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OFFICE OF SANITARY ENGINEER TO GOVERNMENT,
(HEPAUK,
Mabras, 2600 Decesnber 1913,

No. 2860,

1l
W. HUTTON, AM.LC.E,,
SUPERINTENDING ENGINEER,
SANITARY EXGINEER TO GOVERNMENT AND
CHAIRMAY, Mankas SEwacs FarM COMMITTEE.
To
THE PRESIDENT,
CORPORATION OF MADRAS,
Mediras.
SR,

With reference to .0, No. 825 M., dated 23rd April 1913, in which the
Madras Sewage Farm Committee was constituted and were requested by
(Government to consider and report to the Corporation of Madras whether
the Tondiarpet Sewage Farm is a source of danger to health as a cause
of malaria, mosquito nuisance, or contamination of subsoil and what
improvements can be madeo, 1 hayve t}m honour by dirvection of the
Committee to forward to you their report.

The report is accompanied by a number of plans and appendices as
detailed in a separate list attached to this letter. :

2. The Committee invite your attention and that of the Corporation
to cleven resolutions which they have drawn up as a summary of the
principal conclusions arrived at by the Committee.

3. The report and resolutions have been signed by the three
members of the Committee at present in India. The remaining member
Dr. Maitland Gibson, after attending the carlier meetings of the Committec,
had unfortunately to proceed on leave. but before doing so he was good
cnough to arrange for any investigation required to be carvied out at
the King Institute. His views were obtained before his departure and
it is belicved that had he been present he would also have signed the
Committee’s Report and the eleven resolutions.

4. The Committoe found after a preliminary investigation that it was
advisable to obtain an authoritative opinion on the guestions whether
malaria-carrying mosquito larvae were present on the Sewage Farm and
also whether non-malaria-carrying mosquitoes were breeding in numbers
on the Farm.

Through the kindness of Mr. D.7T. Chadwick, 1.C.S., Dircctor of

Agriculture, the services of Mr. Bainbvigee Fletcher, the Government

Entomologist, were fortunately obtained as the Malaria Board owing
presumably to paucity of officers available were unable to immediately
detach an officer for personal investigation of the Sewage Farm.

P



2

Mr. Bainbrigge Fletcher was good enough to favour the (ommittee
with two reports which are printed as an appendix to the Committee’s
report and further earried out a personal investigation during a two dayw’
inspection of the Sewage Farm.

The C'ommittee wish to take this opportunity of placing on record
their special thanks to Mr. Bainbrigge Fletcher not only for his valuable
opinions, but also tor the great personal interest he took in complyving
with the request of the (fommittee.

5. The Committee also desive to accord their best thanks to vourself
and to Mr. A. Y. G. Campbell, ¢.1.12., L.C.S,, for the ready manner in which
information on the subjeet of the Sewage Farm has been supplied to them
and also for the facilities granted to them at the various inspections of the
Farm and the City. They also desire to thank the other officers of the
Corporation for the work which they have done in complying with the
Committee’s requests for plans, levels and other information necessary.

1 have the honour to be,
Sir,
Your most obedient servant,
W. HUTTON,
26th December 1913. Chairman, Madras Sewcage Farm Conanitiee.

OFFICE OF SANITARY ENGINEER TO
GOVERNMENT, CHEPAUK,.
MADRAS, 3rd March 1914.

No. 2860-A.

From ,
W. HUTTON, A.M.Ic.E.
(SUPERINTENDING ENGINEER),
SANITARY ENGINEER TO GOVERNMENT AND
CHAIRMAN, MADRAS SEWAGE FARM COMMITTEE.

To
THE PRESIDENT,
CORPORATION OF MADRAS,
Madras

SIR,

.In continuation of my No. 2860, dated 26th December 1913, and with
specml.rcferonco to paragraph 3, I have the honour to inform you that
Dr. Maitland Gibson has since returned from leave and has signified his

Epproval ot the conclusions arrived at by the Committeo and also of the
eport. k

I have the honour to be,
Sir,
Your most obedient servant,

W. HUTTON,
Chairman, Madras Sewage Farm Committee.
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LIST OF PLANS AND APPENDICES.

Conclusions arrived at by the Madras Sewage Farm Committee.

Report.

Appendix No. 1.—Orders of Gtovernment appointing a special Committee.

Appendix No. 2.—Preliminary levels and particulars regarding the existing Sewage
Farm.

Appendix No. 3.—Note compiled trom the Administration Report of the Corporation of
Madras.

Appendix No. 4.—Correspondence with the Malaria Board.
Appendix No. 5.—Statement by M.R.Ry. Rao Bahadur Thiagaraya Chetti Garu.

Appendix No. 6.—Chemical and Bacteriological analyses of samples of sewage and water.

. Appendix No. 7.—Analyses of the soil of the Madras Sewage ¥arm.
. Appendix No. 8.—Report of Mr. F'. Bainbrigge Fletcher.

. Appendix No. 9.—Suggestions for the improvement of the Sewage Farm.

PLANS.

Sheet No. 1.—Plan showing Tondiarpet Sewage Farm and surrounding area.
Sheet No. 2.—Plan showing plots, distributors, ponds, etc., at grass farm.

Sheet Na. 3.—Grass farm contours,
Sheet No. 4.— Do. levels.
Sheet No. H.— Do. sections.
Sheet No. 6.— Da. do.
Sheet No. 7.— Do. do.
Sheet No. 8.— Do. do.
Sheet No. 9.— Bo. do,
Sheet No. 10.— Do. do.
Sheet No. 11.—Map of Madras Town.

Sheet No. 12.—Plan showing method of terracing grass farm.
Sheet No. 13.—Survey and levels of wells in Dhobypet and its survoundings.
Sheet No. 14.—High drop arrangement,

Sheet No. 15.—Low drop arrangement.

.Sheet No. 16.—Illustration of a farming implement.



CONCLUSIONS ARRIVED AT BY THE MADRAS SEWAGE FARM
COMMITTEE AS A RESULT OF INSPECTION OF THE TONDI-
ARPET SEWAGE FARM AND SURROUNDING AREA AND
CONSIDERATION OF THE OBJECTIONS RAISED TO ITS
CONTINUANCE.

1. The Committee are of opinion that the inspection and report of’
Mr. Bainbrigge Fletcher, the Government Entomologist, supply evidence to:
«how that the Tondiarpet Sewage Farm is not a probable breeding ground
tor all the Anopheline mosquitoes which cause malaria in the adjacent
area of Tondiarpet and consequently the guestion whether the Sewage
Farm is a primary cause of malaria in the adjoining inhabited arca must
on this ground be answered in the negative.

9. The Committee are of opinion from the report of Mr. Bainbrigge
Tlotcher and from their own observations that the presence on the Tondiar-
pet Sewage Farm of numerous ponds and swamps, in which the larve of’
non-malaria-carrying mosquitoes were tound to be present in large num-
bers, shows that the Farm is a contributory cause of mosquito nuisance
and that the present policy of filling up ponds and swamps on the Farm
should be continued and it is advisable to expedite the work by utilising.
the sand from the adjoining sea beach.

3. The Committee are of opinion that the subsoil water level in the
neighbourhood of the Sewage Farm is raised owing to the presence of the
Farm and that this raising is of great benefit to the owners of cocoanut
and other plantations in the vicinity in irrigating their lands from ponds.
and wells.

4. They are further of opinion that this raising of the water level
will increase the breeding grounds of Anopheline mosquitoes in the
Tondiarpet area. So to this extent the Sewage Farm might be considered
as a contributory cause of the prevalence of malaria.

5. The Committee consider that the danger of contamination of water
in wells owing to the presence of the Scwage Farm can only extend to the
immediate vicinity of the Farm.

6. To what distance the pollution of the subsoil water by the
Sewage Farm extends cannot, owing to the ordinary pollution of the subsoil
itself, be determined, but the Committee consider that in the case of
Tondiarpet no well should be used for drinking purposes within 300 yards
of the Bewage Farm, and that the earliest opportunity should be taken by
the Corporation to see that this part of the town is provided with a suffi-
cient piped water-supply and that the existing drinking water wells are
pPermanently closed.

‘ 7. The Committee consider that the present rate of 50,000 gallons
of sewage per acre applied to the Tondiarpet Sewage Farm is more than
the land can be expected to efticiently dispose of under present conditions
and that when the strength of the sewage increases, owing to the construe-
tion of the new drainage works and sanitary conveniences, tho necessity

tor reducing the quantity of sewage applied per acre will be more evident.
2
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‘The Committee consider that, as soon as necessary arrangements can be
made, the quantity should be reduced to a maximum of 30,000 gallons per
acre per day.

8. The Committee consider that the present Sewage Farm should be
laid out and worked according to the system described in Mr. Sampson’s
report, till such time as the new Farm proposed in Resolution No. 171 is
brought into operation.

9. The Committee are of opinion that the smell from the Sewage
Farm is most evident at the open channel and is caused by the agitation
of the sewage when dropped through the sluices and that it is advisable
to arrange these sluices as shown in an appendix to the Committee’s
report so as to obviate any agitation of the sewage en rowte to the distri-
buting channels.

10. The Committee are of opinion that owing to wave action to-
wards the shore and the consequent crosion of the sea beach north of the
harbour the suggestion that the sewage should be pumped into the sen at
this place is not sanitarily sound and might result in more objections than
have been raised by the presence of the Tondiarpet Sewage Farm.

11. With reference to the question of the cffect on the health of the
city owing to the presence ot the Tondiarpet Sewage Farm, the Committeo
consider that the general principle that no Sewage Farm should be within
a municipal arca should be accepted in dealing with the question of the
site of a Sewage Farm for Madras and that as the present Sewage Farm

does not fulfil this general condition the Farm should be abandoned as
carly as practicable and a new Farm opened north of Tiruvottiyur and cast
of the Ennur Road to which the sewage of the city should be pumped
and there disposed of on sound agricultural methods.

W. HUTTON.
H. C. SAMPSON.
W. H. HARRISON,

~1

THE MADRAS SEWAGE FARM.

GENERAL DESCRIPTION.

Sewage Farms in Madras City—The treatment of sewage on land by
the Municipality of Madras is stated to have been carried out in the first
instance as an experimental measure in the year 1868. In that year it is
recorded that Mr. Standish Lee, the then Exccutive Engineer, established
Farms with the view of testing the suitability of this method in satisfac-
torily disposing of the sewage of certain sections of the town. In the
following vear, 1869, the first permanent Sewage Farm was established at
DeMellow’s Road and following on the successtul operations at this Farm
new Farms in other localities were opened from vear to vear down to 1885.
In that vear one of the Farms, the Tondiarpet Sewage Farm, became the
most 1)1‘6111111011'0 Farm in Madras owing to the construction of the open
drainage scheme of Georgetown and the opening of the main or Roya-
puram pumping station.

