipes should be replaced with new
ones.
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# [f line over bridge or culvert is not high s Highest flood level should be considered

enough it may be flooded with dirty while taking pipeline over canal. Pipeline
water in rainy season. is required to be kept erected firmly.

o |f plpes lald over bridges or culverts @ No Joints to be done at the crossing of
have Joints or are damaged dirty water bridge or culvert. If required, very high
may ingress into the pipes. quality materials should be used so that

no dirty water can ingress inside.

» [f the pipeline passes beside sewerage e Line should not be taken along the slde of
or dirty drain, the sewerage or dirty drain. In case of
tight situation, sand should be put around

the plpe.



e Sluice valve chamber may fill with dirty
water

The sluice valve chamber is required to be
kept intact. In case of any leakages, it must
be repalred. If not possible, sand should
be used in the chamber for filtration of
dirty water.

¢« There may be feces nearby and
surmounding area of the stand post may
be dirty.

e There may be latrinesfurinals near the

stand post.

o If stand post platform Is broken and the
drainage system is not proper, dirty
water accumulates around and may
ingress into the leaking pipes.

» Bamboo pieces might be used in place of
the stand post bibcack,

Surrounding areas of the stand post must
be cleaned.

Latrines should be moved from stand post
or stand post moved.

The stand post platform must be sealed
with cement and repalred if damaged.
Proper drainage should be maintained.

No bamboo pieces should be used Instead
of tap/ bibcock.




® \Water may be collected by people from ® Discourage people from digging open pits.
shallow pits near the pipeline if there is Try to make sure that pipe is kept under
no water pressure in the pipe to supply the ground. Try to increase water pressure
the taps. so that water can be collected from tap.

3.3.2 Measures to maintain water guality during storage and distribution of
surface and ground water

Technology operator should have a clear Idea what monlttoring and testing should be done
and when required in storage and distribution of treated water. Water guality standards and
different water tests parameters are discussed below.

Surface water/Groundwater
Water quality The level of residual chlorine should be 0.2 mg/litre and fecal coliforms
standards should be zero at the reservoirs and end paints of the network.
Measures to To identify pollution source and associzted risk and take measures to

maintain quality  prevent those.

333 Storage and distribution monhtoring checklists

Two checklists should be used to ensure that storage and distribution of treated water is done
properly.

v+ Monitoring checklist for visual inspections of storage and distribution process

v Monitoring checklist for water gquallty testing of storage and distribution process



A. Monitoring checklist for visual inspection of storage distribution of purified water
If the answer to any question is ‘Yes’ then action is required.

S.N. Observation issue

Is the reservoir or storage tank dirty inside and outside?

Yes No

2 Does dirty water stagnate inside the sluice valve chamber?
3 Is pipeline placed wrongly over drain or canal crossing?
4 Is there no tap with the stand posts, is the condition of platform bad

and dirty, is drainage condition bad?

5 Are the pipe joints weak?

B. Monitoring checklist of data obtained from water quality test during storage &
distribution of purified water

If the answer to any question is ‘No’ then action is required.

S.N. Observation issue

1 Has residual chlorine of storage tank water been
tested properly and have steps have been taken

according to the results?

2 Has residual chlorine been tested properly at the
farthest end of pipeline and have steps been taken

according to the results?

No
Yes No Comments

3.3.4 Consumer level monitoring system (to control household level risks to
water quality and to inspire consumers to maintain social responsibility)

[NB: Water safety plan activities during collection, preservation and uses of water have been
described in a separate booklet for consumers.]

Expectation

To control risks of water
contamination

o Water supplied through pipeline to
the home should not be
contaminated due to water in the
underground reservoir.

* Water should not be contaminated
if there is overhead tank on house
roof top.

® Water will not contaminated if
there is good quality water point

» Water should not be contaminated
by containers used to collect water

To inspire to perform social

responsibilities

» Consumer will abide by the water
risk management system and will
encourage others to abide by the

e Nobody will misuse water at the
time of use and collection

e Consumers will pay water bill
regularly and will encourage will
others to pay regularly



Monitoring checklist at consumer level
If the answer to any question is ‘No’ then action is required.

S.N. Observation issue Yes No

1 Is the outlet of reservoir placed at higher position from
the floor and covered with clean lid?

2 Is there tap at the water point and its platform in
good condition?
3 Are both hands and the container are washed with soap

and clean water before collecting water and is the
container covered properly?

