










SECTION 1 SUMMARY 

Laboratory evaluations were made on 17 pumps and other dosers used for 
Ilypochlorite dosing on small water supplies and the features in their desiqns 
which made for reliability and effectiveness were identified. A specification 
listing detailed recommendations for the selection of dosinq pumps and more 
general quidanc e on other types of doser is appended. While calcium 
hypochlorit e tablets are attractive for use on small supplies, having lonq 
shelf life and carrying a high charqe of chlorine, the simple dosers available 
are not as accurate or versatile as liquid dosers. 

Gas chlorination using vacuum injectors is technically viable for 
supplies down to about 50 cu.m/d where there is a minimum water head of 2m 
available to drive the injector. Gas chlorination could be applied to lower 
flows if measurement of the gas flew could be made more accurate. 

On-site qeneration of hypochlorite is reviewed. There are not many 
units available for small supplies and there is little technical or economic 
justification for any substantial adoption of the process. 

Ultraviolet irradiation is a proven method of disinfection and a survey 
of users has shown it to be reliable and satisfactory in practice although not 
in Hidespread use. 

Preliminary investigations reported here demonstrated the need for 
further developments in chlorine monitors and in the hydraulic design of 
contact tanks. 

Many small supplies require pH elevation and this can often be achieved 
by letting the water pass thrcugh a contact bed of suitable material. There 
are several semi-manufactured materials available but, where long enough 
contact can be given, natural calcium carbonate has the advantage that it will 
saturate without raising pH excessively. 

Where electricity is required to monitor or control the treatment of a 
supply of variable quality, all the necessary equipment can be obtained for 
battery operation. A range of hydraulic, wind and solar powered generators is 
available for keeping the batteries charged from natural enerqy supplies. 

Sodium hypochlorite is reputed to have a short sheif life. Tests 
have shown that exposure to liqht is the main aqent of decomposition and that 
temperature is also a significant factor. Since these depend upon conditions 
of storage and are not under suppliers’ control, a “use-by” date labelling 
system is not feasible. Recommendations are made for care in storaqe and 
reqular turnover of stocks which should help to ensure that the loss of 
available chlorine up to the point of use would be neqligibie. 
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Obiectives 

In 1982 NRC Processes was awarded a contract by the Department of the 
Environment tostudy the treatment and disinfection of small water supplies. 
The total xork under this contract proceeded in two phases, the first runninq 
from 1 September 1382 until 31 August 1984. The objectives uere; 
(1) To evaluate operational experience of equipment currentiy available for 
the disinfection of small water supplies. 
(2) To test means of hypochlorite dosing and identify the factors that make 
for reliability and effectiveness. 
(3) To develop processes and equipment specifications for treatinq water at 
small remote installations. 

The programme of work was to 
make a survey of equipment availabie and user experience (at the 
same time looking for information on the extent to which water 
quality could vary), 
test methods of hypochlorite dosing with regard to reliability and 
effectiveness, 
test other methods of disinfection, 
report. 

It became clear at the outset that the main concern of the operators of 
small supplies was the reliabilty of the quality of the Hater they supplied. 
and that so far as this rested upon equipment, they were looking for 
performance and reliability of the whole system. Since the third objective 
was to develop processes, the programme was expanded to include some 
consideration of chlorine monitoring and the effectiveness of contact tanks. 

The second phase of the contract extended the completion date to 1966 
with the folibjr-riny objectives. 

la. Evaluate available equipment for disinfection of small water supplies 
not covered by previous review of water undertakings’ operational experiences. 
2a. Investigate and report on potential value and factors that make for 
reliability of electrochlorination equipment and halogen releasinq agents. 
3a. To complete specification for treatment processes, investigate 
specifications of commercial grades of sodium hypochlorite solutions, with 
special investiqation of their storaqe life to establish “use by" date 
labelling for water treatment applications. 
3b. To complete development of processes for treating water at small remote 
installations, investigate requirements for, and availability and suitability 
of power supply units. 
3c. To complete development of specifications for treatment processes for 
smali remote installations, evaluate in the field the use of proprietary and 
natural solid materials in fixed beds for adjustment of pH of supplies. 
4. Prepare report on guidance for selection of processes and equipment for 
disinfection of small water supplies. 

The programme of work was to 
complete evaluation of disinfection units: this to include UV 

radiation, dry chlorine gas and hypochlorite tablet units, 
carry out a study of electrochlorination and halogen release agents 

for disinfection, 
study shelf life of hypochlorite solutions and investigate 

specification of commercially-available material for waterworks application, 
with a view to advising on “use by” date labelling, 
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carry out field trials for evalbation of fixed beds of solid- 
materials for pH adjustment, 

complete ‘process and equipment selection guide’ for disinfection 
and treatment of small water supplies, 

provide final comprehensive contract report to DOE. 

Introduction 

This is the final comprehensive contract report. Its purpose is to 
give an account of all the work done under this contract and to present the 
knowledge gained in the context of the objectives. 

An important objective was to identify the design features of 
hypochlorite dosers which made for accuracy and reliability. This involved 
testing and evaluation of several units. Some of these could be described 
anonymously by type but some were made by only one manufacturer, and so the 
report openly refers to all units by their trade names or numbers. However 
the objectives did not include making a comprehensive survey of the market or 
reporting the suitability of particular units. While some remarks are made on 
suitability where they seem to be natural or helpful, the authors have tried to 
avoid making comparisons between different makes of similar units and have 
chosen not to present anything which might be mistaken for a buyers’ guide. 

It is admitted that there is a need for information which will help in 
the selection of equipment and processes and a report by WRc is in preparation 
under the title “Upgrading Small Public Water Supplies”. This will draw on 
the knowledge gained in this contract, acknowledging the permission of the 
Department of the Environment to do so, and on other work done by WRc. 
















































































































































































































































































































































































































































































































