This station daily pumped to the Tondiarpet Farm the sewage from
the Georgetown section of the city and owing to the large gquantity of
sewage dealt with that Farm became a prominent feature within the city
arca. This Farm was apparently first named the Black Town Sewage
Farm, but its designation has since been changed to Tondiarpet Sewage
Farm by which name it is now well known. The site of this Tondiarpet
Sewage Farm is within municipal limits at the extreme north end of the
city, and on its castern boundary immediately adjoins the open sea.

The soil is sea sand and has been found to be of an extremely porous
nature and highly suitable for the treatment of sewage and the growing
of grass crops.

The area of the Farm in 1885 as tar as can be determined was 43°97

.cawnics or 58 acres. The sewage from the Royapuram pumping station

was pumped through a cast iron main 24 inches in diameter by steam
pumping engines and delivered into a junction well at the beginning of an
open main distributing channel whence it was distributed over the land
by sub-distributors on practically the same lines as is now being followed.

In those days complaints were raised of smell from the open channel
and Mr. J. \. Jones, the then Municipal Engincer. recorded his opinion
that the nuisance arose from the agitation of the sewage in the junction
well and that it would be necessary to cover in the channel for some
distance.

The operation of sewage disposal in Madras City continued in the
manner described down to the year 1906 when an important addition was
made to the drainage arrangements of the city by the partial completion
of the new drainage works and the opening of five new pumping stations
from which the sewage from five additional scctions of the city was
pumped through a cast iron main, 9 miles in length, for treatment on an
extended Tondiarpet Sewage Farm. The distribution on the Farm was
at this time altered from a main open channel distributor to a large cast
iron pipe provided with a number of 12-inch branches for supplying the
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sub-distributing channels, the discharge being regulated by means of”
sluice valves.

The Farm, apparently. was simultaneously extended by a further area
of 65°16 cawnies or 86 acres, thus making the total area of the Tondiarpet
Sewage Farm, in the yvear 1906, 144 acres in extent.  Ixcept for increased
discharge from the Royapuram pumping station no additional quantity
of sewage has been pumped to the Tondiarpet Sewage Farm up to the
present vear.

Owing to erosion from the action of the sea the Tondiarpet Sewage
Farm consists at present of only 126 acres.

Works are now being carried out by means of which an additional
quantity of sewage will be pumped to the Farm, this quantity coming
from the new pumping stations in the Tondiarpet section of the town.

Plans and estimates have also been drawn up for completing the
drainage of Madras on the underground sewer system and for remodelling:
the five sections of the town alluded to above and also for sewering the
Georgetown area in licu of the present system of open drains in that
area. Simultancously the water-supply of the city is being increased
from 16 to 25 gallons per head per day. The result of these alterations
and improvements will mean a large increase in the volume of sewage to.
be dealt with on the Tondiarpet Sewage Farm and to deal with this
increased uantity it has been proposed to extend the present arca of the:
Farm by the acquisition of 126 acres to the novth.

LOCATION OF THE TONDIARPET SEWAGE FARM AND
NATURE OF SOIL.

The arca included in the city of Madras is 27 square miles and this.
arca extends for a distance of about ¢ milex along the sea-front and for a
distance of about 3 miles inland. The prevailing wind in this area is
from the south-cast and consequently the most suitable location of
sewage disposal works would be north-west of municipal limits.  But in
this direction there is no suitable area of land within a reasonable
distance of the city, and it has been found necessary to locate the Sewage:
Farm of the city to the north instead of to the north-west.

The result of so locating the Sewage Farm renders the site theoretically
unsuitable during those months in the year when the wind is from the-
north-cast. When the wind is from the prevailing direction south-cast..
the site of the Tondiarpet Sewage Farm is from this point of view un-
objectionable so far as Madras is concerned.  The western boundary of
the Tondiarpet Sewage Farm adjoins an area 1,000 feet wide occeupied by
cocoanut plantations with a number of houses seattered throughout the
arca. Immediately to the west of this plantation area is the Tiruvottiyur
High Road on both sides of which a large number of important houses.
have been constructed.  Owing to the prevalence of malarial fever among
the inhabitants, several of these houses have been vacated of late years,
and among other causes the reason for the prevalence of the malavial fever
has been ascribed to the presence of the Tondiarpet Sewage Farm in the
vicinity. To the south the Farm adjoins an inhabited area called
Cassimode while on the northern boundary there are no houses adjoining.
the Farm.

9

The obvious reason which, no doubt, determined the site of the Farm
ras the very favourable character of the soil north of the city. The soil

“at this place is apparently ancient sea beach and is composed of pure sand

of ahighly porous character. No other town of any size is believed to have
such exceptional soil for sewage treatment so close to municipal limits,

and the Tondiarpet Sewage Farm has been taken as the standard of

natural advantages to which other places by special means attempt to

.aspire.

LAY OUT OF FARM.

The Tondiarpet Sewage Farm was originally laid out on the ridge

‘and furrow system without artificial drainage.

The Farm originally was irrigated from an open main channel from
which subsidiary channels branched off along the ridges of the various
plots.  In 1906 the system was changed to a 33-inch cast iron main which
was laid along thHe western boundary of the Farm and subsequently in
1911 an open masonry channel was substituted for the cast iron main
distributing pipe with the object of utilising the pipe elsewhere ax a rising
main in connection with the new drainage works and with the additional

-object of allowing for increased discharge in the future while the

frictional resistance of the old cast iron main was partially eliminated.
The open masonry channel now extends along the western boundary

-of the Farm and is provided with a flood escape sluice at its northern

limit. From this sluice excess sewage in rain storms is passed into a

“mnulla” which skirts the northern boundary of the Farm and discharges

into the seca.

- At suitable intervals along the masonry channel plank sluices are
provided for supplying the distributors which convey the sewage along
the ridges of plots.

The ridge and furrow plots were laid out with the ridge and turrow
at right angles to the open masonry channel, and provided excess sewage
is not discharged on to the plots there is no cscape of sewage into the
sea on the castern boundary of the Farm. The ridge and furrow system

coriginally laid has gradually become a compromisc of this system and

the flat bed system and owing to want of sufficient attention to the
regulation of the flow of sewage, there is considerable discharge of
sewage on to the sca beach.

The oldest part of the Farm contains cocoanut topes and other parts
were originally old burial grounds. Scattered throughout the arca of the
Farm there are numerous ponds, and the newer part of the Farm contains
a considerable area of land which is so low that resulting from faulty
irrigation it may now be rightly classed as a swamp. This will be easily
seen by reference to the Corporation plans, sheets Nos. 2 and 3.

In the arcas which have been laid out in ridge and furrow from the

.open masonry channel on the west to the castern boundary adjoining the

sca-shore, no stagnation of sewage occurs for any length of time as, owing
to the cxceptionally high porosity of the sandy subsoil, the sewage is
cither absorbed into the soil or assimilated by the luxuriant crops of
Hariali grass which is grown on the farm and sold as hay at a
considerable profit.

3
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QUANTITY OF SEWAGE TREATED ON THE FARM.

In 1884-85 and up to 1906, the sewage treated on the Tondiarpet

Sewage Farm came from the Royvapuram main pumping station which was.

constructed to remove to the Farm the sewage from the (Georectown
section of the city.

The quantity of sewage daily pumped to the Farm from Royapuram
pumping station was about 2} million gallons, and this quantity was
apparently treated on an arca of 38 acres. This means that cach acre of

the Farm was expected to dispose of an average quantity of nearly 39,000

gallons daily.

In 1906 tive more pumping stations started to pump sewage  to the
Tondiarpet Farm from other sections of the town on the partial comple-
tion of an underground drainage svstem for these sections.  The quantity

of sewage pumped by these five new pumping stations was stated to he-

)

3,725,000 gallons daily and, to deal with this quantity, the Tondiarpet
Farm was apparently enlarged by the additional area of 86 acres making
a total of 144 acres.

On the usual deduction. from this area, of the area occupied by topes,
ponds, swamps and the daily area being harvested, it is presumed that
possibly 100 acres were actually under crop. This gives an average
number of gallons treated peracre of land under crop of 60,000, Although
an additional pumping station. Law C'ollege, has been added to the George-
town area, still, as the five pumping stations referred to above have lost in
cfficiency by continuous working and for other reasons and, as accurate
measurements by venturi meter are now being recorded, it would appear
that the amount actually reaching the Farm at present is considerably less
than the quantity estimated in 1906, )

The figures supplied by the Corporation show a daily treatment of
sewage of 5 million gallons on an arca of 80 acres, the gross area being,
126, the reduction from the previously stated total area of 144 being due
to crosion of the sea face of the Farm.

Assuming the irrigated area to be 20 per eent. less than the area under
crop. 100 acres of the Farm will receive on the average 5 million gallons of
sewage daily.  This means an average daily treatment of 50,000 gallons of
sewage on the effective area of the Farm. '

OBJECTIONS BATSED TO THE PRESENCE OF THE SEWAGE FARM
AT TONDIARPET.

The following objections have heen raised to the presence of tho
Tondiarpet Sewage Farm on the site occupied by it :—

(1) The Farm forms a breeding ground tfor mosquitoes which are
the cause of malaria in the adjoining Tondiarpet area of the city.

These mosquitoes are said by the advocates of this statement to breed
in millions on the sewage farm, to hide in the day-time in the grass,
especially the chappar grass, and in the evenings with the sea breeze they
invade houses not only in Dhobypet (adjoining the Farm) but a mile all
round.

(2) The smell emanating from the Sewage Farm and the open
channel becomes intolerable in the ovenings.

11

(3) The subsoil water in the arca to the west to a distance of 3,500/
feet is contaminated and this contamination is detrimental to public
health as the people in this area use wells to a considerable extent as a
source of water-supply owing to the deticiency existing in the piped water-
supply of Tondiarpet.

(4) The drainage of Dhobypet is towards the sea but owing to the
construction of the open channel and a road by its side on the western
boundary of the Farm, this drainage has been interrupted and in 1911 and
1912 Dhbbypet was reported to have been under water for two months.

cach year.
JOVERNMENT ORDER FORMING A COMMITTEE OF INVESTIGATION.

The Government of Madras at the request of the Corporation issued
(3.0. No. 825 M., dated 23rd April 1913, constituting a special Committee
consisting ot—

Mr. W. Hutton, Sanitary Engincer to Government (Chairman), Dr.
F. Maitland Gibson, Director, King Institute, Guindy, Mr. W. H. Harrison,
lovernment Agricultural Chemist, College of Agriculture, Coimbatore,
and a farming expert to be nominated by Mr. D. T. Chadwick, Director of’
Agriculture.

