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APPENDIX B, EXAMPLES OF METRICS ON THE TACTICAL 
LEVEL 

Cost 
C1: Investment cost Representing the economic effort in terms 

of investment in the network during the 
analysis period. 

C2. Comparative design efficiency This cost indicator is assessed as the ratio 
between the replacement cost of the 
network designed as the alternative under 
analysis and the replacement cost of the 
existing network. This shows whether the 
new configuration is closer to a minimum 
cost configuration that the existing 
network. 

C3: Infrastructure value index This cost index represent the ratio between 
the current value and the replacement 
value of the infrastructure. Should ideally 
be near 0.5 

Performance 
P1: Minimum pressure under normal 
conditions 

This performance index measures the 
demand locations that are supplied under 
the required pressure conditions. Can be 
assessed by the use of hydraulic 
simulation models. 

P2: Minimum pressure under emergency 
conditions. 

Similar to P1, but is used to evaluate 
pressure at demand nodes under 
emergency operations conditions. This is 
when the normal water source to a District 
Metering Area (DMA) fails and an 
alternative entry point is needed. Can be 
assessed by the use of hydraulic 
simulation models. 

P3: Percentage of total pipe length in 
asbestos cement. 

Probably not applicable for Oppergård 

Risk 
R1: Risk of service interruption E.g.: Estimating likelihood of pipe failure 

using failure rates computed per pipe 
material; pipe failure consequence 
estimating using component importance 
model that computes the impact of each 
pipe’s individual failure (% of total 
demand not supplied), based on hydraulic 
simulation. Converting pipe failure and 
likelihood and consequence into different 
classes and then calculating R1 as the 
percentage of pipes in the moderate or 
high risk levels. 
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APPENDIX C, EXAMPLES OF SERVICE ASSESSMENT 
CRITERIA RELATED TO THE DRINKING WATER UTILITY 
OBJECTIVES 

 

This table is taken from ISO 24512:2007(E), and shows examples of objectives and related 
service assessment criteria for a drinking water system. ISO 24512:2007(E) states that many 
service assessment criteria may be applicable to more than one objective. The examples given 
are considered to represent a direct relationship between objectives and assessment criteria. 
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APPENDIX D, OVERVIEW OF THE DISTRIBUTION OF 
NORWEGIAN WATER UTILITIES BY SIZE 

 

This table is taken from a report from the Norwegian Institute of Public Health. It shows the 
distribution/structure of Norwegian water utilities by size. The first table is the original, in 
Norwegian, the second is a rendering in English. 

 

Source: 

Myrstad, L., Nordheim, C. F., & Einan, B., 2011. Rapport fra Vannverksregisteret. [Online] 
Available at http://www.fhi.no/dokumenter/0d34aeb796.pdf [Accessed May 2013] 
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Size of 
water 
utility 

[persons] 

Municipal Intermunicipal Privat/central 
governmental 

Total 

Number 
of water 
utilities 

Number 
of 

persons 

Number 
of water 
utilities 

Number 
of 

persons 

Number 
of water 
utilities 

Number 
of 

persons 

Number 
of water 
utilities 

Number 
of 

persons 

<100 120 8100 0 0 160 10 200 280 18 300 

100-299 247 44 700 1 300 219 32 300 467 76 800 

300-999 265 139 
700 

3 2000 122 62 400 290 204 
200 

1000 - 
4999 

204 422 
000 

3 7900 46 91 200 253 521 
100 

5000 – 
19999 

101 726 
200 

6 73 400 2 16 900 109 794 
700 

>= 
20000 

39 1 707 
900 

9 919 
800 

0 0 48 2 649 
700 

Sum 976 3 048 
600 

22 1 003 
200 

549 213 
000 

1547 4 264 
900 

Andel 63 % 71 % 1 % 24 % 35 % 5 % 100 % 100 % 

Average 
size 

 3123  45 600  387  2 757 
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APPENDIX E, EXAMPLES OF METRICS, FROM ISO 
24510:2007(E) AND ISO 24512:2007(E) 

1. Interruptions per connection 

Performance indicator:  

Definition: 

 

Processing rule: 

 

 

 

 

 

 

 

2. Continuity of supply: 

Performance indicator: 

 

Definition: 

 

Processing rule: 
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3. Aesthetic aspects of water 

Performance indicator: 

 

Definition: 

 

Processing rule: 

 

 

 

 

 

 

4.  

Performance indicator: 

 

Definition: 

 

Processing rule: 
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5. 

Performance indicator: 

 

Definition: 

Processing rule: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


