National Guidelines on Water Safety Plans (WSPs)

2.1.2 Commitment from operational staff
A WSP can only be successfully introduced if there is commitment from operational staff. So, the inhouse promotion of WSPs is vital. The job descriptions of different professionals and staff of any water
supply systems vary greatly. In some small system one or two individuals are responsible for all tasks,
whereas, in larger systems a team of twenty or more people may be responsible for each of the jobs.
It is important to ensure that this operational commitment is developed in parallel with the
development of WSPs itself. A meeting needs to be held with staff to present and discuss WSPs in
relation to existing practice and to review the features of WSPs that make it a more effective way of
ensuring water safety.
One important aspect of this process is to show the inter-linkage between the roles of different steps.
This must be explained in language that is understandable at the local level. The use of decision chain
such as those described in Figure-2 can help to explain the inter-linkages. The SEs (O&M) of the WASAs
and the Heads of Engineering Sections of the Pourashavas/City Corporation or on their behalf the EEs,
DPHE concerned should hold discussion meeting with the O&M staff. In the case of rural piped water
supplies, the SAEs, DPHE, concerned can lead the discussion in the meetings.
For the WSP approach to function, clear job descriptions on roles and responsibilities for each staff
members should be established. When initiating discussions with operational staff to obtain their
commitment to WSPs, it is important to discuss fully and frankly the concerns they may have about
changes in working practices. In many situations, actual working practices change very little under
WSPs.

Problem: decrease in flow to
service reservoir

Leak identified and fixed using
correct materials

Sanitary compliance?
System upgrade

NO

YES

Take water sample
Is the sample microbiologically
safe?
NO
YES

Figure-2 WSP Inter-linkages
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The Figure-2 shows that if the analyst had relied solely on the results of the microbiological analysis
before taking action (leak repair), there would have been a greater risk to public health; ongoing
contamination would have occurred. The figure also stresses the importance of the inter-linkages
between the roles of different operational staff.
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3.0 Steps in Developing a WSP
Once the essential prerequisites are achieved, then the following steps are to be made in
order to implement WSP in a system. Figure-3 outlines the key steps in developing a WSP, all of which
are discussed in this section.

Management decision to
have WSP

Step 1 Forming a WSP steering
group and WSP preparation Teams

System Improvement

Step 2 System description and
analysis

Step 3 Tools development (risk
assessment, verification, validation)

Supporting Program (e.g. training
course, SOP, Source Protection
Protocol, risk map etc.)

Step 4 System assessments (risk
analysis; prioritization; controls etc. )

Step 5 Operational Monitoring
(monitoring parameters; corrective
action)

Step 6 WSP Management &
Operational Procedure (OP) under
normal & incidental situation
(documentation and record keeping)
Step 7 WSP Application
- Operational monitoring
- Verification monitring
- Validation moniotring

Figure-3 Steps in Developing WSP
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3.1 Forming WSP Steering Group and WSP Preparation Teams (Step-1)
For each water supply system having the distribution network, a WSP steering group and a number of
WSP teams (for preparation and implementation) will be required. The main role of the WSP steering
group will be to coordinate and steer the WSP team activities. However some of the major activities
related to WSP development will have to be undertaken by the steering group itself. In the task list that
follows, the tasks of the steering group will be indicated.
In the light of the above each WASA is required to form a WSP steering group headed by the Chief
Engineer with the Superintendent Engineer (SE), Maintenance Operation and Distribution Systems
(MODS), the SE planning and design, Chief Revenue Officer, the Chief Chemist and/or the Chief
Microbiologist as members. This steering group would be accountable to the WASA Board. It is
recommended that steering group will include members from universities/ institutions including some
independent members from professional organizations. For preparation and implementation of WSPs in
the WASAs, each treatment plant as well as each MODS zone will have a WSP team.
For example, Dhaka WASA has 04 (four) treatment plants and 11 (eleven) MODS zones, so it may form 15
(fifteen) WSP teams each headed by the respective head of the treatment plant and the respective head of
the O&M zone. Likewise other WASAs follow the same procedures to form WSP team (s).City Corporation
and Pourashava having treatment plants and/or more than one MODS zone will have to form a steering
group with the head of pourashava/city corporation engineering section as the head, and the EE or AE
DPHE, the Chief of City corporation/Pourashava health section, representative from DGHS, academic
members, TLCC representatives etc as members. The steering group will be accountable to the City
Corporation/ Pourashava council.
Number of WSP preparation and implementation team(s) in each city corporation/Pourashava will be
dependent on the number of treatment plant(s) and number of zone(s) existing in the city
corporation/Pourashava. Each WSP team will be headed by the respective head of the treatment plant and
the O&M zone concerned.
A national steering committee would be formed to oversee the overall implementation process of the
WSPs throughout the country. The Joint Secretary (WS) of Local Government Division (LGD) would be the
Chairperson of the National Steering Committee (NSC). Project Director, PSU would be the member
secretary of the NSC and Policy Support Unit (PSU) will act as the secretariat. Other members of this
committee will be from DPHE (Superintending Engineer, Water Quality and/or Addl Chief Engineer, WR,
WASAs (ranked not bellow SE), BUET (Center Manager, ITN-BUET), BCSIR (as nominated) , BSTI (as
nominated), DoE (as nominated), DGHS (as nominated), WHO (as nominated), representative of the
Municipalities Association of Bangladesh (MAB).
Suggested principle to form WSP steering groups and WSP preparation & implementation teams is
given below:
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Treatment plant

No. of O&M zones

No. of WSP team Proposed

Local WSP Steering group (yes/no)

None

None

None

Yes

None

More than 1

Yes

1

Yes

More than 1

Equal to the number of
O&M zones
(1+1) 2 teams (assuming one
treatment plant)
equal to the total number of
treatment plants plus
O&M zones

Yes
Yes
Yes
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WSP team, each of having 5-6 members, should be formed with professionals from relevant disciplines.
Typically, such a team would include individuals involved in each stage of supply of drinking water, such as
engineers, catchment and water managers, water quality specialists, environmental or public health or
hygiene professionals (e.g. sanitary inspection), operational staff, one active local counselor and
representative from consumers. The strength of teams (number of team members and capability) should
commensurate with the task to be accomplished. However, respective water supplier will be responsible to
constitute WSP team (s) considering their strength & weakness. The list of major tasks is given below
indicating responsibility of the steering group and WSP teams.
Copy of "office order" regarding formation of WSP team along with the Terms of Reference (ToR) should be
preserved as a record.
Major Task/Responsibility
National Steering Committee (NSC)
To make aware and to ensure
the management
commitments towards having
WSP (s) and their
implementation for each water
supply.

Utility/Pourashava Counsel
Development of action plans for
water conservation, protection
and preservation (both quality and
quantity) at sources/catchment

To oversee the progress of
implementing WSPs throughout
the country

If water sources are highly
contaminated and beyond the
jurisdiction to intervene the same
will be brought to the notice of
the NSC.

Taking and solve the issue(s)
that will be brought to the
notice of the NSC.