In accordance with this direction, Mr. H. C. Sampson, Deputy Direc-
tor of Agriculture, was subsequently nominated as a member of the
(C'ommittee. The terms of reference to the Committec were stated in the
Government Order appointing the Committce as follows :—

‘“To consider and report to the C'orporation of Madras whether the
Tondiarpet Sewage Farm is a source of danger to health as a cause of
malaria, mosquito nuisance, or contamination of subsoil and what
improvements can be made.”

The Committee on its formation called on the President of the Cor-
poration for all papers on the subject of the complaints raised against the
Tondiarpet Sewage Farm and for the necessary plans illustrating the site
and the surrounding areas and for the nccessary surface levels and subsoil
water levels. The request of the Committee was complied with as far as
possible and arrangements were made by the President of the Corporation
for the necessary establishment to take the levels required and to prepare
the plans which were not otherwise forthcoming from existing records.

The Committee subsequently inspected the Farm and the surrounding
arca, discussed the questions raised in the Government Order, and con-
sidered the objections as set. forth above.

In the first place, it was considered necessary, owing to the absence
of plain statements of fact, to make a rctference to the Malaria Board as to
the actual presence on the Farm of malaria-carrying mosquitoes. As.
there was some difficulty felt by the Malaria Board in complying with the
request of the Committee, owing presumably to the paucity of expert
officers at their disposal, the Board was subsequently requested not to
proceed further with the request of the Committee as the services of a

competent officer had been obtained.

Thanks to the Director of Agriculture ; the services of the Government
Entomologist, Mr. Fletcher, were obtained and this officer kindly favoured
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‘the Committee with his views on the question of the breeding of malaria-

arrying mosquitoes in sewage and, subsequently, Mr. Fletcher was good
-enough to visit the Farm and to carry out a two days’ personal investi-
gation as to the actual presence of malaria-carrying and other mosquitoes
on the Farm and on the adjoining area to the west.

The Committee also arvanged tor the taking and analysing of samples
of soil, sewage and subsoil water and inspected trial pits on the Farm. An
area 10 yards square was dug over and left to weather.

The Committee also inspected the arca to the north proposed for the
extension of the Farm by 126 acres and continued their researches in the
direction of complying with the Government Order as to present and
future provision of Sewage Farms for the city and at the same time cave-
fully considered the suggested alternative of pumping the sewage into
the sea without further treatment.

METHODS OF SEWAGE DISPOsALL

There are three methods which may be considered in connection with

the disposal of the sewage of Madras City.  These are—

(1) Discharge into the sea,

(2) by recognised methods of bacterial treatment, and

(3) treatment on a Sewage Farm either with or without prior
treatment in a tank.

The method of chemieal precipitation need not be considered in the
ase of Madras owing to its cost and the fact that more satisfactory
methods are available.

Discharge into the sea —1f sewage were discharged into the sea from
Madras City it must be so discharged at a point cither south or north of
the municipal area for the reason that the discharge at any intermediate
point would be most unsatistactory asx the wave action would cast up
-objectionable solid matter on the sandy beachin front of thetown. Sewage
discharged into the sea in large quantities to the south of the city would
also be objectionable as it would be earvied by the sea-current northward
along the sea front and consequently a southern outfall is also inadvis-
able. The proper place for a sea outfall for the sewage is at the northern
limit of the city if natural conditions prevailed. Unfortunately, at this
place, the sea is eroding the land and. if sewage were discharged into the
sea at this place, objectionable solid matters would be thrown back by the
wave action on the eroded coast line, and the portion of the foreshore
between this line and the Harbour arm. which juts out into the sea and
forms a receiving bay. would become sanitarily objectionable.

BACTERIAL TREATMENT.

The method of sewage disposal by bacterial treatment is a suitable
method of sewage disposal for Madras if no better method wWoere
available. The disposal works would reguire to be placed at some
distance to the north beyond the inhabited area, or objections to the
presence of the works would be raised if they were placed in proximity to
the inhabited area.  Such works would be prohibitive in cost for Madras
and the net income from the subsequent  farming operations would
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be much reduced from that obtainable from an ordinary sewage
farm. Also there would be the ever present disadvantage of satistac-
torily disposing of the sludge which would be deposited in the tanks.
The bacterial method of sewage disposal might be proposed in the absence
of suitable land for direct sewage farming, but as such is not the case, this
method need not be further considered.

SEWAGE FARMING.

The treatment of sewage on a sewage farm has been called the
“mnatural ” method of sewage disposal. This term has been questioned, as
it is said that it is not a “ natural ™ process to pour sewage on to land for
the purpose of growing crops.  The objection is of more force in England
where irrigation is not generally resorted to for the growing of crops, but
in Madras where irrigation is not only generally adopted but has been
customary from time immemorial, the treatment of sewage on a sewage
farm only follows the usual custom of irrigating crops. The * natural”
method is considered to mean the process by which the fertilising agent
is returned to the land from whence it originally came. A sewage farm,
for the disposal of the sewage of a town in the Madras Presidency, is
considered the best method that can be devised. [t is not only simple
and effective but, in addition, it has resulted in actual revenue in the
experience of Madras, thus returning to the town part ot the expenditure
incurred in the upkeep of the necessary drainage works.

The following conditions which should be complied with in sewage
farming are essential for satisfactory working :—

(1) A suitable area of land must be available,

(2) The soil must be porous either naturally so or after treatment,
and if necessary it must be subsoil-drained.

(3) The farm should be so situated as not to be objectionable to
inhabited areas in the vicinity.

In the case of the Tondiarpet Sewage Farm, a number of objections
have been raised to its continuance and it has also been proposed that the
sewage of the city should be discharged direct into the sea and not
treated on a farm. The reasons why this suggested alternative method of
disposal cannot be adopted have already been given in this report. The
objections raised to the continuance of the Tondiarpet Sewage Farm will
now be dealt with seriatim.

1. “The Farm is the cause of malaria in the adjoining area of the
city.”

This objection has been put forward in the first instance because
malaria has been epidemic in the adjoining area of Tondiarpet for some
time and it has been considered that the origin of this epidemic was due
to the breeding of large numbers of mosquitoes on the Tondiarpet Sewage
Farm, which mosquitoes acted as carriers in the dissemination of malaria
from infected persons to others. The fact that large numbers of mos-
quitoes breed on the Sewage Farm cannot be denied. The Committee
found a number of old ponds on the Farm, which ponds contained
subsoil water of a fair degree of purity thus forming suitable breed-

ing ground. Mosquito larvee were also found in places where,
4
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owing to the depressions on the Farm, partly claritied sewage stagnated.
These places were principally those where the coarse grass ' chappar”
was growing and was being utilised for cattle grazing purposes. 'The
report of Mr. Fletcher, the Government Entomologist, shows that after a
two days’ inspection no larvae of malaria-carrying mosquitoes were found
on the Farm although laree numbers of larvie of non-malaria- arrying
mosquitoes such as Culicine larvae were found in the ponds and other
depressions on the Farm.

The ponds on the Farm are gradually being filled up by the Corpora-
tion and as soon as this work is completed—and it should be pushed on
rapidly—and the Farm is so levelled and laid out that no stagnation of
Sewage can occur, there is littlo likelihood of tinding, in the future, mos-
quito larvee.

The ponds found on the Farm which contained clear water, were
apparently on the site before the Iarm was started, and have probably
always been the places where mosquitoes bred in great numbers, The
starting of the Farm on its bresent site cannot therefore be blamed as the
principal cause of malaria in Tondiarpet. Not only must the mosquitoes
have bred in the old ponds on the site of the Farm prior to its formation,
but the similar ponds which exist in great numbers in the adjoining
inhabited area are more objectionable, owing to the fact that they contain
purer water and the locality in which they are situated is better sheltered
by cocoanut topes and vegetation. It would be as well for the (forpora-
. tion to fill up the ponds on the Farm without delay. Such filling up
should not, it is thought, be delayed until filling up material from the
ordinary operations of the Farm becomes available, but the ponds should
be immediately filled up with the sand from the sea-shore close at hand.,

It is also advisable to Iay out the whole site so that there will be no
depressions in which sewage may stagnate. The filling up of the ponds
and the abolishing of swamps will mean the addition of a valuable area
for farming purposes.

Mr. Bainbrigge Fletcher, during his inspection of the Farm, carefully
examined all possible places where adult mosquitoes could shelter, such
as the long grass, undergrowth in plantations, topes, crab-holes and
other places providing the usual cover from wind and light. In a mat
shed at the Farm office, one or two isolated adult examples of Anopheles
rosst were found. They are, according to Mr. Fletcher, not recognised as
carriers of malaria.

As far as the records of health conditions give information as
to the prevalence of fever in the city, there appears to be sufficient
evidence to justify the statement that malaria was prevalent in the
Tondiarpet area prior to the formation of a sewage farm. The levels of
subsoil water taken by the Corporation staff at the request of the
Committee show that the subsoil water level on the Farm and on the
adjoining area to the west has been raised. As o, result of this, the ponds
and wells retain water for a longer period than would otherwise be the
case and the number of breeding places is also increased. Consequently,

the Farm should be recognised as a contributory cause of the prevalence
of malaria in Tondiarpet.
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5. The smell emanating from the Sey age Farm and the open
channel becomes intolerable in the evening in the adjoining inhabited
area of the Tondiarpet section of the town.”

An inspection of the Farm itself discloses that it is wonderfully free
from objectionable smell of sewage. At places along the open channel
there is a number of distributing sluices. At the beginning of the
channel its level is some height above the level of the Farm. which
is necessary in order to provide sufficient fall between the beginning
and the termination of the channel at the mnorthern extremity of
the Farm. At those places where the channel is above ground, the
sewage in passing from it to the sub-carriers at grou%ld 'leveli has
necessarily to be dropped from a height which at the beginning of the
channel is as much as 5 feet. Further along the channel, the height the
sewage is dropped gets gradually less until the level of the open chanpel
is the same as the level of the Farm. It was observed that the dropping
of the septic sewage from the open channel to the level of the sub-carriers
caused agitation. The action led to considerable agitation and the resplt
was the escape into the air of volumes of sewage gas with resulting
objectionable smell. It is perhaps true to say that in any case wl‘leth-er the
sewage is dropped at the beginning of the open channel, or is distributed
at the end of the open channel without agitation, the sewage gas will
still escape into the air. But this escape under the last condition will be
a gradual process which will go on over a large area of the Farm so that
the sewage gas will be so diffused as to be unobjectionable. The first part
of the open channel has been covered in for a short distance, and a venti-
lating shaft has been added to allow of the dissipation of sewage gas at
some height above ground. At the end of the covered portion of the open
channel, there was a free space for the inlet of fresh air and this space,
owing to its extent, acted as an outlet. The President has had this space
filled up by a diaphragm, and the Committee recommended that a floating
sheet of canvas or other resilient material might be added to completely
close the space between the varying level of the sewage in the open chan-
nel and the bottom edge of the diaphragm. Tt is considered that it would
be well to increase the height of the existing outlet iron chimney by 10
feet, as it is rather short for efficient working. The beginning of the open
channel was covered in, and precautions taken, to ensure ventilation be-
cause there was an objcctionable smell due to the agitation of the sewage
at this place. The discharge pipe conveying the sewage from the various
pumping stations discharges into the open channel, and in so doing the
sewage is reduced in velocity with resulting escape of sewage gas. Thisis
not a new objection as, in 1889, Mr. J. A. Jones referred in = report to a
similar state of affairs to that which was detected lately and for which
remedial measures were adopted—paragraph 118, page 33, Administration
Report of Madras Municipality for the year 1889-90.