4 Is there no wastage of water during collection and use?

5 Is water bill paid regularly?

6 Is there initiative by local people in case of leakage in the
pipeline or nonfunctional/missing water tap at the stand
post?

Complain Management

® Water is not supplied properly or in less quantity or there is defect in the pipeline or
dirty water is supplied — in all these cases complain may be lodged

® Complain may be lodged with mayor/councilor office over telephone

B In each water supply there would be a designated person who will received
complains, will note down the same and will take necessary action



4 (Four)

Tubewell water supply technologies

Tubewell Is the most popular water supply technology In the rural areas and small towns of
Bangladesh. This ls becausa safa water can be pumped from groundwater easlly through this
technology. Water is free from bacteria and so safer,

Tubewell Is a technology in which vacuum Is created Inside

g the pipe and water is lifted by atmospheric pressure.

! Groundwater table is an important factor in this regard.

| The geological layer from which water is abstracted is
Pic: Sucklon Mods Tubmwal known as aqulfer,

There are two types of tubewell
depending mainly on which
aquifer they pump from

# Shallow tubewell
¢ Deep tubewel|

Shallow tubewells and deep tubewells
can be suction or force mode based on
the groundwater table. If the
groundwatar level ls very law then
suction mode tubewell cannot lift water.
In that case force mode tubewell is
needad,




Suction mode tubewells {6 no. tube  romemodedeep
well) may be used where water table is
within 22 feet, Force mode tubewells
{Modified 6 no. tube well, Tara, Tara
dey, etc.) should be sued when water
table goes below 22 feet.

tubawal

Deep/Shallow & no. tube Deep/Shallow {suction mode) Deep/Shallow [force made)
wel| {suction mode)

Though tube well water seems safer, in reallty not all water from all tubewells Is safe as
groundwater in different locations may be contaminated by different types of chemical like
arsenlc and Iron. To bring these parameters to below acceptable limits, Iron or arsenic filters
may be connected. Tubewell water may also be contaminated by bacteria. So a clear idea about
the areas of contamination and risk, and ways to prevent comtamination, is needed to keep
tube well water safe.
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4.2 Sources and risks of contamination of Tubewell water and

Arsenic andfor iren
removal filters/plants

Latrines I_ than 30 Latrines more than ?{l‘;} fe
from tubewell from tubewell

No platlbrm or platform Is damaged. Platform Is In good condition: dralnage system
Surrounding area of the platform Is unclean is good, surrounding Is neat and clean that
with waste and dirty water around means no waste and dirty water exdst

Nn samtary seal, :Iuthfhntl:le is fastened at the Sanitary seal exists and cloth/bottle
mouth of pump Is not fastened at the mouth
of the pump




A )

No lid en the._ top of the pump Lid on the top of the pump

The tubewel| water may be contaminated if dirty water is used during repair or reconnection of
theck valve and lifting of water at the time of repalr.

A. General information

1. Name of the institution............ s A AR AR R
2, DSt sssssassssssrserens Upazilas,... Union/Ward:.....sm
Village/Para:......c.commrmrranennssinis Caretaker of tubewell............c.ccwvrrniinnn
3. Tube well code no.:....... TYPE ... vuesemsmsmsumsmsmsanss Depth{Feet/meter)....... s
4. Name of Inspector:.......mwee wenslfSpection Datel.....
5. Place of collecting water sample.......omsnannnna.Sample No..

6. Result of test.....
B. Monktoring chedklist for visual inspection of tubewaell
If the answer to any question Is ‘No” then action Is required.

S.N. Observation Issue Yes No
1 Is the area within 30 feet of tubewel| free of latrines or human feces?

2 Is the platform in good condition, clean and is drainage system in
good condition with no standing water around?

3 Is the platform free from lichen and the pump surroundings free from
stangnant water?

4 s the sanitary seal of the tubewell exist?

5 Is the spout of the pump free from any dirty materials {e.g. clathes,
bottle etc.)?

C. Comments and Recommendations



5 (Five)

Pond sand filter technologies

5.1 Description of pond-sand filter

In many areas groundwater cannot be abstracted due to excessive levels of arsenic and sakt. In
these areas, peaple drink surface (pond) water and are exposed to many waterborne diseasas.
Pond sand filter {PSF) Is bullt to filter pond water at minimum cost to make It drinkable.