Maintain systems for
management, documentation and
communication

Steer and oversee the national
surveillance activities

Organize public education and
communication to educate the
consumers/beneficiaries about
safe and hygienic methods of
preservation, collection,
transportation, storage, use etc.
Undertaking organizational and
institutional review in line with the
implementation of the WSP
Ensure the water quality
monitoring protocol is operational
Ensure capacity of different
categories of O&M staff

WSP Team
Preparation of process
description from source to
consumption and analysis.
Preparation of detail
process flow diagrams
from catchment/source to
the consumers.
Water quality analysis: Raw
water at the
catchment/source, at the
point of entry into the
transmission line, at the
critical points of the
distribution network, at the
consumers storage level.
Correct preparation of
detail layout plans of
existing transmission lines
and distribution network
along with booster
stations, production tube
wells, overhead tanks,
valves, washouts including
all potential sources of
pollution in the vicinity
(sewers, drains, canals,
garbage dump, waste pits,
depressed grounds, ditches
etc.).
Physical assessment
(system assessment) of the
infrastructures at its
present condition;
preparation of activity plan
for improvement of safety;
determining control
measures and developing
matrix for operational
monitoring of control
measure.
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Development of routine
operation procedures and
preventive maintenance
systems including disposal
of sludge
Development of
operational and
maintenance procedures
during emergency/incident
period

The responsibilities of each WSP member need to be clearly defined during preparation of the WSP team
so that it becomes clear who will do what and when.
Note: Respective water supply authority will supervise the activities of its WSP Team(s).

3.2 System Description and Analysis (Step 2)
It is important to describe correctly the water supply systems as detailed as possible and as per actual field
condition. System descriptions have to cover the following major features but not necessarily limiting to
them:
Source of water and catchment -for instance capacity of the source in relation to demand,
protection measures applied, developments in the catchment that may affect quality, known water
quality problems;
Treatment processes applied -providing information about configurations, numbers of individual
units, age of plant, known design faults;
Storage within the distribution systems (how many service reservoirs, their volume, areas that they
serve, age, known design problems);
Distribution system (pipe size, diameter, material, jointing, limit of responsibility of utility, extent,
population served, known problems);
Intended uses of water and vulnerability;
Persistent water quality vulnerable areas;
Persistent water supply problem (shortage, intermittence, leakage etc.) areas;
Environment around the system;
An overview of water supply description of the Tungipara Pourashava is outlined in Box-2 as an example.

Box 2: Water Supply Description-Tongipara Pourashava
The Tungipara pourashava water supply system is fed from surface water extracted from the river
Bhagia. It has conventional treatment unit processes viz. pre-settlin g tank, coagulator, baffle
flocullator, sedimentation tank, rapid sand filter, chlorinator, pump unit etc. The capacity of the Water
Treatment Plant (WTP) is 220 m3/hour. Treated water is then pumped to the Overhead Tank (OHT).
The Tungipara pourashava (operators of the network) supplies 680 m3/day water from the WTP
through the overhead water tank with 17 km distribution network (6 and 4 diameter pvc ), 900
house connections and serving 7000 people of the pourashava. Last few years salinity has been
observed in the Bhagia river in the dry season particularly 10 to 15 days of April which is now a
concern of the pourashava authority.
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3.2.1 Description of catchment/source, treatment processes, distribution
The description of the source of water and catchment should cover:
z

z
z
z
z

Situation with regard to capacity of the source (Quantity including round the year availability,
seasonal variation etc.);
Water quality of the source including seasonal variation;
Safety and protection of the catchment and source;
Developments in the catchment that may affect quality of water;
Likely source-water contaminant loads.

Treatment processes are best indicated by process flow diagrams. Diagram provides an overview
description of the drinking-water system, including characterization of the source, identification of
potential pollution sources in the catchment, measures for resource and source protection, treatment
process, storage and distribution infrastructure.
Process flow diagram therefore needs to be prepared showing the flow of water through the
treatment works, identifying each unit process and the location of principal inlets, flow control valves
and dosing pumps as well as valves, backwashing tanks etc.
An example of process flow diagram of Tungipara Pourashava Piped Water Supply is shown in Figure-4.
Cl2

Alum

Cl2

RSF
Pre-Settling Tank

Intake

Mix Baffle Flocculator

Pump

Sedimentation
Tank

Distribution
RSF

Back Wash

Disposal

Bhagia River

Figure-4 Flow diagram of Tungipara Pourashava Piped Water Supply

However, any water supplier/provider (WASAs, City Corporations, Pourashavas, Rural piped water
authority) planning to prepare its WSP will have to develop its own process flow diagrams correctly on
the basis of actual field condition.
Description of distribution system should include the following:
z

z

z

z
z
z

A map of the distribution network showing the location of major infrastructure (intake, water
treatment works, service reservoirs, production well, booster stations, transmission and trunk
mains, secondary service mains and major valves) and zoning of supply.
Detailed flow diagrams identifying how water flows through the system within each zone, cross
connection between supply zone, population densities, leakage rates etc.
Physical condition of the components of the distribution system (pipe age, pipe diameter, pipe
length and jointing, pipe materials, age of the service reservoirs/supply tanks, age of the major
valves).
Location and description of the supply pipes, valves in relation to areas where hazards exist.
Location and description of the 'problem spot' susceptible to contamination within the network.
Pressure condition (constant or intermittent) of the distribution network and known problems.
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In Box-3 an example of process flow diagram and system description of Chowgacha Rural Piped Water
Supply is shown.
BOX-3

Process Flow Diagram and System Description of Chowgacha Rural Piped Water Supply at
Village: Kushtia; Union: 4 No. Dhuliani; Upazilla: Chowgacha; District: Jessore

Intake

(SP)
(SP)

Chorination

p-1

RWT

RF-1

RF-2

SSF

CWR

P-2

CWR
Distribution

(SP)
(SP)
(SP)

Baor: a dead river

Key
P-1: Raw Water Pump
RWT: Raw Water Tank
RF-1: Roughing Filter-1
RF-2: Roughing Filter-2

SSF: Slow Sand Filter
CWR: Clear Water Reservoir
P-2: Water Lift Pump
OHT Overhead Tank
SP: Stand Pipe

Date of Installation:
26th November 2008

Raw water is continuously collected from the Baor (a dead river) into the RWT, from which it flows
through RF-1 & RF-2 for removal of suspended particles and then through the SSF for removal of
dissolved organic and inorganic substances including micro-organism. The treated water is then
collected in the CWR where the water is chlorinated by periodical dosing of bleaching powder
solution. From the CWR the water is lifted into OHT from where it is released twice daily to deliver to
the consumers through standpipes located within the community. The flow of water from RWT to the
CWR through RF-1, RF-2 and SSF takes place under gravity. The Baor is the perennial source of water
for the water system. Baor water apparently looks clean and there is no visible potential source of
contamination in the vicinity of the intake. The capacity of the system is 60 m3/day and it provides
drinking and cooking water needs of 403 families. The distribution system comprises 64meter pipe of
150mm dia, 1677meter pipe of 100mm dia, 1270meter pipe of 75mm dia, 4893 meter PVC pipe of
50mm dia, 101 standpipe, 5 valves in boxes, and 15 washout outlets.
It should be noted here that the ground water in this area is contaminated by arsenic. Two trained
operator cum plumber operate and maintain the system under the supervision of a management
committee. Each family contributes a fixed service charge monthly to meet the cost of O&M. The
operators test some water quality parameters daily. These are turbidity, color, odour and residual
chlorine. Turbidity, color and odour are tested visually and physically while residual chlorine is tested
by colorimetric method. The SAE DPHE tests bacteriological test monthly by Prota-test kit. The
operator maintains all books & records.
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3.2.2 Description of intended uses and vulnerability
To determine the susceptibility of the consumer to contaminated water the following information are
necessary.
z

z

z
z
z

Who the water is intended for and its intended use. What special considerations are in place for
vulnerable groups such as infants, hospitalized patients, the elderly and the immunecompromised. Who the water is specifically not intended for;
Number of people and institutions served by different service level (communal, yard, within
house, industrial, commercial);
Socio-economic status of different communities served;
How water is to be used and what exposure routes are relevant;
What consumer education is in place for water use and how this is communicated, including
how consumers are notified of potential contamination.