To prevent the agitation of the sewage at the distributing sluices
already referred to, remedial measures have been suggested by the Com-
mittee to the President, and action has already been taken. It was
proposed to distribute the sewage from the open channel by means of cast
iron pipe bends provided with a sluice valve for regulating purposes so
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that the discharge of the sewage on to the land would be in a horizontal
direction without agitation. The proposals are illustrated in Sheets Nos.
14 and 15.  These proposals, that is. the elimination of the objectionable
smell at the distributing sluices and the precautions taken at the point
where the sewage from the pumping main joins the open channel, will go
far towards meeting the statements of those who complain of objectionable
smell from the open channel.  The channel itself is remarkably free from
objectionable smell.

There still remains, to be answered, the general objection to the Farm
on account of the smell arising from it during evenings. ‘

The farm is so situated being bordered on one long side by the Bay of
Bengal, an open sea. and on the otheér long side by an area of cocoanut
plantations containing a few houses, on the northern boundary by open
country and on the south by a sparscely populated area, that it is open to
all the winds that blow.

So long as the winds are of any strength, emanations from the Farm
arc dissipated effectually as a rule. but under the condition of a ventle
breeze blowing inland towards the inhabited area of the Tondiarpet
section of the city, there is no doubt that smell from the Farm is detected
at some distance inland.  How much the smell which is detected is due
to the action of the distributing sluices cannot be stated, bat it should
be accepted as a general rule that no sewage farm should be within a
municipal area.

The City of Madras and especially the Tondiarpet section possesses so
many open spaces and garden land adjoining houses that it is a hopeless
matter to give an opinion of any value as to what effect the presence of the
Farm has on the health of the inhabitants of the Tondiarpet section.  If it
isultimately decided to move the Farm from its present site, the Committoe
realise that the cost of so doing will have to be borne by all the rate-payors
of the city and that it would he reasonable, in thoe interests of the general
tax-payer, to reassess the Tondiarpet section so as to recover from that
section an increased revenue from their land and property which will pre-
sumably be worth more when the present Farm is removed.

3. The third objection raised to the presence of the Tondiarpet
Sewage Farm was that “ The subsoil water in the arca to the west, to a dis-
tance of 3,500 feet, is contaminated, and this contamination is detrimental
to public health as the people in this area use wells to a considerable
extent as the source of water-supply owing to the deficiency in the existing
piped water-supply of Tondiarpet.”

The answer to this objection is an ecasy matter so far as it refers to
contaminated well water. It is simply a question of obtaining analyses,
both bacteriological and chemical, of the water from the wells,

Eight samples of raw sewage and subsoil water were taken by the
Assistant Director of the King Institute in the immediate presence of the
Sanitary Engineer to Government and were forwarded by motor-car with-
out delay to the King Institute for investigation. The samples were taken
on the lines of the two sections marked on sheet No. 1-D. Four samples
were taken on each section, the first one on each section being from the
open masonry sewage channel. The results are given in an appendix and
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the opinion of the Director isalso given.  The results do not show evidence
of direet contamination of subsoil water from the sewage on the Sewage
Farm.  The wells throughout the Tondiarpet avea are not properly con-
served and are located close to houses and cultivation. As there is no
system of drainage in existence for this section of the town. the water of
the wells and ponds cannot be expected to show satistactory results. That
they do show fairly good results isstrong evidence of the purifying nature
of the sandy subsoil in this area of the city. It is of cowrse theoretically
correet to say that a Sewage Farm should not be loeated in the vicinity of
wells but it is wonderful how close to possibilities of contamination a well
can he placed without showing direet evidence of pollution. This is of
course duce to the purifving vesults obtained from the passage of con-
taminated water through a streteh of sandy subsoil. When the contami-
nation i immediately surrounding the well steining, the surface water
passes down into the well so rapidly that the effect of the subsoil puritica-
tion is inappreciable.

Ax the wells in Tondiarpet are located at a considerable distance from
the Iarm, the neavest pucea house being over 500 feet to the west, the
puritication which ix obtained by the passage of contaminated water
through this horizontal distance of sand must be very considerable. The
hydraulic gradient from the Farm to a well at the nearest pucca house is
so flat as to preclude the practieal possibility of the direct flow of contami-
nated water through this long streteh of sand. Tt must also not be for-
gotten that the abstraction of water from the wells is by hand at a very
slow rate, and as the subsoil water level s naturally very high in this
low-lving seetion of the town, the chances of contamination of the water
in the well from any distance is practically remote. There is of course
the chance of diffusion, but this is also remote owing to the distance
through which this must take place. The chance of diffusion is so small
as to be negligible,

The results of the bacteriological analyses of samples, which are given
in an appendix to this report, from the open channel and from ponds and
wells to the west of the Farm. the turther sample having been taken from
a well situated to the west of the Tiravottivur High Road at a distance of
2,200 feet from the Sewage Farm, point to the conclusion that the con-
tamination of subsoil water from the Sewage Farm only occurs in the
immediate vicinity of the Farm.

There is a piped water-supply to Tondiarpet but, owing to the great
distance from the source and the general deficiency in the city, the supply
is msufficient and resort has to be made to wells, Steps are being taken,
the new pipes arve actually on the ground. to ensure a satistactory supply
of piped water to Tondiarpet. This new supply might be expedited as
much as possible, and when it is earried out the wells which are stated to
be contaminated-trom the Sewage Farm might be filled up to prevent their
continued use after the piped supply is introduced.

+. The fourth objection raised to the presence of the Sewage Farm is
a minor one and is as follows —

" The drainage of Dhobypet is towards the sea, but owing to the con.

struction of an open channel and a road by its side on the western
5
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boundary of the Farm this drainage has been interrupted and in 1911 and
1912 Dhobypet was reported to have been under water.”

The surface drainage of the area west of the F
Tiravottiyur High Road and the road on the
Is generally towards the Farm and the sea.

The soil is sandy and like the F
ordinary rain storms there would he no
of time.

arm between the
western boundary of the Farm

arm extremely porous <o that in
stagnation of water for any length

On the 31st October 1913 there was a heavy fall of rain of 596 inchoes
recorded in Madras and ad ‘antage was taken of this rain storm to inspeet
the Farm and the outlets from Dhobypet.

This fourth objection must he taken as proved as owing to the rain
storm it was found that Dhobypet was flooded and the two outlots for
storm water, one at the Farm Main Road adjoining the open channel at
the end of Poondi Thayammal Street, and the other a single vent eulvert
near the beginning of the open channel. were blocked and there was no
passage for the storm water.

It is considered that two storm outlet drains should he constructed
across the Sewage Farm : the drain along the Main Farm Road should he
seetioned. and a storm outlet drain should be provided from Dhobypet to
connect with Poondi Thayammal Street outlet.

SITE OF THE TONDIARPET SEWAGE FARM.

The site of the Tondiarpet Sewage Farm is illustrated on two pl
one showing the site in relation to the city and the other the site with
particular reference to the adjoining arca and the investigation into the
question of the raising of the subsoil water level.

A perusal of the first plan will show that the site of the Farm ix
unusually near the inhabited arcas Judged by English standards. When
the Farm was tirst formed, financial considerations no doubt determined
the choosing of the present site and it cannot he denied, despite the
objections raised, that the Farm has been a highly successtul one in is-
posing, at a profit, of the sewage of a large section of the city.

This success has been due to three principal reasons .—

(1) The soil was sandy, porous and suitable tor the growth, with the
aid of sewage, of the grass known as Hariali grass, which is
of grass capable of being made into hay suitable for the
and cattle.

(2) The long spells of dry weather in Mad
have resulted in the obtaining of a luxuriant ar
obtained within a month.

(3) Owing to the same long spells of dry wes

ather, natural arass was
difficult to procure in quantity in the city and sarrounding districts, and
consequently a market for the hay erown on the Sew
available close at hand.

The only section of the town that can possibly be considered as
prejudicially atfected by the site of the F.

: . arm is the Tondiarpet section and
it is only on behalf of this seetion that objections to the present site have
been raised. .

ans,

a fine quality
feeding of horses

as and the tropical sun
owth of grass, a crop being

age Farm was

19
AREA OF THE FARM.

The area of the Tondiarpet Sewage Farm at present is officially
reported to be 126 acres, of which only 80 acres are daily trrigated. 'The

difference between the gross area 126 acres and the 80 acres irrigated is

due to the area taken up by cocoanut topes, roads. huildings, swamps
incapable of heing efficiently irvigated. ponds, and the area being
harvested.

The working area of the Farm can be increased in the future by the
levelling up of the swamps and the filling up of ponds. The net area
under irrigation allowing for rest will be at least 100 acres.

If any further area is required, it must be obtained from a new site,
The arca of the present Farm is being yearly reduced by the action of the
sea which has already washed away a considerable portion of the old
Farm. This fact is clearly shown on sheet No. 2 where the present and the
former sea margins have been marked. In connection with the proposed
construction of a complete system of pipe sewers in the city it has heen
proposed to acquire an additional area of 126 acres to the north of the
present site.  This extension is shown on sheet No. 1. The net area avail-
able for daily irrigation on the present and on the extended farm will
therefore be the same or 200 acres in all.

NATURE oF SOIL.

The soil of the Tondiarpet Farm as well as of the proposed extension
is pure sand to a great depth. Apparently this part of the land was at
one time sea beach. The natural level of the subsoil water along the sea-
coast is from 6 or 7 feet below ground as is apparent from observation of
ponds and wells.

Samples of the soil were taken and sent to Mr. Harrison, the Govern-
ment Agricultural Chemist, and his report on the analyses and the
suitability of the soil for sewage disposal is printed as an appendix to this
report.

Lispecially on the older part of the Farm a trial pit discloses that
humus from previous sewage irrigation has penctrated to a depth of 1 foot

-and is very evident in the first 6 inches from the surface,

The soil of the Farm is highly suitable for disposing of sewage by
sewage farming.  Being of pure sand of even texture no better soil could
be imagined for sewage farming in the tropics.

