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Steps in target setting (excerpt)

Periodic
review

Incremental
improvement 

Baseline analysis:
Review of the environmental and

health situation

Identification and prioritisation 
of problems

Agreement on draft targets and 
programme of measures

Need for adequate, 
target-area-specific 

data and information
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Typical challenges (drinking-water)

Systematic routine surveillance is
not existent or not functioning 

Non-representative surveillance
findings:
• Biased to urban areas
• Random data

Data are not ready for analysis:
• Scattered between institutions
• Varying structures and formats
• Outdated



Workshop on 
Setting Targets and Reporting

Geneva, Switzerland
10 February 2009

Possible targets

Long-term

Systematic and routine drinking-
water quality surveillance

Established procedures for data 
collection, reporting and storage

Established procedures for 
routine data analysis

Short-term

Collection of data available 
from different sources

Initial screening of data and 
their quality

Definition of reporting and 
storage requirements

Rapid assessment of drinking-water quality 
(RADWQ)
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RADWQ studies

Provision of statistical representative snapshot

Rapid procedures:

• One-off exercise

• Limited time-span

Cluster sampling strategy:

• Reduction of costs and time at maximum sampling 
efficiency

Limited range of health relevant parameters
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Critical parameter approach

Appearance

Conductivity

Iron

Nitrate 

Arsenic

Fluoride

Thermotolerant coliforms

Turbidity

pH

Chlorine residuals

Physical and chemicalMicrobial and related
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Use of field testing methods
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Use of sanitary inspections

Water quality analysis:
• Details on current 

conditions

Sanitary inspections:
• Powerful on-siterisk 

assessment tool

• Information on 
immediate/ongoing 
risks and their causes

PROTECTED SPRING
I General information
a. WSS No:………………………………..
b. Community Name……………………...
c. Date of visit: …………………………...
d.Water sample - TTC/100ml …………..

II Specific Diagnostic Information for Assessment Risk
1. Is the spring unprotected? Y/N
2. Is the masonry protecting the spring faulty Y/N
3. Is the backfill area eroded? Y/N
4. Does spilt water flood the collection area? Y/N
5. Is the area around the spring unfenced? Y/N
6. Can animals have access within 10m of the spring? Y/N
7. Is there a latrine within 30m and uphill of the spring? Y/N
8. Does surface water collect uphill of the spring? Y/N
9. Is the diversion ditch absent or faulty? Y/N
10. Are there nay other sources of pollution uphill of the spring Y/N
(e.g. solid waste, animal kraal etc)?

Total risk score /10
Results and comments
Signature of inspector
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Data storage and management
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RADWQ survey design?
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Elements of survey design

How many water supplies do we have
to test to be confident of our results?

Calculate sample size
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Calculating sample size

2

)1(4

e

DPP
n

−=

n Required number of water supplies

4 Factor to achieve 95% level of confidence

P Assumed proportion of water supplies with a water 
quality exceeding the target established

D Design effect

e Acceptable precision
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Elements of survey design

Make sure that the different supply
technologies are adequately represented

Carry out primary stratification:
Proportional weighting by technology type

How many water supplies do we have
to test to be confident of our results?

Calculate sample size
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Survey design in simple

Primary stratification
Sample size: 1,600 supplies

60% of population 
served by springs

(SP)

960 SP

40% of population 
served by boreholes 

(BH)

640 BH
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Elements of survey design

Make sure that the different supply
technologies are adequately represented

Make sure that the different parts of the
country are adequately represented

Carry out primary stratification:
Proportional weighting by technology type

(based on population served)

Carry out secondary stratification:
Proportional weighting by broad areas

How many water supplies do we have
to test to be confident of our results?

Calculate sample size
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Survey design in simple

Primary stratification
Sample size: 1,600 supplies

60% of population 
served by springs

(SP)

960 SP

40% of population 
served by boreholes 

(BH)

640 BH

Broad Area 1

1,000 SP (=25%)
4,800 BH (=80%)

Secondary stratification
4,000 SP and 6,000 BH

Broad Area 2

3,000 SP (=75%)
1,200 BH (=20%)

240 SP

512 BH

720 SP

128 BH
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Elements of survey design

Make sure that the different supply
technologies are adequately represented

Make sure that the different parts of the
country are adequately represented

Be realistic

Carry out primary stratification:
Proportional weighting by technology type

(based on population served)

Carry out secondary stratification:
Proportional weighting by broad areas
(based on number of water supplies)

Define cluster size:
Number of clusters needed based on water supplies 

that can be visited in one week by one team

How many water supplies do we have
to test to be confident of our results?

Calculate sample size
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Broad Area 1 Broad Area 2

Survey design in simple

Cluster size

12 SP
can be visited per 
team and week

25 BH
can be visited per 
team and week

Number of clusters required

20 for SP

21 for BH

60 for SP

6 for BH
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Elements of survey design

Make sure that the different supply
technologies are adequately represented

Make sure that the different parts of the
country are adequately represented

Be realistic

Introduce random

Carry out primary stratification:
Proportional weighting by technology type

(based on population served)

Carry out secondary stratification:
Proportional weighting by broad areas
(based on number of water supplies)

Define cluster size:
Number of clusters needed based on water supplies 

that can be visited in one week by one team

Define and select sampling units:
Areas from which clusters are selected

(by proportional weighting)

How many water supplies do we have
to test to be confident of our results?