The information is important as it will be used in the hazard analysis to determine the susceptibility of
the consumer to contaminated water.
An example of uses of supplied water and vulnerability is given in Box-4.
BOX-4 Intended user description of Muktagacha Pourashava water supply system
Muktagacha PWSS provides water to approximately 30% of the Poura area and the population served
is around 20% of its total population. The water is intended for general consumption by drinking, food
preparation, washing and cleaning. There is no special consideration for vulnerable groups such as
infants, hospitalized patients, the elderly or the immune-compromised. Street hydrants have been
provided to serve the poor people, who always are vulnerable to high health risk. Consumer
education on water use and notification on potential contamination is not in place in an effective way.

3.2.3 Description of Areas vulnerable to water supplies
z
z
z
z
z

Areas where free chlorine residuals are not available (In systems where chlorination is applied)
Areas where turbidity is often increased.
Areas where microbial contamination has often been detected.
Areas where leakage is commonly reported.
Areas of regular intermittence.

The purpose of noting these information is to evaluate whether there are areas within the distribution
system that might impact on water safety.
3.2.4 Description of the environment around the system
To understand the environment, more specifically the sanitary condition around the system and to
assess the potential contamination hazards thereto it is necessary to collect and describe the
following information:
z
z
z

Detailed sanitation practice of the population;
Location of sewers ( domestic and storm);
Location of drains, culverts, canals, ditches, ground depressions, ponds, water stagnant/ logged
areas;
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z
z
z
z
z
z
z
z

Major roads;
Population data;
Population served;
Location of Hat and Bazaars;
Location of Hospitals and Diagnostic Clinics;
Location of municipal waste disposal/dumping sites;
Location of sewage & drainage outfall;
Location of industries and their waste disposal methods & sites.

An example of description of environmental sanitation around a water supply system is given in Box-5.
Box-5

Example of description of environmental sanitation around Muktagacha PWSS

The environmental sanitation of the town is like that of other Pourashava of Bangladesh, and the
town is served with onsite sanitation facilities consisting of mainly pit latrines and septic tanks with
soak away pit. The management of the facilities, however, is not up to the level to keep the town
environmentally clean. There is no sludge management of these onsite facilities. When the pits/tanks
are filled up connections are given to the nearby surface drains and ditches with stagnant water. Thus
the present sanitation practice is polluting the town environment as well as a big threat to the water
supply system. The Pourashava authority claimed that sanitation coverage within the town is 90%.
There are two garbage trucks and 20 dustbins. There is solid waste collection system, however, no
specific sanitary land fill site. In most cases household garbage are just thrown around the house and
the solid waste from dense area and market place are collected and dumped in the ditches within the
town area as land development. Most of the supply mains are laid alongside these drains
ditches/dump sites posing serious threat of cross contamination of the supply water. The supply area
is thickly populated and not prone to flooding. Overall poor environmental sanitation is also a threat
to the whole water supply system of the town.

Summary
At the end of "System Description and Analysis" the team will have a set of information that shows:
1.
2.
3.
4.

the supply's primary and secondary infrastructure;
how many people use the water supply in different parts of the system
major hydraulic zones within the distribution system;
areas where there is evidence of failures in water quality/safety management as a means of
identifying particular areas of concern;
5. the environment within which the supply is found as a means of identifying potential hazardous
areas;
6. known water quality failures within zones of the network.

3.3 Tools development and validation (Step 3)
In order to collect data from the field on the nature of system appropriate means are needed. These are
data collection tool. Such data are to investigate what risks exist that may affect the system, and to
develop an understanding of how hazards could enter the supply and how these could be controlled.
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The first task in this process is to develop data collection tools and finalized these through field testing.
The tools should be system specific and include sanitary inspections and testing of selected physicochemical parameters. Following tools are recommended to assess and monitor the risks within the
systems:
z

z

z

Sanitary Inspection (SI) forms for primary mains, service reservoir, booster station, production tubewells, valve boxes, roads/drains/ditches crossing, stand pipes, house connection, pump house,
chlorination system, washout chambers, treatment units, overhead tanks, underground tanks of
consumers, roof tanks etc. The forms should be developed in a way so that for each risk a question
is asked that can be answered "Yes" or "No".
Physical-chemical parameters such as: Free Residual Chlorine, Total Residual Chlorine, pH,
Turbidity, color and odor.
Being developed, the tools should be tested in the field to see their effectiveness and modified as
required. The quality of the field test kits with regard to accuracy must be confirmed by cross
checking with laboratory tests. Appropriate training of using the SI tools as well as testing of the
water quality is very important.

Annex-1 provides one set of assessment tools/sanitary inspections forms.
Summary
At the end of this step, the WSP team should be aware of the importance and be competent in:
z
Developing, piloting and finalizing Sanitary Inspection (SI) forms;
z
Selecting appropriate physio-chemical parameters; and
z
Operating appropriate field testing equipment.

3.4 System Assessment (Risk analysis, Prioritization) (Step- 4)
The objective of the system assessment is to verify the information gathered on the supply system during
"System description and analysis". Using the information, inspection points within the network should then
be identified for field inspection. As the WSP is an iterative process, the information gathered during the
system analysis will be used to select the inspection points that are assessed in the field during the system
assessment. The selection criteria for inspection point during system assessment are outlined in Table-1.
Table-1 Selection Criteria for Inspection points
Hazardous environment

Proximity Hazardous environment to physical hazard
(sewer, low lying area)
Proximity to area of high faecal loading (population density)

Evidence of Previous
problems

Historical record of microbial contamination
Historical record of intermittence in supply
Historical record of leakage
Evidence of frequent low residual chlorine levels
Proximity to primary/secondary infrastructure

System characteristics of
vulnerability

Pipe attribute (age/material/length)
Pressure/supply zone
Proximity to identified part of the system considered very vulnerable

Susceptibility

Number of people affected downstream
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For the purpose of system assessment each unit/component of the system will have to be physically
verified to assess its present condition in relation to hazard, vulnerability and potential risks to safety of
water so that corrective actions can be undertaken. Furthermore, potential hazardous and vulnerable
points identified and noted in the system description are also to be physically verified for determining
safety measures needed. The assessment is to be carried out using the tools developed and necessary
equipment as well as technical expertise and experience of the assessors. The systems to be verified
broadly are listed in Table-2:
Table-2 System verification criteria
Inspection Point (Process Steps)
Catchment

Detailed Inspection Points
Boundary demarcation; Protection/safety; Prevention of water
contamination, Intake.

Treatment process
(Different treatment plants
use in different combination)

Surface water:
Pretreatment (de-silting, grit removal, roughing filtration, prechlorination); plain sedimentation; coagulation-flocculationsedimentation/floatation; coagulation-clarification; Rapid Sand
Filtration; Slow Sand Filtration; Chlorination; Treated Water
Reservoir; Overhead Tanks; Distribution Network.