VOLUME OF SEWAGE.

At cach pumping station in Madras the volume of sewage pumped
daily is accurately measured by a venturi meter.  While the total volume
pumped to the Farm varies from day to day as obtained from the sum of
the discharges at the different pumping stations, the average quantity
‘delivered on the Farm can be taken at the round figure of 5 million gallons
‘daily. In this connection, it would be well if a venturi meter was
installed at the Farm to daily record the total quantity of sewage delivered
.on the Farm for treatment.

Dividing 5 million gallons by 100 acres, the arca irvrigable, we obtain
the quantity of sewage which can be treated daily on to an acre of the
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Farm as 50,000 gallons.  This is an extremely high figure constituting, it
is believed. a record for a Farm of any extent, and could not be reached
exeept under similar conditions to those obtaining at the Tondiarpet
Sewage I'arm. It has been sugeested that the sewage should be first passed
through a septic tank hefore it is treated on the Tand. It is not helieved
that the septie tank treatment is necessary for liquefying purposes as the
Sewage at present arrvives on the Farm in a septic condition. due to the time
occeupied by the sewage in passing from the house drain to the Farm /o
the street drains, pumping stations and rising mains. The septic condition
may also be partly due to the stagnation of the sewage in the open drain-
age section of Georgetown and when this seetion is drained with under-
ground sewers the sewage may hecome less septie than it is at present from
this scetion, But the distance the sewage has to traverse from other
seetions of the town ix now, and will bein the future, so considerable that
it is unlikely the sewage will ever be muceh loss septic than it isat present.
The provision of septic tanks would result in the usual diflicultics in the
disposal of the sludee and the operations and the presence of septie tanks
would be undesirable at Tondiarpet.

Again, the cost of treating the efftuent and dealing with the sludge
produced would materially veduce the profits as compared with those
obtained  from direct sewage farming.  As the quantity  of  scewage
disposed of on the Tondiarpet Scewage Farm per acre is very high and as
the increase in depth of humus which has peneteated 12 inches into
the sandy soil is considerable, it will be advisable to limit the quantity of
sewage per acre of Farm to something considerably less than {he 20,000
gallons per acre which is at present poured on to that land, |y ix believed
Mr b Al Jones, who was the Engineer of the municipality when the Farm
was first worked on a large seale, contemplated the limit of 30,000 gallons
per acre as a maximum., looking to the fact that this quantity would he
passed on to the land for all time.  The Sewage Farm might he worked at
a higher vate, in fact it has been worked at almost double this rate for
some years, but it cannot he recommended as a permanent measure, It
lands were available the rate should be reduced to g maximum of 30,000
aallons daily per acre.

In this connection, it might be well to refer to the ease of the Alder-
shot and Nottingham Sewage Farms.  The soil of the Aldershot IMarm is
stated to be 3 feet of coarse sand with fine sand underneath. The sewage
arrives within 2 hours as a maximum at the Farm and s treated in
settling tanks and the offuent is then passed on to the Farm. The Roval
Commission on Sewage Disposal has stated their opinion as follows :—‘

©The sewage purely domestic: is strong. It cannot be said that, for
a fltration farm, Aldershot Camp was treating a large volume of sewage
cither per acre of the - working daily irrigable area, or per acre of tho
total irvigable area : but it was treating. hoth actually and relatively, a
large quantity of oreanic matter, Morcover, the soil and subsoil (coarse
sand over very fine sand; are not of the best kind for purifying a large
volume of sewage, and the average filtration depth down to the drains is
only about 3 feet. . . . . On the whole wo consider that 25,000 gallons

per acre for twenty-four hours (8 300 gallons per acre on the total irrigable:
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area per twenty-four hours: is too large a volume of a strong seWALe to bo.
treated by sereening, settling and filtration. through about 3 feet ot sand of
the ;11)0\:0 nature, if completely and uniformly satisfactory ctfuents ave
to be expected, but not too large a volume of sewage per acre to yi?l(l
offluents showing a high percentage (possibly even a sufficient relative
degree) of purification.”

In the case of Nottingham Farm it is stated that the time taken for
the sewage to reach the Farm is three hours and the opinion of the Royal
(‘'ommission on Sewage Disposal on this Farm was as follows :—

* The sewage (four-seventh domestie, three-seventh trade refuse) is
strong.  For a filtration Farm Nottingham was not treating a large volume
of sewage, either per acre of the ‘ working ' daily irrigable area, or per
acre of the total irrigable area, more especially if the nature and effective
internal puritying surface of the soil and sub-soil are taken into considera-
tion ; but it was actually treating a large quantity of organic matter.
The sewerage system is combined, but the Farm deals with very little of
the storm water. There can be no doubt that 23,300 gallons per acre for
twenty-four hours (10,750 gallons per acre of the total irrigable area per
t\\'m1t~y-f0ur hours) is not too large a volume of even a strong sewage to‘
be treated by scereening (partial) and filtration through about 6 feet of
s0il and sub-soil (sandy loam) overlying gravel and sand. of the nature
of that found at Nottingham. It is pleasant to be able to call attention
to the fact of a Sewage Farm working well within its limits of purifying
power, and as a rvesult yielding effluents of a highly satisfactory
character.”

It is thought that the quantity to be aimed at to obtain permanently
sutisfactory results should in the case of the Madras Sewage Farm be a
maximum 30.000 gallons per acre of irrigable area per day. The higher
figure has been adopted for Madras principally on the climatic cond.itions
which causes luxuriant growth throughout the year. If this maximum
amount of 30.000 gallons per acre is accepted, then the area required for
the Sewage Farm to dispose of the present quantity of sewage pumped to
it, 5,000,000 gallons daily, is 167 acres nét, or, allowing !} extra for roads,
buildings, channels and area being fallow, 200 acres.

The quantity of sewage which will be pumped to the Sewage Farm in
the future will increase with the construction of the new drainage works,
the opening of additional pumping stations and the improvement of old
stations to a maximum of 15,000,000 gallons daily. The greater part of the
increase from the present quantity of 5,000,000 gallons will occur within
the next 10 years, following on the completion of Tondiarpet drainage and
other scctions of the city.

This quantity of 15,000,000 gallons will require a Sewage Farm of 600
acres. The area proposed to be acquired north of the present Sewage Farm
amounts to 126 acres making a total area including the existing Farm of
252 acres, which shows that the proposed extension is entirely inadequate.

LAY 0O0UT OF THE TONDIARPET SEWAGE FARM.

It has already been mentioned that the present Farm was originally
laid out on the ridge and furrow system. The following sketch of a cross
6



scetion of a plot will explain the method originally adopted for layving out
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a plot.
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The ridges are 200 feet apart m.\d o these 1'1‘1;:0.\" ﬂu\l“l.is.tf.if]n?tllzj;{
channels ave placed.  Tn most parts of ﬂ‘l(‘ IFarm these ('lmm‘w S .nn(. ‘un] ‘(‘
of half cement pipes. The question of the hest lay ()ut‘()t the Farm ‘1:)»
been dealt with in Mr, Sampson’s report on tlfo sugeested nnpr()\'('nu'llt: 1.1\‘
the working of the Farm. In this report it is pmp().'\‘(\d that t'h(- .\'Iurtfl'(.(
should be levelled during farming operations so as to form :l.S(_‘I‘IO.\‘ ol tey | -
cos trom the masonry channel towards ﬂ}v son.. "l“h(' r(‘.p()rt‘ I :l(',("()llll)v?l‘llli‘(ll
by two plans, sheet No. 12 and shm:t .\«).- 16. H'w hrr:t. I).‘]«l‘ll ..\h(r)v-w tlu
method of terracing and the second is an 1l‘lustmtmn of a 1:)11‘111}11%1"1.11.11) y
ment usually used tfor the operation of levelling the ground. lt't f(' (n‘m Is
to be worked to the best advantage, it seems necessary that Mr. Sampson’s

recommendations should be earried out.

5 Ul A
FINANCIAL RESULTS OBTAINED FROM THE PRESENT [FARM.
. . . N L N ; that t,: © ])(\l )‘.()'it
These results are given in an appt l'l(ll.\ and hh.()\\ th‘.it h 1
for last year, 1912, was Rs. 36552, This was obtained from the present
ast A ar, J1L ha B & T PR K317 B L ‘ n N
area, but in addition to the revenue from the sale of grass and hay from
) y . ' 2 . » . v, LTS 4
this area, revenue was also obtained from the lease of cocoanut trees and
\ ( " | ‘ V . ' T 1 1] . L3 K3 LI Y
the richt of erazing on the low-lving part of the Farm on which a coarse
—— s orowi o, The net revenue trom the Farm appears to be
grass, chappar, is growing.
about Rs. 360 per acre of cropped arvea. . .
1 ' e TN Iy . v Toacre
This is obtained when the quantity of sewage applied daily per acr
reaches the high figure of 50.000 gallons.

EXTENSION OF THE FARM,

In connection with the (-nnstru(-tim\‘ and (.'ompluti(.m of the n(.wv
drainage works which will result in the ultimate 111('1‘(‘&1&‘.(‘ in the qu;mm:v
of sewage to be dealt with from 5000000 gallons to ]:).()l)().i)f)() ,(.:a]lm‘m, it
has been proposed in the new drainage schon'm to cxt,ou'd tl.u\ ‘h?wa_«_zu Tarm
to the north by the acquisition of an arca of s:md_\: S()J] of 126 acres.  As
the present Farm is 126 acres in extent and doal.‘\' with f),()()(),()()() ;,r‘al.]ons p]u
day. the doubling of the area of the pf-oscn.t Farm will n()t.sntlstact‘(?m N
dispose of three times the present quantity of sewage dealt with even if thv‘
rate of irvigation per acre remains as at present the ;nbnm'nm‘l :unou.ut (?t
50,000 gallons especially when it is .1'011101}11)01'0(1 ‘[?1;1‘? t.h(\, crosion wh.lch ix
taking place at the present Farm is sc-ru')usl.y dmumt&lung th(.s awulnbl'c
arca for irrigation. There is also the objection to this e-xtensml} t}mt it
means the formation of a similar farm to the present one .m pr(.)xnmty to
an inhabited arca. The northern limit of the new (*xtcnsn.n.l \\'111'1)(.‘ close
to the important suburb of Tiruvottiyvur and as the prevailing \-vmds‘ are
as already stated from the south-east, there is no doubt the working of th.o
extended Farm will be strongly objected to by the inhabitants of this
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suburb. and the objections raised by the Tondiarpet inhabitants could be
brought forward with greater force by the inhabitants of Tiruvottiyur.

As even with the extension the Sewage Farm will be unable to deal
with the sewage which will be pumped to it in the future to the amount
of 15.000.000 gallons daily, it is necessary to propose that a sufficient area
of Jand should be taken up in a locality where the presence of a Sewage
“arm will be least objectionable.