The maln feature of this technology Is that water from the pond Is lifted through plpe and
passed through filter made of sand, brick chips and pebbles. Mud, dirt and other hazardous
elements like bacterla are removed as water passes through the filter so pond water becomes
safer.

Pond sand Filter

To get safe water from PSF, proper idea regarding the possible sources and risks of
contamination and measures to control the risks is needed so that action can be taken timely
to get safe water for all.




2E Manual

5.2 Sources nnd risks nfanmnmlnnﬁnn of PSF water and measures

# Dirty or flood water flows inside the pond
due to lower boundary level of the pond

® Pat animals are kept or can walk near
the pond

» Waste or animal dung near the pond

# Bathing, washing clothes and utensils or
washing pet animals in the pond

® Latrines are near the pond or there is
connection of latrine waste with the

pond

]

L ]

__m

Boundary of the pond should be high ennugh
to prevent flow of dirty or flood water inside

There should be fencing or thom plants to
prevent encroachment of cattle.

Nobody should be allowed to take bath or
wash clothes, utensils or pet animals.
Villagers should be informed.

Latrines within 30 feet of the pond should be
moved.

Any branches from trees that are hanging
over the pend should be cut. No cultivation
of vegetables inside the boundary or on the
pond water.

i hyacinth and lichen grow they should be
removed regularly

# Application of fertilizer or fish feed for

aquaculture happens.

= Aquaculture should be stopped with no

addidons of fertillzer or fish feed




®* No lid or cover on PSF or cover is

damaged or unclean.

e Platform is broken and garbage exists
around the platform

» Area surrounding filter and platform is

unclean {garbage and water has piled
up)

s LUnless pond water is extracted by using

the hand pump the sand filter will dry
up and useful malecules will die.

Place clean cover over the PSF

There should a clean and efficient
drainage system

The platform should be clean with no
garbage and stagnant water.

Water should extracted by hand pump
during each collection of water so that
filter bed does not dry up.

* The tap spout may be damaged or

closed with bamboo strip.

= LUnless the filter bed (sand, brick chips,

and stone] Is cleaned regularly, the
expected amount of water will not be
treated.

¢ Saline water enters the pond.

(N, , T B T W, T Y Ty O :'I_F—f:_'-"?..-'v":‘."_glf e - il ——
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Tap should be fixed if spout is damaged

The filter bed (sand, brick chips and
stone) is to be cleaned regularly and
fresh material added if necassary.

Qutlets draining saline water from
surrounding area must be sealed.




A. General information

o B W

. IName of TR INSHIULION oot s imiar s sirsivnmasin

DISrICE: covvvereneernnsreseserenes UPAZIAL i ercrsisirensssesievnrenenns UNION/WArd: ...
MillBRE/PAra s ssisnnsmicss GATELAKET OF PSF s s tinsinmsineimsnisis

B S oo o (= 5 o O S STPRRSO
s INGMEOF INSPRCEON ciiicisonmiswmssinesivszsss INSPECHONDALEL v rminiesdarsm
. Place of collecting water sample.......cc.ccovrerererercenes SAMPIE NOueverivrcrie i rer e era e

e Yl

B. Monitoring checklist for visual inspection of PSF
If the answer to any question is ‘Yes’ then action is required

S.N.

1

Presence of risk
Yes No

Observation issue

Is the pond NOT kept in good condition (good boundary, surrounded
fencing, dirty water does not flow into the pond and cattle do not
encroach near the pond)?

Is there any latrine or human/animals feces within 30 feet of the
pond?

Is the pond used for fish cultivation, washing or bathing?

Is there any crack on the chamber of filter or any lichen inside and
outside the chamber?

Is the filter material dry?

Is the platform and drainage system in bad condition and/or is the tap
damaged?

C. Comments and Recommendations



6 (Six)

Rainwater harvesting technologies

Cur country’s rainwater [s free from harmful chemicals and bacteria. That Is why in areas with
arsenic and saline groundwater rainwater is used. Besides, for a long time coastal belt people
have been using rainwater. But during harvesting of rain water, it may be contaminated if
necessary steps are not taken.

To harvest safe rainwater, one should be aware of possible sources of contamination and about
measures that can be taken to control the risks of contamination so that timely steps can be
taken to ensure safe water supply for all.




» Tree branches extended aver the roof

* The roof C.| sheet is rusted

® Surface of the tank in unclean or lichen
has grown on it.