Treatment process
(Different treatment plants
use in different combination)

Groundwater:
z No treatment at all ( direct to distribution);
z No treatment but with chlorination only (direct to distribution
or through overhead tanks);
z Aeration; Flocculation-sedimentation/ floatation; Rapid Sand
Filtration (Iron Removal); Arsenic removal; Chlorination; Clear
water reservoir; Overhead Tanks; Distribution Network.

Production tube wells

Tube-wells; Pump house, overhead tanks, Chlorination systems; all
infrastructures in and around the well/pump house; Potential
sources of pollution within the zone of influence of the tube-wells.

Distribution system

Trunk main; Secondary mains; tertiary main; valves/valve chambers,
service connection, air vents, washouts, street hydrants and other
infrastructure

What are hazards and barriers (control measures):
Hazard is a biological, chemical, physical or radiological agent that has the potential to cause harm.
Identification of potential hazard of a water supply system may be identification of specific hazard (e.g.
chemicals, bacteria, viruses, protozoa) and the sources of hazards (e.g. sewers, onsite sanitation, drains,
industries, etc.). For ensuring water safety hazard event is the most effective way to identify and quantify
risks than specific hazards. A hazardous event is a mechanism by which a contaminant of health concern is
introduced into the water supply.
Control measures are barriers applied in the water supply system to prevent hazards to ingress into
system. Control measure can be a physical barrier, a process or even a rule that can prevent hazardous
event to take place. Control measures need to have defined limits for operational acceptability (termed as
operational limit) that can be applied to operational monitoring parameters.
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Implementation of control measures is based on the multiple-barrier principle. The strength of the
approach is that a failure of one barrier may be compensated by effective operation of the remaining
barriers, thus minimizing in likelihood of contaminants. All control measures are important and should be
afforded ongoing attention. They should be subject to operational monitoring and control with means of
monitoring and frequency of data collection based on the nature of the control measure. Control
measures must be actions that can be taken that will prevent the hazard event from occurring and it
should be clear from the description of the control measure what will be done to reduce the risks.
Validation is an investigative activity to identify the effectiveness of a control measure. It is typically an
intensive activity when a system is initially constructed or rehabilitated. It provides information on
reliability, achievable quality, improvement or maintenance to be used in system assessment in preference
to assessed values. It also defines the operational criteria required to ensure that the control measures
contribute to effective control of hazards.
How to prepare a hazard matrix:
To identify a hazard event in any distribution system, it is important to consider the source-pathwayreceptor model of contamination. In this model the source is the source of the hazards, the receptor is the
water supply (in this case the pipes that form the distribution system) and pathways are the means by
which the hazards can leave the 'source' and reach the 'receptor'.
Source
(Hazard event/environment)

Pathway

Receptor

(Vulnerability of piped supply)

(Receiving water infrastructure)

Hazard Source = Sewer, drain, bird roosting on service reservoirHazard Movement Release = Leaking
sewer, infiltration from drain, defecating bird Hazard Pathway = Effluent from sewer, grey water flush in
drains, rain washing bird faeces Hazard Receptor = Pipe leaks (i.e. has holes) , pipe is submerged
= HAZARD EVENT
Risk is the likelihood of identified hazards causing harm to exposed populations in a specified time
frame, including the magnitude (severity) of that harm and/or the consequences. Severity is usually
gauged in relation to both the number of people affected and the likely impact on those affected
people. Risk is proportionate with severity i.e. Risk = Likelihood x Severity.
Box 6 : Risk and Severity guidelines
Likelihood
Almost certain
Likely
Moderately likely
Unlikely
Rare
Impact
Catastrophic
Major
Moderate
Minor
Insignificant

Definition
Once a day
Once per week
Once per month
Once per year
Once every 5 years
Definition
Potentially lethal to large population
Potentially lethal to small population
Potentially harmful to large population
Potentially harmful to small population
No impact or not detectable
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Severity or Consequence

Likelihood or frequency

Risk Factor
Matrix

Minor

Moderate

Major

Catastrophic

1

2

3

4

5

Rating Insignificant

Almost Certain

5

5

10

15

20

25

Likely

4

4

8

12

16

20

Moderate

3

3

6

9

12

15

Unlikely

2

2

4

6

8

10

Rare

1

1

2

3

4

5

Risk = LxS

Output of hazard assessment semi-quantitative risk prioritization in the catchment process step as an
example is listed below:
Hazardous Event Hazard Type Likelihood Severity
Sewage spill
during large storm
transporting
pathogens to reach
unacceptable
concentrations at
the surface water
abstraction point

Microbial
(pathogens)

2

5

Risk

Control
Measures

Pollution control
in source water
(Significant
because control catchment
Filtration of
measures are
water
either
not in existence Disinfection of
or not effective) water Boil water
advisory

10

Basis
Waterborne
disease outbreaks
have arisen from
pathogens from
sewage including
Cryptosporidium
and viruses during
similar scenarios

Critical limits are levels of performance at which action must be taken to ensure that control is maintained,
they should be set at a level where exceeding the limits will not result in a significant risk to health. Critical
limits must be directly or indirectly measurable or observable, as otherwise control performance cannot
be assessed.
Every control measure needs a system to monitor its performance in relation to the critical limits.
Monitoring should concentrate on parameters directly related to process control and should use methods
that provide results that can be easily interpreted at the time of measurement or observation.
Corrective measure will be undertaken to prevent contaminated water being supplied if monitoring
demonstrates that the critical limit has been exceeded. Corrective action is an important part of an overall
preventive management approach. If a control measure is identified where no corrective action can be
identified, then it is essential that the water supplier undertakes further work to identify what options exist
to rectify non-compliance. Corrective actions may require regular revision and there should be a regular
review of working practices, best practice guidelines and available literature to ensure that the corrective
actions are those most appropriate and effective.
In addition to operational monitoring of the performance of the individual components of drinking water
supply system, it is necessary to undertake final verification for reassurance that the system as a whole is
operating Safely. Verification may be undertaken by the supplier, by an independent authority, or by a
combination of both. Verification typically includes testing for faecal indicator organisms and hazardous
chemicals.
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3.4.1 Guidelines for system assessment with regard to catchment, source, treatment processes,
production tube-wells, distribution systems.
a. Catchment
Critical inspection items/criteria for assessment: Physical environment, raw water quality.
The following are the potential hazards in catchment:
z
z
z
z
z
z
z

Production of flow and/or storage of water;
Solid waste disposal in the catchment;
Sewerage and septic system discharges in the catchment;
Industrial waste discharges in the catchment;
Chemical use in catchment areas (e.g. use of fertilizers and agricultural pesticides);
Human access (e.g. recreational activity).
Livestock access/washing in the catchment.

b. Source
Water sources are of mainly two kinds: surface water and ground water
Critical inspection items/criteria for assessment of surface water sources:
z
z
z
z
z
z
z
z

Description of water body type (e.g., river, reservoir, dam)
Physical characteristics (e.g., size, depth, thermal stratification, altitude)
Flow and reliability of source water
Retention times
Water constituents (physical, chemical, microbial)
Protection (e.g., enclosures, access)
Recreational and other human activity
Bulk water transport

The following are the potential hazards of surface water sources:
z
z
z
z
z

z
z
z

z
z
z
z

rapid variations in raw water quality;
sewage and septic system discharges;
industrial discharges;
chemical use in catchment areas (e.g. use of fertilizers and agricultural pesticides);
major spills (including relationship to public roads and transport routes), both accidental and
deliberate;
human access (e.g. recreational activity);
wildlife and livestock;
land use (e.g. animal husbandry, agriculture, forestry, industrial area, waste disposal, mining)
and changes in land use;
inadequate buffer zones and vegetation, soil erosion and failure of sediment traps;
storm water flows and discharges;
active or closed waste disposal or mining sites/contaminated sites/hazardous wastes; and
climatic and seasonal variations (e.g. heavy rainfalls, droughts) and natural disasters.