SITE OF NEW Fazw.

A suitable area for a new tarm appears to he a
vottiyur and between the Ennur Road and the seq,
of sand similar to the sand of the Tondiarpet Farm. The site proposed is
sufticiently  distant north of Tiruvottivur to be unobjectionable on that
score and as the prevailing wind is from the south-cast and Tiruvottivur
is to the south and south-west no objection can be advanced on this point.
The northern extremity of the Farm would he about } of a mile south of

Ennur Railway Station and at this dista nee would not, it is considered, be
a source of nuisance to that place,

-ailable north of Tiru-
This site is composed

The Tand available consists of open stretehes of
and cashew plantations and there are fe
have to be acquived. The site is a

sand between casuarina
W houses or huts which would
much wider one than the present
Tondiarpet Farm and the avea required, 600 acres, appears to be available.
The Farm could be hidden from the Ennur Road by a belt of casuarinas,

and it is also considered that the Farm should be surrounded on the south,

south-west, and north by a sutficient margin of open land, sav, 13 furlongs
in width. This land would be ;

acquired at the same time as the Farm and

the building of houses on it by private owners would thus be prevented.

It is not believed that the cost of acquisition of the proposed site will he
high. The land is valucless as ordinary agricultural land but highly
suitable if irrigated with sewage.  The casuarina plantations can be sold
by the Corporation as their site js required for irrigation.

The site of the actual Farm would require to be laid out as proposed .
by Mr. Sampson for the present Farm and the following arrangements
would be required in order that the sewage could be delivered on the site,

The present open masonry channel would require to bhe ¢
with reinforced concrete slabs and with

would furthey require to be ventilated
From the end of the pr
underground would re

at the end of this conduit the sewage would he
Humphrey pump into main distributing channels,

NOar Wy g R W o 3
Near the new Farm, quarters for the Superintendent and the work
people would be required. On the assumption that the present sales of
Hariali grlass and hay are capable of CXpansion, or, that othep suitable
cr S cou Y Oy o ¢ o) v 3 1
o (;p ltimd(tl be grown or sol(d at not less profit than Hariali grass or hay,
. ' rovo o . Layp 113 ¢ .
1cu ¢ revenue when 15,000,000 gallons are being treated on the Farm

should be, approximately, at Rs. 300 ber acre net revenue, about Rs. 13
lakhs per annum.

overed in
an carthen embankment and
and provided with access manholes.
esent open channel g conduit which would be laid

quire to be constructed tor distance of 2% miles and

pumped by, say, a
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A farm of this area would require very efficient management, and the
Superintendent should he a man of wide experience and proved ability,
to whom an initial pay of not less than Rs. 500 per mensem should be
given.

The arvea that will be available on a farm of this size will admit of a
much higher class of farming than is possible on the limited area of the
present Farm.  If the new Farm is acquired and Taid out at the carliest
date possible there is no necessity to limit the area cultivated at the ‘ato
of 30,000 gallons an acre. It should be possible to irrigate the whole area
of the Farm with a much less quantity of sewage peracre and to aradually
increase this quantity to the suggested maximum of 30,000 gallons per
acre, as the quantity of sewage delivered at the Farm inereases.

The opening of the new Sewage Farm on the site suggested would
enable the present Sewage Farm to be abandoned as a Sewage Farm, and its
disposal as house sites and garden land, the part of the Farm along the sea
front being retained by the City for a new main road. It would be
necessary, if this new road is formed, to protect it from erosion by the
construction of a suitable revetment or a sea wall.

W. HUTTON.
H. C. SAMPSON.
W. H. HARRISON.

APPENDIX No. 1.

Orders of Government appointing a special committee.

(1)
{G.0. No. 825 M., patep 23rDp Avrin 1913.]

pAp—the following paper :—

Letter—from the President, Corporation of Madras.
Dated—the 18th March 1913.
No—R.0.G.D.C. 102-SBup.

Order—DNo, 825 M., dated 23rd April 1915,

In deference to the wishes of the Corporation of Madras the Government are pleased to-
ypoint a special committee to consider and report to that' body whfather .l‘hu Tondiarpet Sewqge
arm is a source of danger to health as a cause of malaria, mosquito nuisance or contamination
' subsoil and what improvements can be made.

2. The officers whose services will be placed at the disposal of the Corporation for the
wposes of this committee will be as follows :—- .
(1) Mr. W. Hutton, Sanitary Engiuneer to Goverpment——((]ha11‘111:m).
(2) Dr. F. Maitland Gibson, Directnr,rKing: Institute, Gumdy‘. '
(3) Mr. W. H. Harrison, Agricultural Chemist, College of A'grlcul‘ture, Connbatgwe, and
(4) a farming expert to be nominated by Mr. D. T. Chadwick, Director of Agriculture,
ho will be requested at a very early date to report his nomination to Government.

(True Extract.)
C. S. ANANTARAMA AYYAR,
Under Secretary to Government.

2)
GO, No. 967 M., patep 16te May 1913,
EAD—-the following paper :—
.0, No. 825 M., dated 23rd April 1913.

Ordere=No. 967 M,, dated 16th May 1915.

In continuation of G:0. No. 825 M., dated 23rd April 1913, the Corporation will be
formed that the Director of Agriculture has nominated Mr. H. . Sampson, acting I'rinci-
I of the Agricultural College, Coimbatore, to serve as farming expert on the Tondiarpet
swage Farm Committee. The Government are pleased to place the services of Mr., Sampson
the disposal of the Corporation for the purposes of the above committee.

(True Extiact.)
C. S. ANaNTARAMA Avyag,
Under Secretary to Government.

-3
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APPENDIX No. 2.

Preliminary levels and particulars regarding the existing Sewage Farmn.

Lettor—from P. L. Mookg, Bsq., ¢.1.E., 1L.US,, President, Corporation of Madras.
To—W. Hurrox, Bsq., aonies., Chairman, Madras Sewage FFarm Committee.
Dated—the 28th Aprit 1913,
No.—R.O. Govt. C. No. 113/13.
1 believe you are taking the necessary action with reference to G.O. No. 825 M,, dated
23rd April 1913, regarding the Tondiarpet Sewage Farm. [ shall be glad to give you any
information which may be required in connection with the enquiry.

Demi-official—-from W, Hurron, Fsg, Aok, Chairman, Madras Sewagre
Ifarm Committee.
To—P. L. Moork, Bsq., cak, LOS., President, Corporation of Madrax.
Dated—the 1st May 1913,
Thanks for sending me & copy of the (G.0. No. 825 M., dated 23 April 1913, which 1 have
now perused.  Adverting to your demi-ofticial, Tshall want as a fiest imstahment—
A plan showing the farm and statements of avea, area irrigated, extension proposed
and a copy of Madeley’s Tondiarpet Drainage Report.
Any reports on statements as to actual working of the farm such as number of waterings,
time taken to grow a crop, amount of crop obtained, and financial results in detail.
Any papers which show the objections taken to the present farm and what 1s demanded.
In connection with submoil conditions, 1 shall waut a hydrological survey taken, that is
cross sectional levels showing subsoil water level, say, one furlong apart from Tondiarpet
to the sea; but [ shall give further details of this as soon as [ have studied the question,
Let me have any papers which can be sent me as a basis on which [ can formulate
requests for further information.

Dewmi-official—from P. L. Moorg, 08q., C.LE., 1.C.S,, President, Corporation of
Madras,

To —W. Herrox, Esq., aotick, Chairman, Madras Sewage Farm Committee.

Dated—the 9th May 191,

With reference to your demi-official of the 1st instant regarding the Sewage Farm, I have
the pleasure to forward to vou, as a first instalment, a collection of papers, as shown in the
accompanying list, which contain information on the subject. An accurate plan of the exist.
ing farm is under preparation and will be sent to you in two or three days. A hydrological
survey of the farm with a view to ascertain its subsoil conditions will soon be undertaken by
the Engineer and its results will be communicated to you in due course.

I may add that there is a proposal to extend the farm towards the north. The present
.open channel will be carried northwards along the western boundary for a distance of 3,200
feet and then turned eastwards along the northern boundary ending with an outlet to the sea
which will serve as an overflow during the monsoon. The area of the proposed extension is
126 acres and the system of irrigation will be similar to that laid out on the present farm.

I request you to be good enough to return the copy of the Tondiarpet drainage report
when it is no longer required, as no spare copy is available in this office.

List or ENcLoOsURES,

1. A copy of the Tondiarpet drainage report.

9. A plan showing the ground levels of the cross sections at the Sewage Farm.

3. A copy of the note, dated the 8th May 1913 by the Superintendent of the Sewage
Farm on the working of the farm.

4. A statement showing the number of waterings.

5. A statement showing the outturn of crops.

6. A statement showing the receipts from the farm.

7. Copies of the proceedings of the meetings of the Corporation held on 7th
February 1913, 18th February 1913, 26th February 1913, 10th March 1913, 14th March
1918 and 18th March 1913, which contain the objections to the Sewage Farm.

Note by Evelyn Nicholas, Esq., Superintendent, Madras Sewage Farm, dated
8th May 19183.

The total area of thfa farm w%thin the fence but including the Hindu burial-ground,
which was not formerly included in the farm and only recently taken into use is about 109
cawnies or about 136 acres. Asthe farm also includes certain open spaces, roadways and
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waste land we might take it as about 120 acres. Irrigation is carried on by a valve outside
the open channel at its southern end and by various outlets froin the channel itself. The
total area irrigated in a day is about 80 acres which includes portions cultivated both with
hariali and a species of coarse grass known as chappar eaten by cattle. The time taken to
grow a crop is about 23 days and a.statement A is attached showing the number of waterings
from each outlet from the 16th to 30th April 1913,

9. Statement B shows the amount of crop obtained for the year ending 31st March 1913
and statement C the actual receipts from all sources for the same period. During the year
in quesbion the whole area was not brought under cultivation. The farm was found to be
.considerably neglected when taken over and nearly 40 acres of land were improved and
replanted with hariali.  The average area under cultivation might be placed at about 90 acres
both r’fr(:)r hariali and chappar and working on this basis the outturn per acre might be placed
at ,‘L’Q_:)’_“ = Rs. $06 per annum. It might be mentioned that owing to an injunction from the
High Court there was a loss of Rs. 3,240 in revenue on account of toddy drawn from the
cocoanut and palmyra trees on the farm—otherwise the ontturn per acre would have been
.considerably higher.

Corporation of Madras—Grass Farm, Tondiarpet.

