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SUMMARY 

I OBJECTIVES 

1. Review literature data on pressure fluctuation within drinking water distribution systems; 

2. Identify the key features of distribution systems that are likely to generate low and 
negative pressures; 

3. Identify a number of distribution systems in England and Wales where there is the 
potential for low or negative pressure to be generated and where appropriate models 
exist to support investigation of this phenomenon; 

4. Establish the risks of low and negative pressures being generated in drinking water 
distribution systems in England and Wales; 

5. Propose a methodology, including approximate costing, to conduct pilot studies in the 
areas identified; and 

6. Suggest other possible avenues for research in this area. 

 

II CONCLUSIONS 

1. Two mechanisms for producing pressure fluctuations have been identified: 1) pressure 
transients (surge), and 2) longer-term pressure events caused by exceptional demand 
(including bursts). 

2. There is little evidence in the literature for pressure fluctuations sufficient to cause 
ingress. 

3. Surge effects are of limited size and penetration in distribution systems although they can 
occur in unbranched trunk mains and in smaller distribution mains close to these trunk 
mains. 

4. Network modelling can be used to identify areas at risk. 

5. Network modelling demonstrates that, if exceptional demands are to cause very low 
pressures, these demands must be very large.  

6. Points downstream of the exceptional demand and high points are most at risk. 

7. To cause ingress, the high point must be approximately 15 m or more above the demand 
point.  

8. Analysis of pressure monitor data suggests that low pressure fluctuations sufficient to 
cause ingress will happen 0.23 times per year per 1000 population served. 

9. Although these are rare events, the above rate translates into a value of 12000 per year 
in England and Wales. 



DEFRA 
 

WRc Ref: DEFRA7555.01 /14820-0 
March 2008 

2

10. This project has been concerned with the risk of very low pressure. The risk of this 
leading to ill-health has not been covered in detail in this report. 

11. The literature shows that ill-health can be caused by ingress. Most are linked to 
intermittent supplies which are not relevant to England and Wales. 

12. An approach to pilot studies has been developed but it is thought that these would 
provide very little direct evidence. 

 

III SUGGESTED FURTHER WORK 

1. Pressure logging to provide more data and analysis. 

2. The development of a routine modelling approach to identify areas at risk. This could then 
be used as a survey tool by companies. 

3. Develop estimates of the disease burden using Quantitative Microbiological Risk 
Assessment. 

4. Develop estimates of the disease burden using epidemiological studies. 

The necessity for items 3 and 4 would depend on the results of earlier items. 

 

IV RESUMÉ OF CONTENTS 

This report is primarily concerned with the risk of low pressures being developed. There is a 
further issue which is not the major concern of this work but which is covered briefly, i.e. if low 
pressure does occur what is the risk that this has an adverse effect on public health. 

Chapter 2 reviews the literature on fluctuation of pressure in distribution leading to very low 
values. Chapter 3 discusses the mechanisms involved in pressure fluctuation in networks 
drawing particular attention to the difference between true pressure transients (surge) and 
slower moving variations in pressure. Chapter 4 (Quantifying the Risk) gives estimates of the 
number of occurrences of pressure which is low enough to cause ingress. Chapter 5 
investigates network behaviour further by the use of network models and suggests 
approaches to pilot studies. Chapter 6 considers work beyond the scope of this project which 
would assist in quantifying the risk of ill-health arising from these low pressure events. The 
report conclusions are in Chapter 7. 

 

 