Critical inspection items/criteria for assessment of ground water sources:
z
z

Confined or unconfined aquifer
Aquifer hydrogeology
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z
z
z
z
z
z

Flow rate and direction
Dilution characteristics
Recharge area
Wellhead protection
Depth of casing
Bulk water transport

The following are the potential hazards of ground water:
z

z
z

Aquifer contamination from discharges or seepages associated with agricultural practices (e.g.,
pathogens, nitrates and pesticides), on-site sanitation and sewerage (pathogens and nitrates)
and industrial wastes
Depletion of ground water level due to consistent abstraction of ground water particularly in
dry season due to irrigation
Saline water intrusion due to climate change, seasonal variations and natural disaster

c. Treatment Process
Critical inspection items/criteria for assessment:
z
z
z

z

z
z
z
z
z
z
z
z
z
z
z
z

Physical condition of various process units;
Flow rate;
Pollutant and impurities reduction efficiency and/or performance of each treatment unit/
process (De-silting/grit-removal; Pre-chlorination; pH correction; Coagulation/
flocculation/floatation/ sedimentation; coagulation/clarification; Rapid sand filtration; Slow
sand filtration; Disinfection/storage; Post chlorination; IRP, ARP);
Back-up (trained/ skilled human resources, buffer stock of pumps, equipment, appliance,
fittings, chemicals, reagents, media etc.);
Control systems;
Quality of treatment chemicals and materials;
Chemical dosing;
Chemical mixing;
Alarm system and monitoring equipment;
Power;
Potentials for accidents;
Recurring natural disaster;
Potential formation of disinfection by-products;
Potential cross-connection to contaminated water/waste water, internal short circuiting;
Sludge disposal with special attention to arsenic sludge;
Water quality of the treated water in relation to health based targets.

The following are the potential hazards of treatment process:
z
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Hazards may be introduced during treatment, or hazardous circumstances may allow
contaminants to pass through treatment in significant concentration. Constituents of drinking
water can be introduced through the treatment process, including chemical additives used in
the treatment process or products in contact with drinking water. Sporadic high turbidity in
source water can overwhelm treatment process, allowing enteric pathogens into treated water
and the distribution system. Similarly, sub-optimal filtration following filter backwashing can
lead to the introduction of pathogens into the distribution system.
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z
z

z

z

z

z
z

z
z

z

z

z

Flow variations beyond design limits can have a negative impact on the treatment processes.
Inappropriate or insufficient treatment by each unit /process including dis-infection can lead to
the production of water of substandard quality.
Inadequate back-up (infrastructure, human resources) can lead to the poor performance of the
whole process.
Process control failure and malfunction or poor reliability of equipment can lead to
malfunctioning of the systems.
Use of unapproved or contaminated water treatment chemicals and materials will contaminate
the water instead of decontamination.
Chemical dosing failure or inadequate mixing will lead water to pass through untreated.
Failure of alarms and monitoring equipment might give rise to serious hazardous event without
warning.
Interruption in power supply will impair the quality of treatment.
Lack of preparedness for potential accidents and recurring disasters may cause interruption to
the process.
Lack of alertness about harmful disinfection by-product (DBP) formation may lead to its
formation unnoticed.
Cross-connection to contaminated water/waste water, internal short circuiting will contaminate
the treated water.
Improper disposal of sludge, especially arsenic sludge can be very hazardous to the ground
water and immediate surroundings.

d. Production Tube-wells
Critical Inspection items/criteria for assessment:
Physical
environment

Whether well-head is properly sealed and above flood level; whether
proper pump house provided; whether security fence provided; whether
there are any source of pollution/contamination & hazards within the
zone of influence of the well (garbage dump, municipal waste dumping
sites, drains, ditches, latrines, urinals, washing place, cattle shed, compost
pit, cattle grazing, depression causing water logging / water stagnancy;
burrows; rat holes, canals, rivers, sewerage etc.); whether there are any
source of pollution uphill the tube-well; whether agricultural activities
with or without the use of fertilizers/ pesticides, ongoing if within the zone
of influence; whether industries and its waste disposal sites are existing
within the zone of influence.

Physical condition
of the fittingsfixtures in and
around the
tube-well

Non-return valves working condition; whether any valve box or joint
leaky/overflowing; whether meters, fitting-fixtures rusted or corroded;
whether physical condition of pump house (roof, floor, plinth, walls, doorswindows, drainage, electric panel, switch gears) is in proper order in all
respect or not.

Structural stability
of the tube-wells

Whether securely fixed with floor block, discharge casting, and delivery
pipe; whether column pipes, shafts, sockets etc. are in good physical
condition; whether leakage exits between pump shaft & gland packing.

Pump maintenance
and supply
restoration
procedure

Whether manual for such procedure exists and followed?
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z

In situation where conventional treatment system does not exist, if required based on raw water
quality , treatment processes in various combination with or without pre-treatment can be
adopted as control measures. The treatment proces generally are plain sedimentation;
roughing filtration, slow sand filtration; coagulation- flocculation- sedimentation/floatation;
coagulation-clarification; rapid sand filtration; disinfection; IRP; ARP; storage; post chlorination.

Other general control measures are:

a. Ensuring proper specification of each infrastructure and process unit according to the drinking
water quality requirement.
b. It is important that the processes are optimized and controlled to achieve consistent and
reliable performance. In order to ensure process optimization and proper control, operation
and maintenance manual showing optimal post-process-impurities and pollutants burden
along with appropriate control measures and maintenance is to be developed and used for
each process unit. Critical operational limit for each unit/process is to be set and shown in the
operational manual including action required in case critical operation limit crosses.
c. Proper chemical dosing operation, especially chemical coagulation in proper pH regime,
because it is the most important step in determining the removal efficiency of
coagulation/flocculation/clarification process. It also directly affects the removal efficiency of
granular media filtration units and has indirect impacts on the efficiency of the disinfection
process. A failure or inefficiency in the coagulation process could result in an increased
microbial load entering drinking water distribution. On the other hand excess and unutilized
coagulation might increase its own concentration in the drinking water at the cost of human
health.
d. Application of an adequate level of disinfection is an essential element for treatment system to
achieve the necessary level of microbial risks reduction. Where disinfection is used, measures to
minimize Disinfection By-Product (DBP) should be taken into consideration. Storage of water
after disinfection and before supply to consumers can process by increasing disinfectant
contact time.
e. Use of approved water treatment chemicals, media, reagents and materials.
f. Quality control of water treatment chemicals, media, reagents.
g. Availability of trained/skilled personnel; availability of buffer stock of chemicals/materials; spare
parts; fittings-fixtures-equipments-appliances-parts etc. and uninterrupted power supply.
h. Optimization of chemical dosing, filter backwashing and flow rate.
i. Laboratory setup/test kits.
Operational Monitoring
z

z

z
z
z

Measuring performance of each treatment unit/process daily or more frequently. Performance
refers to the reduction/ removal of impurities /pollutants or attaining a degree of quality
improvement within the predetermined operational, minimum and maximum limit/range.
Measuring disinfectant concentration and contact time, pH, E-coli, significant chemical parameters,
turbidity, and color, at the respective points in 3-4 hours interval for medium to large plants
using surface water.
Checking quality of chemicals, reagents, media etc. prior to use.
Checking stock of essential items periodically.
Frequent checking of flow rates.