SraremeNt showing the number of times the valve on the southern side and the several
outlets from the channel were used from the 16th April 1913 to 30th April 1913, drawn
up by B. Nicholas, Esq., Superintendent, Madras Sewage Farm, on 8th May 1913 .—

April 1913.
alve or Outlet |
Val eNo. Total. | Remarks.
16 | 17 ‘ 18119 ‘ 201212223 2412512627 28|21 30

Valve No. 1 X | XX | X[ X[|X|X|X]x 10
‘Outlet No. 1 XXX XX X XXX [X!IX]|X|X 13
" 2 W XXX XX XXX IX XXX X 13
" 2 e L XX X e | e SR OV OO R L XX 4
" 5 e XXX IX X | XXX [ XX | X xix] . 14
. 6 X | XXX Xl XIxiX|X]X]|Xx 12
" ;7; XXX |X|I XXX | X]| - X 1. X X | X 12
" 9 XIX | X | X | X|X|Xix|xX|Xj.. XXX 13
. 10 I O DO O P B S 20 O I e V3 (03 IR 5
" 11 X e} e XX | X|..]l ]l I XX 6
. 12 Xl Lo [ | [ X | XX | x| [ X X 7
; 13 X |l | e | [ X X | XXX || 6
. 14 X[ jon ] | X XX | X[ X |wlw|x]|x 8
" 15 | [ XX | ] | Wl XX x| X ] x| x]|x 9
" 16 o | X[ X | X | o] XXX {X]X]o|. 8
N 17w [ X[ X[ X || e | e XXX [ || oo 6
. 18 X[ X[ X | X || X XX x| X[ 9
. 19 X | X [x|..{x].. wo e Lo I % [ x| x 8
. 20 X[ x|x{x|x|.. . e x| x| x 8
" 91 X {x|x!x|x!x]|x LlxIx 9
" 22 e | XXX XXX vee X |1 X 8
" 32 X X[ X|X|X|X|X[|X]|X!Xx X [ X | % 13
13141161211 [14 (11 |12{14|14]13]12]16]| 15 14 201

'STATEMENT showing the monthly outturn of Green Grass, Chappar and Lucerne during the

g:ﬁl‘ I\;gylzl_i)l]sé :d_n-a,wn up by E. Nicholas, Esq., Superintendent, Madras Sewage Farm, on

Month. Green Grass. Chappar. Lucerne. Remarks.
TONS. LB. TONS. LB, TONS. LB.
i&ipnl 1912 ... 105 | 1,185 127 | 1,440
ay " s 127 569 53 | 1,746
June " . . 142 | 1,889 84 | 1,765 - 2
July w e e el 170 216 88 40 . ,
A.ngltbe " ses aee 167 639 93 2,130 . 6
Sep b!:l r 159 | 1244 1 | 2204 -
‘Qoto !l.)e » 147 699 85 1,280 . 117
November ,, 158 | 1,431 93 | 1,330 362
December v wer | 143 847 43 | 2100 w® ] 254
January 1918 . 169 | 2,147 15 72 254
Febru w e e .| 13 805 1 660 - 169
arc » o 1) . 155 991 1 m e 340
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Demi-official—from P. 1. Moorg, Esq., cak., 1.C.S., President, Corporation
of Madras.

To—W. Hurron, Fsq., AMLCE, Chairman, Madras Sewage Farm Committee.
Dated—the 24th May 1913,

I have the pleasure to forward herewith two accurate plans of the Sewage Farm as now
fenced, indicating the cisterns and lines of pipes in each section and the area of the plots
irrigated thereby, as promised in my letter, dated 10th May 1913.  As regards the hydrologi-
cal survey of the farm, T shall be obliged if you would mark on one of the plans the position
of the trial holes which will have to be made in the farm with a view to ascertain its subsoil
conditions.

2. The quantity of sewage discharged on to the farm is between 5 and 6 million gallons
per day, all of which is put on the farm.

Demi-official—from P. L. Moorg, Esq., ¢k, [.C.S,, President, Corporation
of Madras.

To—W. Hurrow, Fsq., A.M.1.c.E.,, Chairman, Madras Sewage Farm Committee.

Dated—the 27th May 1913.

Your letter of the 23rd instant. I send herewith three sets of copies of the proceedings
-of the Corporation mentioned therein.

Letter—from W. Hurrow, Esq., A.M.1.c.E., Chairman, Madras Sewage Farm
Committee.

To—the President, Corporation of Madras.

Dated—the 10th July 1913.

No.—1603-M.,

In continuation of my demi-official in June returning & blue-print plan with the request
that the hydrological survey of the Sewage Farm and the surrounding area should first be
started by the taking of two sections at places marked in pencil on the plan, 1 have the
honour to inform you that the committee have since mspected the Sewage Farm and con-
sidered what information was required and desire that the following should be supplied to
them :—

(1) Cross sections of the Sewage Farm from the sen to the Tiruvottiyur High Road at
a distance apart of about 400 feet. Two of the sections, one at the south and one at the
north end of the farm, to be extended to 1,000 feet beyond the Buckingham Canal ; such
sections to show the ground level and the subsoil water level and the cross section of the
masonry channel.

(2) A site plan of the farm showing contours,

(3) A plan showing the site with reference to the city and Tondiarpet.

(4) A plan showing the city and Tondiarpet and the area north of farm as far as
Ennore.

(5) A plan showing the farm with plots marked thereon and distributors.

This plan has already been received, but it is desired that the plan should have clearly
marked on it the various places where surplus from the Sewnge Farm runs on to the beach, and
should also show all ponds and lowlying places which become ponds when sewage is run into
such lowlying places. Such places can be found on inspection,

The former Sewage Farm margin should be marked on the plan with the year when such
margin existed. The present margin should be marked so that the committee can jJudge of
the extent and rate of erosion of the farm by the sea.

(6) Cross section of a plot on the old part of the farm to be found by cutting a narrow
trench right across the plot (to a depth of 2 feet),

(7) An area on a suitable part of the farm (that is not in a swampy part) to be turned
over and left for inspection without being irrigated

Such area to be 10 yards square,

(8) A cross sectional plan of a plot showing typical levels of subsoil water before,
during and after irrigation.

{9) Statement of quantity of sewage (minimum, average and maximum) for a dry
weather month pumped on to the farm, and average aren irrigated by such sewage. (The
area has already been stated, but the correct area should be repeated on the statement of
quantity.)

(10) Time taken by sewage at the various pumping areas in flowing from furthest
house to a pumping station and time taken by sewage in flowing from each pumping station

to the Sewage Farm, also time taken by sewage in flowing along the masonry channel from
-one end to the other.

.
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(11) Statement of actual amount of sewage per acre put on a typical plot as disclosed
from observations made from the discharge over a right-angled notch.
(12) A statement by subheads—
(1) Cost of maintenance.
(i1) Cost of permanent monthly labour.
(iii) Cost of casual monthly labour,
(iv) Cost of repairs.
(v) Income from proceeds of crop sold or other revenue derived from the
Sewage Farm.
(vi) Gross expenses of the Sewage Farm.
(v}) Gross revenue of the Sewage Farm.
(vi1) Net revenune of the Sewage Farm.

Certain figures have already been supplied, but the committee desire a statement in more

‘detail so that they can judge what is the actual financial result of treating the sewage of

Madras on a sewage farm, ' ' .
(13) Copies of any previous reports on the Sewage Farm (if available) which recom-
mend the growing of certain crops.
(Note.—Mr. Harrison's report has already heen received.)

(14) The analyses of sewage, water, air and soil will be taken by members of the

committee. . . . ; .
(15) The committee will be glad if the information desired is obtained as early as

possible so that their report may be prepared with the least delay possible.

Letter—from A. Y. G. CaxppeLL, Bsq., c.L.g., L.C.8,, Acting President, Corpora-
tion of Madras.
To—W. Hurron, Esq., Am.1.c.E,, Chairman, Madras Sewage Farm Committee.
Dated—the 25th August 1913.
. No.—R.0.G.D.C. 558-Sup.

With reference to items (3) and (9) of your letter No. 1603-M., dated 10th July 1913,
I have the honour to forward a plan of the Madras City showing the site of the farm with
reference to the city and Tondiarpet and a statement showing the _qqantlty of sewage pumped
.on to the farm during April 1913. The correct area of the farm irrigated by the sewage has
not yet been ascertained and will be reported to you later on.

ENCLOSURE,

Statement of sewage pumped on to Sewage Farm during April 1913.

GALLONS.
Total quantity during April ... ... 114,365,000
Actual maximum quantity for one day .. 8,350,000
Actual minimum quantity for one day ... 4,160,000
Average daily quantity ... 4,800,000
Variation in day’s flow in gallons per minute.
MaxiMmum. MINIMUM. AVERAGE.
From 7 aM. to 1 Py.... ... . 1,500 5,700 6,666
» leM.tol0PM. .. .. 3,500 2,700 3,100
»» 10 PM. to 7 AM. ... ... 1,500 1,150 1,330

Demi-official—from A. Y. G. Camesery, Bsq., c.LE., 1.C.S,, Acting President,
Corporation of Madras. .

To—H, C. Sampson, Esq., Member, Madras Sewage Farm Committee.

Dated—the 30th August 1913.

With reference to our conversation about the working of the Tondiarpet Sewage Farm
and to your consent to supply me with a working-plan for the farm, I find that M adeley
prepared alternative schemes for the irrigation of the farm: one, estimated to cost
Rs. 45,000, provided for regular terracing throughout and the other, estimated to cost
Rs. 44,500, provided for what Madeley called, I think, the broad irrigation system. The
Corporation approved of the latter and from Madeley’s Drainage Scheme Report it appears
that it has been completed at a cost of Rs. 33,085. The system is described in paragraph 60
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(page 29) of the Madras City Main Drainage, 1913, Volume I—Report, an extract of which is

enclosed. I presume, however, that a certain amount of terracing will none the less be
necessary.

2. When will you be able to let me have your working-plan? I should like to get to
work especially on the eradication of the chappar grass so as to get as much removed as
possible before the north-east monsoon. You were going to kindly advise, 1 think, as to

the best methods and implements to be employved to that end. Perhaps you could let me
have a note on this earlier.

Encrosugk.

Extract of paragraph 60 of the Madras City Main Drainage, 19183,
Volume I—Report of Mr. Madeley.

The sewage from the channel is discharged into 18-inch coucrete pipes laid at right
angles to the channel in parallel lines 600 feet apart. These pipes are provided with
manholes at every 200 feet from which sewagre can be supplied either directly into open
channels slightly above ground level running above and a few feet to the side of the 18-inch
pipes, or by means of 9-inch underground pipes to similar open channels running parallel to
the main 18-inch pipe and 200 feet on each side of it. From these open channels the
sewage is turned over the surface of any part of the farm. At the same time the arrange-
ment of the distribution system allows mowing and other agricultural machines to be worked
from side to side of the farm (about 1,500 feet) without encountering any obstacle due to
channels or other irrigation works.

