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THE SEMI-AUTOMATIC TREATMENT OF SULLAGE WATER 
BY HA'l'TERSLEY'S CHEMICAL METHOD. 

By LIEUTENANT-COLONEL T. O. THOMPSON, D.M.OxON., D.P.H., 

Royal Army Medical Corp8. 

WORKING at the Army School of Hygiene, Hattersley 1 has devised and 
described a simple method of treating waste water with ferrous sulphate 
and lime by means of which contained impurities are sedimented as a 110n
greasy floc. From his description, and even from his very modest claims 
to success, it is obvious that this method is an extremely efficient and 
satisfactory one; and that under conditions of camp sanitation the method 
should prove an enormous boon in that difficult task, the disposal of greasy, 
camp sullage water. 

In order to test this method under Indian conditions, certain of us, 
hygiene officers, were asked to carry out experimental trials on cook-house 
or bath-house water, and were allotted funds for that purpose. 

After perusal of the details of the method and a consideration of the 
work already done, it appeared to us that the method itself was already 
proved, and that the point of our experiments would be, not a mere trial 
of the method in buckets, basins or tanks, but a trial of additional measures, 
which would utilize the method for practical purposes and demonstrate its 
efficiency and value in ordinary barrack or camp sanitation. 

For this purpose, after some consideration, we decided to devise an 
automatic or semi-automatic and self-dosing apparatus with the idea of 
making the process fool-proof as far as practicable, on account of the 
personnel likely to be employed, and to eliminate constant supervision and 
personal attention. 

We decided to use the em uent from the cook-house of tbeBritish 
Military Hospital, Rawalpindi, as it was as foul a collection of "greasy" 
water as we could find, and could receive attention by sweepers, who could 
be kept under control. It was also reasonably adjacent to the district 
laboratory from which the necessa,ry chemicals could be issued and 
supervision maintained. 

The Commanding Officer gave us permission to carry out this experi
ment and to have an experimental plant built outside this cook-house to 
receive the flow from the sullage water pipes. 

The Garrison Engineer allowed us the services of the S.D.O. to carry 
out the construction, and his workshop's superintendent helped consider
ably in trying out the tipping tank for the automatic dosing. 

1 Hattersley, S. M., "Disposal of 'Vaste 'Vater," JOURNAL OF THE ROYAL ARMY 
MEDICAL CORPS, vol. xliv, No. 61 June, 1935, pp. 402-404. 
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T. O. Thompson 103 

'rh ere was considerable difficulty at first in obtaining supplies of ferrous 
sulphate. The local chemist's ideas on the subject consisted in trying to 
produce the purified article,.such as would be used in a chemical laboratory, 
and in quantities of one or two pounds at a time. The Supply Officer 
could not compete at all. The Ordnance Department showed ferrous 
sulphate in their list at 56 rupees (say £4 5s.) per hundredweight, or 
8 annas per pound. This seemed somewhat exorbitant, seeing that 
Hattersley had quoted the English price at about 6s. to 7s. a hundredweight. 
However, the matter has now been settled satisfactorily by arrangements 
made by the Deputy Director of Hygiene, by which the ordnance list 
price is Rs. 4/5/- per hundredweight. 

The drainage on which the apparatus was to be tried out consisted of 
two outflow pipes, an upper one which discharged from the kitchen sink, a 
lower which discharged the drainage from the floor. The latter led directly 
to the outside drain and was only some twenty inches above the level of 
the ground outside the cook-bouse. It was found essential to include the 
flow from this lower drain if all the sullage water from the cook-house was 
to be treated by the new method. The reason for this was the habits of 
the Indian cook. ~nd his minions, who invariably prefer to dish up, wash 
up, and clean doWP everything on the floor rather than in the sink provided 
for the purpose: _ These two outflow pipes have therefore been linked up 
into one commop. pipe wbich discharges directly over the apparatus. The 
result has been that the whole apparatus has had to be fitted into a height 
of some twenty~four inches to allow flow of the effluent to the existing 
drain. 

In other circumstances, particularly where underground disposal of the 
cleared effluent might be contemplated. a greater depth could be arranged 
with consequently better sedimentation in the settling tank and more 
latitude in the dimensions of the mixing tank and the apparatus for 
automatic dosing. 

The apparatus is shown in diagrams which indjcate clearly the methods 
employed; and can be briefly described as follows :-

A mixing tank is built of brick or reinforced, concrete and lined with a 
smooth cement surface. The bottom is sloped, from the proximal end to 
the exit, and grooyed and dished down to a two-inch drain at the lower 
end. At the upper end of the tank is a broad: ledge on which are placed 
the two solution tatiks-one ,Jor ferrous sulphate,and one for lime. 

There is no need for these t!lonks to be fixed,in any way and construction 
is simplified if, these "are plain galvanized metal boxes resting in the 
required position on the ledge. 

Fixe,d firmly, to the bed of the tank are two metal brackets to support 
the tipping tanll:with its two arms to carry .the· dosing cups into the 
,solution tanks. -, 

, The tipping ,tank may be ,fixed in this manner or may be fixed in the 
lateral walls of: the mixing tank,but the present method ensures that the 
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104 The Semi-automatic Treatment of Sullage Wate?' 

whole tipping and splashing arrangement is within the confines of the 
mixing tank, and allows ready removal of the tipping tank for repair or 
alteration by undoing four bolts. 