Operational monitoring tools for treatment processes are given in Annex-3.
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c. Production Tube-wells
In Bangladesh, piped water supplies, rural and urban, are predominantly based on ground water
abstracted by deep production tube-wells of different diameters, varying from 1.5'' to 8'' Microbial
qualities of the aquifers from which these wells extract water are generally of good standard. However,
because of improper physical maintenance & handling and/or inadequate sanitary compliance,
contaminant from surface or subsurface level might enter the aquifer and render the water unsafe. The
chemical qualities of this water are also generally acceptable excluding occasional occurrence of high
arsenic concentration in some situation. It is important that system assessment along with identifying
other associated safety measures is carried out for the production tube-wells to ensure safety of water
produced by these wells.
Control measures
z
z
z

z

Provision of protection by fencing.
Provision of chlorination at delivery site if no other treatment is intended.
Best physical and environmental condition must always be maintained by removing and
preventing all sources of pollution and contamination and potential hazards within the zone of
influence. No unauthorized entrance by anybody and no entrance of livestock should be
allowed within the protected area. All fittings-fixtures and infrastructures should also be kept in
best working and physical condition by repairing, replacing, cleaning, re-fixing, refitting,
painting.
As much care as possible must be taken to prevent entry of external pollution/impurities during
the maintenance work of the sub-pump/lift pump (good workmanship or hygienic).
Immediately after the completion of maintenance work, the tube-well should be washed for a
considerable period of time by opening the washout valve. It is always preferable to restore
supply of water with chlorination.

Other points to note:
z
z
z

Provision of operation, maintenance, sanitary compliance and communication manual/hand book.
Provision of reporting system along with reporting tools/formats.
Provision of operational monitoring and maintenance logbook.

Operational Monitoring
z

z
z
z
z
z
z
z

z
z
z

z
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Daily checking the functionality of the major valves, the flow meters, the flow control and
chlorination systems.
Daily checking of joints for leakage
Daily checking for water logging, water pooling, water stagnancy in and around the pump house.
Daily checking the security wall /fence.
Daily checking for cleanliness in and around the pump house.
Daily checking for ensuring prevention of any potential source of contamination and hazards.
Daily checking of chlorine dosing.
Weekly checking of operational and maintenance log book to see the activities performed in
the preceding week.
Conducting monthly sanitary survey.
Periodical testing of water quality: P/A test, Arsenic, Mn, & others as per HBT
Periodically checking the knowledge, technical skills and communication capability of the
operators following the operation, maintenance, sanitary compliance and communication
manual/handbook.
Annual physical survey/inspection of all the infrastructures.
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Operational monitoring tool for Production Tube-well (PTW) is given in Annex-4.

d. Distribution Systems
The protection of the distribution system is essential for providing safe drinking water. Because of the
nature of the distribution system, which may include many kilometers of pipes along with storage
tanks, standpipes, service connections and the potential for tampering and vandalism, possibilities of
microbial contamination.
Control Measures
z

z
z
z

z

z
z
z

z

z
z

Water entering the distribution system must be microbially safe and ideally should also be
biologically stable. Maintaining a disinfectant residual throughout the distribution system can
provide some protection against contamination and microbial growth problem. A more stable
secondary disinfecting chemical (e.g. chloramines instead of free chlorine) can prove successful
in controlling Nagleria-fowleri in water and sediments in long pipelines. Where a disinfectant
residual is used within a distribution system, measure to minimize Produciry of Disinfection ByProduct/(DBP) should be taken into consideration;
Undertaking a programme of pipe replacement, flushing and relining;
Maintaining a constant positive pressure in the system;
Reducing the water retention time in the system by avoiding stagnation in storage tanks, loops
and dead-end section will contribute to maintaining drinking water quality;
Appropriate survey and maintenance procedures to prevent contamination and to prevent and
remove accumulation of internal deposits;
Compliance of appropriate repair procedures to ensure hygiene and disinfection;
Implementing cross-connection and backflow prevention devices;
Water distribution system should be fully enclosed, and storage reservoirs and tanks should be
securely roofed, and entrance doors/manholes kept fully closed to prevent contamination;
Where household storage is used to overcome intermittent supply, localized use of disinfectants
to reduce microbial proliferation may be warranted;
Increasing disinfectant dose during monsoon, especially during flood;
Availability of backup systems (power supply, trained/skilled human resources, necessary
equipment and materials);

Other points to note:
z
z

Maintaining security to prevent sabotage, illegal tapping and tampering;
For each control measure, implementation and operational procedure is to be produced along
with critical operational limit, including action to be followed as corrective measures;

Operational Monitoring

The parameters selected for operational monitoring should reflect the effectiveness of each control
measure, provide a timely indication of performance, be readily measured and provide opportunity for
a appropriate response.
z

z
z

Daily inspection/vigilance/surveillance for prevention and removal of any visible sources of
contamination of the distribution system.
Daily measurement of hydraulic pressure in the system, especially in vulnerable sections.
Daily measurement of chlorine residuals at the critical points.
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z
z

z

z

Daily checking of presence and absence of faecal contamination.
Daily measuring faecal coliform from the most vulnerable points following statistically significant
methodology.
Chemical parameters to be checked daily are: pH, Turbidity, DBP, Colour, Taste & Odour and
others as required.
Checking sanitary compliance of the physical infrastructure by monthly sanitary survey using
the tools.

Operational Monitoring tool for distribution system is given in Annex-5.
Summary

At the end of this stage, a WSP matrix can be developed for each of the identified inspection points.
This should begin with identification of the hazard event and end with the identification of corrective
actions. This matrix can be used as the operational tool through which water quality can be managed
in the system.

3.6 WSP Management & Operational Procedure (Documentation and
Record Keeping) (Step 6)
Management
Effective management implies definition of action to be taken in response to variations that occur during:
z
z
z
z
z
z
z

Normal operational period
Predictable incidents
Unforeseen events
EmergenciesThe management plan should also include:
Plan and action when required for closing supply, water avoidance and 'boil water' orders.
Monitoring and verification plan as a routine activity
Supporting programmes, which are important in ensuring water safety.

Documentation
Documentation of a WSP should include:
z

z
z

z

Description and assessment of the drinking-water system including programmes to upgrade and
improve water delivery.
Plan for operational monitoring and verification of the drinking-water system.
Water safety management procedures for normal operation, incidents and emergency situations
including communication plan; and
Description of supporting programmes.

Records are essential to review the adequacy of the WSP and to demonstrate the adherence of the
drinking water to the WSP.
Five types of records are generally required:
z
z
z
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Supporting documentation for developing the WSP including validation;
Records and results generated through operational monitoring and verification:
Outcomes of incident investigations;
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z
z

Documentation of method and procedures used; and
Records of employee training programme.