. If tank and C.| sheet shade Is not eleaned
at first rain at the beginning of miny
season.

» |f raln water Is collected from the asbestos
made house roof shade.

Technical guidelines on WSP
e [P ety LN

T re (e et T *.T—_‘,_- L ..—...
Hmplemetiation D

WX WalEl |

e Cutting overhanging tree branches regularly

» Replace rusted sheet - there should be no
rust on the C.l sheet shade

+ Tank should be cleaned to get rid of lichen.

¢ Tank and C.| sheet roof top should be
cleaned with detergent powder at the
time of first raln in the ralny season.
Rainwater should not be collected for 15
minutes at the beginning of the rainy
season so that the roof shade become
clean

* Not collecting rminwater though asbestos
roof shade.
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® Woaste, dust and llchen gathers and * Regulary clean waste, dust and lichen
stagnates in the gutter out of the gutter.

A. General information
1. Name of the iNSHLULON ......cceeererrissessersmmsrarnsnsasasass ssmsmssvassrsssensnsnsssenars

2. DY Upatzlla: Unlon/Ward:.........csssmsmsasasarss

L D ik o b sh3 AB i T i 8 S A AN AR 4 85 A A Vb L ik ek

3. Name of Inspector:......c.coniees wemerrsasears INSPECHION DALRL...c.. e censmanms s cessrmsarssss e sene
4. Place of collecting water sample.......cc v essseaannis SAMPE O i i i isiibiisie

5. Result of test :.....ccumrerereres AR AR RS S

B. Monltoring checklist for visual inspection of rainwater harvesting
if the answer to any question is “Yes’ then action is required

Prasencea of risk
Yas No

S.N. Observation Issue

1 |5 there any waste, dust or tree branches on the roof
catchment? Is there any rust on the top of the roof?

2 Did you forget to clean the roof by first flush water of rain?

3 Is the tap of the RWH tank is in bad condition andfor is the
water collection pipe from the roof broken?

4 Is there any waste or dirty materials Inside the tank or are
there any cracks or damage to the tank?

C. Commeants and Recommendations




7 (Seven)

Ring well technologies

7.1 Description of ring well

Water used to ba lifted from a dug well with rope. Now water is lifted from dug well through a
very shallow type of tubewell called a ring well, In many areas normal tubewells cannot be sunk
due to arsenic contamination and the nature of the scil. However, water can be lifted in those
areas using a ring well.




7.2 Sources and risks of contamination for ring well and
measures to control those risks

« Ensure that there Is cover on the ring well
and that it is not damaged

» No platform or dirty water stagnates = Ensurethere |s platform and no dirty water

around the platform around platform
® |ifting of water is done by rope e Try to ensure pumped lifting instead of
rops

¢ There are latrines within 30 feet of ring
well ¢ Latrines must be more than 30 feet from

the ring well
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7.3 Sanitary inspection form for ring well

A. General information

1. IName OF The INSHEUBON o o irimarsramsanss s e rasaya ooy e s satusrs st Eemben ovaamt S Smar
2. District: ccveecscerercrenseenenee Upazila:....ecicersereenesererensanns Union/Ward:........cueeemnsenessaensens .
Village/Para:...ccississssssssssisisss Caretaker of Ting Well....ciiiaiiminmernininsssrssisisss
3. Ring well code no. :............ TYPE ivcivvessresnirinnns Depth(FEEt/MELEr)......cceerererersererscsrerssassanes
4. Name of Inspector:........coerecvccencea e Inspection Date.............. et ey
5. Place of collecting water sample.......c.cecverveeerrviranerens SAMPIE NO...ccvverrrirrrenesmsseessssessemmesesarens
B RO O NS E ccieuissisman imecovess s amias iassvidophasdamnsaonsianesdmunia iy koo i3S cyas b5t S daw AR TD Sa B FasoPasa b

B. Monitoring checklist for visual inspection of rainwater harvesting
If the answer to any question is ‘Yes’ then action is required

Presence of risk

S.N. Observation issue
Yes No
i Is there a latrine or human feces within 30 feet of ring well?

2 Is the platform of the ring well damaged or dirty and/or is there
stagnant water around the well?

a Is the cover of the ring well absent?

4 Is the body of the ring well, the pipes and the pump dirty?

C. Comments and Recommendations
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