The tipping tank consists of a galvanized metal box with a capacity of 
four gallons made with a sloping, curved bottom and fixed on a swivelled 
axis and so balanced that when completely filled with liquid it automatically 
tilts over and empties the- whole contents into the mixing tank. An 
adjustable counterpoise weight is fitted on a rod fixed to the back of the 
tank to ensure this action and the return to the resting position when 
empty. 

'l'he bottom of the tipping tank is sloped in a gentle curve from the 
back up to the front edge to allow the semicircular swing required for 
emptying and to ensure that all the contents are discharged. 

Two arms are also fitted at each end of the tipping tank, on each of 
which is fixed a small metal dosing cup with a capacity of eight ounces. The 
shape of the cup has to be the same as that of the tipping tank in order 
to ensure complete emptying. The arms are curved so that each cup is 
carried down into its respective solution tank when at rest.' A small hole 
is drilled in the base of each dosing cup to allow the cup to fill, particularly 
when the level of the dosing solution is becoming Iow in the solution tallk. 

The solution tanks are made with a capacity of 2 and 2t gallons for the 
ferrous sulphate and lime solutions respectively. This allows a real working 
capacity of 1!- and 2 gallons owing to the waste depth at the bottom of the 
tank due to the depth of the dosing cups. Dished down solution tanks were 
contemplated, but they would have been more expensive and much more 
difficult to fit into position. 

When the tipping tank fills to the brim, it tilts over on its swivelled 
axis, emptying its contents into the mixing tank; the arms swing upwards 
carrying the dosing cups, which in turn shoot their contents of lime ~nd 
ferrous sulphate solution forward into the sullage as it surges up and down 
the bottom of the- mixing tank. 

'rhe sweeper in charge merely has to fill the solution tanks with the 
amount of dry ferrous sulphate or lime, which he has been told to use. 
The common cigarette tin forms a very useful measure for measuring out 
the necessary quantities, as the dosage is approximate and Bot exact. '1' he 
effluent varies at different times of the day and the object of the dosing is 
to obtain alkalinity plus a sufficiency of ferrous sulphate to form the fioc. 
This method of lUeasurement and dosing is found to give sufficiently 
accurate results to produce a good floc throughout the day. 

The beauty of the method is that anyone can tell at a glance whether 
the dosage is sufficient. Directly the dose of ferrous sulphate is sufficient 
and alkalinity is obtained, the greenish-grey floc separates out leaving a 
clear supernatant fluid and all trace of greasiness disappears. If there is 
greasiness or the water does not appear clear between or above the sediment 
then alkalinity has not been obtained. As Hattersley points out, there is 
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T. O. Thompson 105 

no need for chemical tests for alkalinity with phenolphthalein once the 
individual.in charge has seen the correct result. A glance is sufficient to 
decide. whether dosing is correct or not. 

Testing with phenolphthalein is, however, not only useful in the early 
stages to get the right dose, but also to show the man in charge exactly 
the appearance· required for correct dosing. 

There is a considerable amount of splash from the solution tanks when 
the cups fall back to their position of rest. This, at present, is inevitable 
and would necessitate raising the height of the back wall in any 
locality where external splashing had to be avoided. 

Sedimentation.-The rest of the plant consists of a simple sedimentation 
tank, which is provided with a baffle plate, scum. board and sludging tap. 

The inflow pipe is curved down towards the bottom of the tank and a 
perforated metal plate is fixed one foot from the end to break the flow. This 
plate is dear of the bottom (see diagrams). The scum board is loosely 
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fixed in grooves in the lateral walls one foot from the outflow end. It has 
a depth of only six inches~ 

The outflow is given by means of a " V" shaped notch discharging into 
the final drain. 

Discharging into this same drain is a small tap placed three inches 
above the base of the tank to drain off the supernatant water, when cleaning 
IS required. 

Placed laterally at the base of the tank is a two-inch sludge tap, 
8 
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106 The Semi-automatic Treatment of Sru,llage Water 

discharging over a sump in which a receptacle for' collection can be placed. 
Ample room must be allowed for manipulation of the receptacle. 

The base of the sedimentation tank must be absolutely smooth cement, 
sloping down from the inflow end, with a dished channel leading down 
laterally from the centre to the discharging sludge pipe. 

In .the present plant a drain from the sump to the main drain was 
made. This is not required and is actually an incentive to the sweepers 
.to flush all the contents of the tank down the disposal drain. Under 
normal circumstances in any new construction these open drains would be 
replaced by covered drainage leading to underground disposal. The 
effluent is perfectly clear and free from grease and would smik readily in 
any ordinary garden soil. This method, therefore, offers a satisfactory way 
of disposal for all the sullage water drainage from separate barracks or 
officers' or other type of quarters. The only requirements will be supervising 
personnel who understand what the process is and the appearance of the 
correctly treated sullage; and secondly a supply of commercial ferrous 
sulphate and lime. The amounts required and the cost will vary slightly 
with the nature of the sullage and the locality, but the materials are cheap. 
The dose used in the present instance has to be as high as 40 grains per 
gallon and the daily flow is about 120 gallons. 

The tipping tank has a capacity of 4 gallons with dosing cups of 
8 ou~ces, and solution tanks are 2 and 21 gallons so that they will cope 
with approximately one day's output with one refilling of the solution tanks. 

[My thanks are due to Mr. C. J. 'rodd, the Assistant Surgeon at the 
District Laboratory, Rawalpindi, for his assistance and supervision of 
the personnel concerned and to Mr. J. B. Pearce and Mr. Habibullah, the 
Sub·Divisional Officer and Workshop Superintendent, respectively, of the 
Engineering Services, who so willingly experimented on and carried out 
the construction of the apparatus.] 
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