Periodic review of WSP records is recommended so that trends can be noted and appropriate actions
decided upon and implemented.
Communication:
Communication strategies should include:
z

z

z

z

Procedure for promptly advising of any significant incidents within the drinking-water supply,
including notification of the public health authority, public announcement through miking,
community radio, posters etc.
Summary information to be made available to consumers- for example, through annual reports and
on the Internet;
Establishment of mechanisms to receive and actively address community complaints in a timely
fashion.
Public educational/awareness building communication programmes for:
a. Enrolling the consumers' cooperation and support to prevent wastage, misuse and abuse of
drinking water.
b. Maintaining sanitary conditions of the in-campus/ in-house water supply infrastructure
including in-house hygienic handling of water.

Operational Monitoring
z

z
z
z
z
z
z
z
z

The operational monitoring plan should be prepared based on the operational monitoring needs
identified and noted during system assessment. For each control measure there should be
specified operational monitoring intervention describing what, how, when and who along with
remedial actions required. It should also include the following information;
Water quality parameters to be monitored and method of analysis;
Sampling or assessment location and frequency;
Sampling or assessment methods and equipment;
Schedules for sampling or assessment;
Methods for quality assurance and validation of results;
Methods of checking and interpreting results;
Responsibilities and necessary qualification of staff;
Methods of documentations and management of records, including how monitoring results will be
recorded and stored;
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3.7 WSP Application (Step7)
Water Supply Provider(s) will prepare their respective WSPs for the piped water supply following the
guideline given in the preceding sections 2 through 3.6. It is understood that without having the
management commitment on implementing WSPs, the implementation of the WSPs will not possible in
true sense. Though it is important to introduce WSP in each piped water supply for providing safe water to
the consumers, which also reduces the cost of water quality problems and as the system assessment and
updating is one of the important tasks of the WSP, the unaccounted for water (UFW) will also be reduced,
preventing leakages. It is anticipated that it would not be possible to start implementing WSP in every
piped water supply at the initial stage; it will require some results based study, which will lead other
service providers to implement WSPs. Before full scale implementing of the WSP to each and every piped
water supply following steps will need to be ensured.
1. WSP will be the part of any new and/or rehabilitation of piped water supply projects;
2. All WASAs will start piloting of the WSPs immediately and based on the results they will go for full
scale WSPs within an achievable time;
3. WSP scaling up programme of WHO/Aus Aid, that is ongoing, will be carefully evaluated so that
replication of the WSPs would become easier and acceptable to the providers;
4. Dissemination the benefits of the WSP to encourage implementing WSPs;
5. DPHE will play key role to build awareness among the Pourashavas/City Corporations and nonpiped water supply areas to implement WSPs;
6. Support and guide the water supply authorities in the preparation and implementation of the WSPs;
7. Organize training to prepare and implement WSPs;
8. DPHE/PSU/ITN-BUET/WHO will make post implementation visits;
9. Update the National WSP guidelines based on the field experiences and lesson learnt.
For helping the piped water supplier in preparing a WSP, a typical WSP for piped water supply is appended
as Annex-6.

3.8 System Improvement
Forming a WSP steering group and WSP preparation team a proper description of a supply system is
required which should be well defined and self explanatory and may be supported by a basic flow
diagram for the supply. This is followed by defining the intended use of the water and assessing the level
of vulnerability of the varied end-user groups. Then to collect data from the field on the nature of the
system, to investigate what risks exist that may affect the system and to develop an understanding of how
hazards could enter the supply and how these could be controlled. Tools are developed and piloted data
collections are done at the outset. The tools used in a field assessment should be system specific and
include sanitary inspections and testing of selected physico-chemical parameters. Before undertaking the
assessment, sanitary inspection tools are taken care of. Findings from sanitary inspection field testing in
the development of these guidelines noted the importance of standardization in order to maintain
comparability. To achieve standardization, forms are developed with personnel who have local knowledge
of the design of individual facilities within the network (such as valve boxes, service reservoirs). These
forms may be slightly different from the sanitary inspection forms used for monitoring, which may be
modified for individual service reservoirs or valves. The gathered information during the system
description and analysis on the supply network will be verified at the system assessment. With the
gathered information, inspection points within the network are identified for field inspection. As the WSP
is an iterative process, information gathered during the system analysis will be used to select the
inspection points that are assessed in the field.
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In the process of system description and analysis, tools development and system assessment if any sort of
information gap on system description and analysis, tools preparation or system assessment are found
then the system improvement is to be called for. After reviewing with proper improvement and
modification by following the step 2, 3 & 4 the whole system should be improved by the system
improvement process before entering the operational monitoring step.

3.9 Supporting Program
Supporting programmes can be defined as organization-wide programmes that are required to support
the delivery of safe quality water by the organization and any contractors used. Supporting Programmes
are those activities, which indirectly support water safety and are also essential for proper operation of the
control measures. It covers a range of activities including training course, Standard Operating Procedure
(SOP), source protection protocol, risk map etc. as well as legal aspects such as a programme for
understanding the organization's compliance/obligations. Due to the increasing demands on
organizations in terms of business aspects and the production of many water 'products' (drinking water,
recycled water, etc.) it is essential that organizations understand their liabilities and have programmes in
place to deal with these issues. Examples of types of Supporting Programmes are provided below in the
Table-3.
Table-3 Types of Supporting Programmes that could be included in the WSP

Program

Purpose

Examples

Standard Operating
Procedure (SOP)

To ensure that critical limit monitoring is reliable and of Calibration schedules.
Self-calibrating equipment.
acceptable accuracy

Source protection
protocols

To ensure that the source is well protected by fence, any Maintenance program
permanent boundary etc. and the intake structure is in good
working condition

Training course and
awareness

To ensure organization (and contractor) personnel
understand water safety and the influence of their actions.

GIS risk mapping

Mapping areas of the water supply system with the physical, Mapping areas of catchment
chemical etc. information to assess the utilities, to convert critical to water Quality
data displayed on paper maps into digital format, to provide (Figure-5)
the visualization of infrastructure assets and the tracking of
their associated risk factors. Furthermore, applications of GIS
technologies offer the capabilities to spatially analyze data,
to examine infrastructure deterioration induced by spatially
variable risk factors.

WSP training. Competency
requirements. Induction
training.

The organization should use the examples (while not intended to be exhaustive) as a guide and assess the
programmes it currently has in place and any gaps that need to be addressed including:
z
z

Existing program updating; and
New programmes development.
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At the end it is important to ensure that version control on the programmes is clearly marked to ensure
that staff follows the most current procedures.