Calculate sample size



Workshop on 
Setting Targets and Reporting

Geneva, Switzerland
10 February 2009

Districts in Broad Area 1

Survey design in simple

969594939291908988878685

848382818079787776757473

727170696867666564636261

605958575655545352515049

484746454443424140393837

363534333231302928272625

242322212019181716151413

121110987654321

Broad Area 1

20 for SP

21 for BH
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Districts in Broad Area 1

Survey design in simple

969594939291908988878685

848382818079787776757473

727170696867666564636261

605958575655545352515049

484746454443424140393837

363534333231302928272625

242322212019181716151413

121110987654321

Broad Area 1

Proportional weighting

20 for SP

21 for BH
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Elements of survey design

Make sure that the different supply
technologies are adequately represented

Make sure that the different parts of the
country are adequately represented

Be realistic

Introduce random

Make sure that the survey
is sufficiently practical

Carry out primary stratification:
Proportional weighting by technology type

(based on population served)

Carry out secondary stratification:
Proportional weighting by broad areas
(based on number of water supplies)

Define cluster size:
Number of clusters needed based on water supplies 

that can be visited in one week by one team

Define and select sampling units:
Areas from which clusters are selected

(by proportional weighting)

Select clusters and individual water supplies:
Supplies that will be visited

How many water supplies do we have
to test to be confident of our results?

Calculate sample size
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Survey design in simple

Inventory of springs in 
District 14 in Broad Area 1

Name SP C

Name SP E

Name SP Z

Name SP D

Name SP B

Name SP A

B
C

D
E

H
F

G
A

J K
L

N
M

P

Q

O

R

ST
U

V

W

I

.

.

.
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Survey design in simple

TJK10104PS F

TJK10105PS G

TJK10106PS H

TJK10107PS L

TJK10108PS M

TJK10109PS N

TJK10112

TJK10111

TJK10110

TJK10103

TJK10102

TJK10101

Code

Springs in District 14 in 
Broad Area 1 selected for cluster 1 

PS E

PS P

PS Q

PS O

PS C

PS B

Name
B C

D
E

H
F

G
A

J K
L

N
M

P

Q

O

R

ST
U

V

W

I

Main street Selected for cluster 1
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Example Tajikistan

RRS & Dushanbe
Clusters: 15
Utility piped supplies: 506
Protected springs: 108
Households: 60

GBAO
Clusters: 7
Utility piped supplies: 24
Protected springs: 63
Households: 15

Khatlon
Clusters: 16
Utility piped supplies: 346
Protected springs: 103
Households: 40

Sughd
Clusters: 15
Utility piped supplies: 410
Protected springs: 46
Households: 45

nTJK = 1.720
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Assessment of overall compliance

Utility piped supplies Protected springs Total Broad area 

Total no. 
of samples 

Overall 
compl. 

WHO GV 

Overall 
compl. 

Nat. std. 

Total no. 
of samples 

Overall 
compl. 

WHO GV 

Overall 
compl. 

Nat. std. 

Total no. 
of samples 

Overall 
compl. 

WHO GV 

Overall 
compl. 

Nat. std. 

RRS & Dushanbe 506 93.3% 77.7% 108 86.1% 77.8% 614 92.0% 77.7% 

Khatlon 346 85.3% 60.7% 103 94.2% 91.3% 449 87.3% 67.7% 

Sughd 410 85.6% 44.9% 60 58.3% 33.3% 470 82.1% 43.4% 

GBAO 24 66.7% 66.7% 63 77.8% 73.0% 87 74.7% 71.3% 

NATIONAL 1,286 88.2% 62.4% 334 82.0% 73.1% 1,620 86.9% 65.9% 
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Risk-to-health matrix

Utility piped supplies Protected springs Total 

TTC count (cfu/100 ml) TTC count (cfu/100 ml) TTC count (cfu/100 ml) 

Sanitary 
Inspection 
Score 

<1 1-10 11-100 >100 <1 1-10 11-100 >100 <1 1-10 11-100 >100 

0-2 1,038 100 0 0 121 28 6 2 1,159 128 6 2 

3-5 91 35 1 0 146 15 3 0 237 50 4 0 

6-8 10 11 0 0 7 4 1 1 17 15 1 1 

9-10 0 0 0 0 0 0 0 0 0 0 0 0 
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Sanitary risks

12.3%Are there any other sources of pollution uphill of the spring?10

18.6%Is the diversion ditch above the spring absent or non-functional?9

7.2%Does surface water collect uphill of the spring?8

1.5%Is there a latrine uphill and/or within 30 m of the spring?7

52.4%Can animals have access within 10 m of the spring?6

63.2%Is the fence absent or faulty?5

12.9%Does spilt water flood the collection area?4

7.8%Is the backfill area behind the retaining wall eroded?3

37.7%Is the masonry protecting the spring faulty?2

44.3%Is the spring unprotected?1

PROTECTED SPRINGS: 334 sites inspected
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Benefits of RADWQ in target setting /1

Provision of a statistical representative snapshot of 
drinking-water quality:

• Assessment of compliance with standards or guidelines

• Assessment of public health risks to the population

• Local, regional and national level

Provision of baseline information for:

• Building national surveillance needs

• Focusing routine monitoring programmes 

• Identifying and prioritising remedial and preventative actions
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Benefits of RADWQ in target setting /2

Information for policy makers of the status of the water 
supply sector

Triggers collection of existing data: 

• Coverage, water quality and health

• Building of a national database

• Improvement of reporting requirements

Method usable for a variety of purposes:
• Special focus on small supplies or individual technologies

• Special focus on particular regions
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Outlook

6 pilot country reports
available

Implementation handbook 
to be published in 2009