Figure-5 Map displaying the hydraulic criticality of water mains: bold lines refer to a high criticality, (example
from CARE-W)
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4.0 Guideline to prepare On-site Water Safety Plan
(WSP) for Rural Water Supply Systems
(RWSS) of Bangladesh

The technology that dominates the Rural Water Supply scenario of Bangladesh is Hand Tube Wells (HTW);
namely Shallow Tube Wells (STW), Deep Tube Wells (DTW), Very Shallow Shrouded Tube Wells (VSST) and
Tara Tube Wells (TTW).The other technologies that are in use in Bangladesh in limited scale are:
z
z
z
z
z

Dug well/Ring well (DW/RW)
Pond Sand Filter (PSF)
Rain Water Harvesting (RWH)
Infiltration Gallery
Gravity Fed/Flow System (GFS)

There is no doubt that the mere size of the rural water supply systems poses a huge challenge for the
sector to ensure the safety of the drinking water. But ensuring minimum safety of these systems can no
longer be ignored as about 125 million people of Bangladesh are dependent on these systems for their
drinking water. To make sure the safe rural water supply, some inspection point should be defined on the
basis of the component of each technology. The inspection points will read out the likely hazard and
potential risks to allow the required control measures. Operational monitoring with What, How, Who, When
will solve the problem and accordingly proper management, communication and documentation will be
followed. Technology specific guideline for assessment of rural water supply systems is shown in Annex-7.
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5.0 Proposed WSP Implementation Strategies/
Methodologies for Rural Water Supply
System
There are about on average 2000 Water Supply System in each union. Each of these systems needs to
adopt safety measures in the light of the guideline for preparation of water safety plan(WSP) so that the
water it produces and finally ingested by the people meet the health based targets set by the GoB. Ideally
the users should be responsible to adopt and maintain safety measures of their respective systems, but in
reality nearly most of them are not aware of such requirement, hence vulnerable to consume unsafe water,
unaware. In view of this, the caretakers and the consumers/users need to be sensitized and mobilized so
that they express their interest as well as demand for making their systems safe. Being the lowest tier of
the Local Govt. Institutions (LGI) the union Parishad is in the best position to support the people in
generating such demand and help meet the demand with support and cooperation from, the central
government, the upazilla parishad and the line govt. departments. To carry out such function the union
parishad will have to be mandated, authorized and provided with requisite funds, human resources and
capacity building as described below. It is worth noting here that it might take 3-5 years for a union to
plan and execute the safety interventions including attaining sustainability for all water supply systems
within the union.

5.1 Strengthening the Union Parishad
In the light of the experience of LGI-JICA Chowgacha-Sharsha (Jessore) Integrated Sustainable Arsenic
Mitigation Project the union parishads should be provided with:
1. Annual Budget under Local Govt. Support Project.
2. One trained Water Safety Plan-Implementation Organizer for each union. The union Parishad should
be authorized to higher their organizers and also to pay monthly remuneration from the fund
received under LG support project.
3. Authority to purchase test kits & reagents, and to carry out arsenic and P/A test on payment by the
water testing service receiving beneficiaries.
4. Authority to purchase and provide two bags of cement per system, free of cost, to the
owners/caretaker of water systems, if required to construct/reconstruct/repair the system
following fulfillment by the users of the terms and the conditions set by the union parishad with
respect to adopting safety measures.
5. Authority to use the services of its gram polices in conducting arsenic and P/A test.
6. Authority to print application cum agreement forms for distribution among the users of the water
system (One form for each system). The application form will contain the terms and conditions of
the Union Parishad and the undertaking by the applicant to qualify for soliciting support of the
Union Parishad.
7. Authority to train up caretakers of the water systems and local private mechanics on
maintenance of PSF, Dug wells, Rainwater harvesting etc. so that the users can employ their
services as and when required.

5.2 Organizing the Users of the Water System
The WSP Implementation Organizer will visit a fixed number of systems each week to accomplish the
following:
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1. Help forming users committee (one committee for each system).
2. Sensitize/motivate the committees to agree to improve safety of their respective systems.
3. Undertake joint physical inspection (organizer and the committee) of the water system for need
assessment following the check list and make a list of actions/works to be carried out for the
improvement of the safety. System wise checklists are given in Annex-8.
4. Help filling the application-cum-undertaking form by the users committee. (Application form will
contain the expressed desire for safety improvement; request for services of the organizer;
undertaking to test water samples, to repair/replace parts as required, to maintain physical and
sanitary conditions, to ensure hygienic use of water, to use the cement for the intended purpose
only and to maintain meeting and financial records etc.).
5. Follow up visit to ensure actions by the users as mentioned in the application-cumundertaking/agreement form and system/need assessment done earlier.
6. Test water samples at site if required.
7. The organizer will submit weekly accomplishment report to Union Parishad Chairman.

5.3 Implementation of Safety Measure of the Water System
1. The user committee will undertake the physical and other works/measures as determined during
system need assessment and also as mentioned in the application-cum-agreement form.
2. All costs will be borne by the users committee except the cost of two bags of cement which will be
provided by the union parishad free of cost.
3. The users committee will undertake operational monitoring and maintenance works as required as
mentioned in the application-cum-agreement form.
4. The users committee will carry out water test as agreed in the application form. (Turbidity, Color,
odour & tests to be carried out daily; arsenic and P/A test to be carried out half-yearly or more
frequently as required)
5. The users committee will submit WSP implementation report to the Union Parishad.

5.4 Water Supply Safety Promotional Support by DPHE/Upazilla Parishad
DGHS field staff responsible for implementation of control of diarrhoeal diseases is in an ideal position to
closely interact with the caretakers, owners and beneficiaries of the water supply systems to improve
safety of their respective water supply systems. The safety measures will definitely, to a large degree
improve the bacteriological quality of water which will directly impact on the incidence of diarhoeal
diseases. The diarhoeal disease has been on the increase over the last few years, mainly due to the
deterioration of bacteriological quality of water as is generally assumed. The safety measures the DGHS
can promote among the caretakers, owners and users are:
1. Repair/rectify/reconstruct platforms of their respective HTWs including the sanitary seal/CC block.
2. Repair/rectify/reconstruct the CC drains and improve overall drainage around the water supply
system by earth filling with proper compaction and outward slope so that no water
pooling/logging/pooling/ stagnancy is created.
3. Removal of all sources of pollution from the catchments (an area within 10m radius of the water
system). The potential sources of pollution are pit latrine, hanging latrine, solid/liquid waste
pits/dumps, surface run off (storm, household) disposal pits, open defecation, cattle sheds,
agricultural activities with use of fertilizers & pesticides etc.
4. Prevention of unsanitary activities like washing, cleaning, bathing etc. in the catchments and
unsanitary priming of the HTW.
5. Promotion of sanitary and hygienic methods of the water collection, carriage, transportation,
storages and handling.
6. Sanitary methods of restoration of services after natural disasters.
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5.5 Training
1. Comprehensive training to be given to the WSP organizers in the light of their duties and
responsibilities stated above.
2. Training of the gram polices to be given on testing of arsenic and faecal contaminants (P/A).
3. Training of DGHS staff engaged in promotion of safety of the water supply system.

5.6 Supervision
1. The SAE and the ward members will oversee the function of the organizers.
2. The SAE, the Ward members and the DPHE tubewell Mechanics will physically verify the quality of
works done by the users.They will share their findings with the Union Parishad Chairman.

5.7 Review of Progress
1. In the monthly union parishad meeting progress of works (all items i.e. formation of water users
committee, system assessment, application/agreement completed, cement distribution, actual
physical works, water test etc) will be reviewed.
2. At the Upazilla Parishad monthly meeting, the progress of works will be reviewed based on reports
received from the Union Parishads and oral reports of the SAE, DPHE. The Union Parishad will send
the monthly reports to the Upazila parishad.

5.8 Piloting the Proposed Implementation Strategies
It is proposed that the above strategy be tested in a pilot scale in three upazillas under each
administrative division to test feasibility. At the end of the pilot phase an in-depth evaluation should
be carried out.
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