The masonry channel terminates at the northern boundary of the Farm in an end which
is provided with boards working in grooves ; by this arrangement the channel is kept as full
as desired, and when there is an excess of sewage, the boards are removed as required and
the excess allowed to discharge into the sea.

Demi-oficial—from W. Hurrox, Esq., a.m.1c.E., Chairman, Madras Sewage-
Farm Committee.
To—A. Y. G. Camrurir, Esq., c.Lk., I.C.S., Acting President, Corporation of
Madras.
Dated—the 24th September 1913,

Will you please let me know when I may expect the results of levels, plans, etc., which

the Corporation are getting for the Committee as we are unable to write our report until the
information required is available.

Demi-official—from A. Y. G. Cawrpgry, Esq., c.LE., L.C.8., Acting President,.
Corporation of Madras. _

To—W. Hurron, Esq., a.m.1.c.k., Chairman, Madras Sewage Farm Committee.

Dated—the 3rd October 1913.

Your letter of the 24th ultimo.

I am forwarding a roll of tracings showing the cross sections of the
its contours.  You have already been furnished with the plan of the far
the city and Tondiarpet. I hope to forward
plots with distributors, ponds, etc.

The other plans and information will be furnished as early as possible,

his best to urge forward work in this matter, but his work at this time of the
heavy.

Sewage Farm and
m with reference to
shortly plans showing the subsoil water-levels,

Coats is doing
year is usually

Demi-official—from A. Y. @. CAMPBELL, Esq., c.re, 1.C.S,, Acting President,.
Corporation of Madras,
To—W. Hurron, KEsq., a.M.1.C.E., Chairman, Madras

Sewage Farm Committee.
Dated—the 22nd October 1913,

Herewith a further instalment of three tracings of the Sewage Farm Surveys.

— ey
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Demi-official—from W. Hurron, Hsq., am.pc.k., Chairman, Madras Sewage:
Farm Committee. .

To—P. L. Moork, Esq., c.1.k., L.C.8., President, Corporation of Madras.

Dated—the 27th October 1913.

In returning the plans forwarded by Campbell in counection with the Tondiarpet Sewage
Farm investigation, kindly have the following marked :—

(1) The water level on each pond and canal shown on the plan crossed by level
sections. . . ‘

(2) A red line joining up all subsoil water levels in level sections, '

(3) Red lines in tracing of site plan showing lines along which level sections were
taken,

The site plan forwarded will do very well, l_)ut it would be better 'if, on this pl}?n, ttsﬁe
surrounding area was also shown. Please theretorg have .another tracing made tods cl)w the
area to the west up to the end of thg two cross sections which have been taken and also the
area to the south for another 1,000 feet showing, in both cases, the houses. Lo end of th

In the same plan the area to the north should also be shown as far as the end o e

oposed extension of the farm with the area to f,he west as fz?r as the canal.
P pI fact what 1 am asking is a plan which will show the site of the Sewage Fa?m and the
area a,r;ox;nd it.  On this plan should also be marked any drainage channels which (i)rossekald
the Sewagé Farm from Tondiarpet and‘ which are stated to have been interrupted by the
formation of the new road to tl}e \tvest of the fa‘rm. . 1

1 shall be much obliged if this a,nd'other information due are sent to me at a very early
date as I wish to complete the report without delay.

Letter—ftrom P. L. Moorg, Hsq., c.L.E., I.C.S., President, Corporation of Madras.
To—W. Hurron, Esq., A.m.1.c.5., Chairman, Madras Sewage Farm Committee.
Dated—the 18th November 1913.

No—R.0.W.D.C. 991 Sup.

Your letter of the 27th ultimo. T am returning the tracings on which are now noted
all the information you require in regard to water an‘d subsoil water levels, etc.
The site plan will be forwarded as early as possible.

Letter—from W. Hurron, Esq., aatLc.e,, Chairman, Madras Sewage Farm
Committee. . .

To—P. L. Mooz, Esq,, c.1i.E., 1.C.S., President, Corporation of Madra,s.

Dated—the 20th November 1913.

Many thanks for the tracings. Please do not trouble to do any more work on the site
I have had one made in my office. ‘
plan ?Sam ?eturning the longitudinal section of the farm showing the humus. What we.
wanted was a cross section, not a longitudinal section, to show the depth of humus.

Channel L

~! 200 ] - Channet,

Humnus found to be deeper at low part.
[See sketch above.]

I wanted a narrow cutting made across a bed on old part of farm from channel to
channel so that the depth of humus might be measured in inches and shown on the cross
sectional plan. But, as this may delay completion of the report if it cannot be done, say, in &
week or ten days, please do not take any action as I want to get our work finished up.
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APPENDIX No. 3.

Note compiled by W. Hutton, Esq., AMIC.E.. Chairman, Madras Sewage
Farm Commnittee, from the Adininistration Reports of the Corporation
of Madras with reference to Tondiarpet Sewagye Farm, dated 19t July
1913.

In 1380, Mr. J. A. Jones says thus (page 85) :—* Madras had five sewage farms, but
only three of these were of importance. Sewage farming was not carried on in Madras with
the object of a profit being derived, but rather with the idea of efficiently disposing of the
sewage and that in a mode which has as yet not shown any bad effects on those residing near
the places of disposal. Were the sewage not disposed of in this way some more expensive and
less sanitary methods would have to be adopted.  In Appendix V, page 114, under the head
‘ Deaths’ it is stated that the increase in death-rate as compared with 1879 is due partly to
fevers but mainly to bowel complaints.”

1881, page T18.—“Two new sewage farms were bronght into operation during the year.
All the farms were considerably extended.”

In Appendix V, page 154, it is stated “ that the death-rate exceeds that of the previous
year.”

1882—Mr. A. T. Arundel says thus (page 13):—*The main object of these farms,
viz., to get rid of great quantities of liquid sewage in a harmless manner, was satisfactorily
-effected.” » .

On page 7 it is stated that *“ the drainage scheme for Black town was actively commenced
in building the engine and pump house and the engin.es, pumps and a cast-iron pipe 24 inches
diameter to carry the sewage from the well were put in position.” '

In Appendix V, page 180, under the head ¢ deaths’ it is given that the deaths during the
year were below the average of the ten previous years.

1883.—Mr. A. T. Arundel says (page 6) :—* Pump and engine house at Rayapuram, the
outfall channel with a masonry weir and sewer No. 3 were practically completed.”

1884-85.—Mr. G. T. Mackenzie says on page 9 of the report thus:— The Pumping
station at Rayapuram was formally opened by His Exceller.lcy the Governor on 30th June
1884. The drainage from the eastern and north-eastern sections of Black town and also the
sewage taken from the main drain near the fort lows to this spot and is raised and delivered
through a 2-feet main nearly one mile in length to an open elevated channel which leads it
northwards to the sea. Very little sewage escapes into the sea. Almost all is supplied as g
fertilizer to the land on either side of the chanunel.”

On page 15, under the head “ Sewage Farms” the same officer snys :—* 'l‘lne_ Sewnge of
several drains which formerly flowed to the beach or into the Cooum or canal, poisoning the
air, is now lifted on to the grass lands where it is deodorized by the sun. This system is
pursued on sanitary grounds.”

- Mr. R. E. Stewart Davis, Health Officer, says (page 165, Appendix VII) +—“ The fevers
are extremely unsatisfactory to deal with. What they represent it is hard even to conjecture ;
malaria will account for a few, but only a few ; some are merely symptomatic of other com.
plaints, the rest remain unknown. I do not anticipate much improvement in this, for sven the
best educated Registrars would fail to elucidate what many of these cases really are.”

On page 169, under the head ‘“ fevers ”’ the same officer says :—‘‘ Fevers are an indefinite
class mostly symptomatic of other general and local complaints, and the broken ‘down and
weakened constitutions of those who survived that period of distress may now he giving way
and thus causing high mortality under this head.”

1885-86.—Mr. J. A. Jones, Acting President, says (page 14, paragraph 80):—“ The
new farm at the northern end of the outfall channel was being gradually extended during the
year, but the soil 18 very sandy, and a considerable quantity of sewage requires to be put on
it before any very satisfactory results can be obtained.”

Paragraph 116, page 19.—* The death-rate was highest in the first division.”

Mr. N. Jesudasan, Health Officer, says in paragraph 22, page 149, ““ that the Black town
Drainage Sewage Farm was opened at the close of 1884-85.”

Again in paragraph 9, page 161, he says thus :—* That the rate of mortality was highest in
the first division, though it 13 one of the divisions bordering on the sea, 1 am inclined to doubt
if the high rate of mortality in the first division may not be due to its containing places like
the Tinnevelly settlement and the Rayapuramn Cuppam. The Tinnevelly settlement is a

'
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«collection of thatched huts placed together, as closely as possible, excepting here andfthere where
passages have been recently opened, aund is inhabited by a crowded population engaged in
preparing paddy. Owing to the peculiar occupation of the people, and owing to their being
-erowded together, a large amount of filthy water must necessarily be produced and there is at
present no proper drainage to get rid of this—the only redeeming feature being that of late
the Red Hills water has been introduced into the place aud is being freely used by the neople.
The Cassimode Cuppam is occupied by fishermen, the soil of the place is simply loose sand,
which affords facilities. for concealment of every variety of filth and with no attempt at drain-
age. Standing as it does at present close to the sea, it may be regarded as a source of
permanent nuisance to the people of Rayapuram.” .

1886-87.—Col. G. M. J. Moore in paragraph 190, page 36, says :— Although the first
-division is bordering on the sea, its death-rate has always been high and it has decidedly been
highest during the past two years of 1885 and 1886. It does seem probable as surmised in
the last year’s report that this high death-rate in the first division is due to its containing a
large collection of parcheries which form the plague spots of the city.”. '

Again in paragraph 204, page 42, he says :—*“ During the year there has been an increase
i deaths from fevers in the Ist, 2nd, 3rd, 7th and 8th divisions.”

1887-88.—Col. G. M. J. Moore in paragraph 217, page 51, says :—“The high death-rate
from fevers is principally due to overcrowding and other defects in house sanitation. 'The
most perfect drainage and the purest water-supply will not diminish the death-rate of the
«city when the house sanitation 1s neglected.”

Again in paragraph 223, page 52, he says :—“The death-rate as in the vear 1836 was
highest in the first division. The reason for this was given in the report for 1886.”

[838~89.—In paragraph 195, page 47, the President says :—“ The year under veport is
marked by a fall in the mortality under fevers.”

1889-90.—The President Col. G. M. J. Moore in paragraph 118, page 33, says :— Mr.
Jones submitted the following report. The object is to remove the alleged discomfort caused
by the smell rising from the chanuel. [f any foul smell is emitted along the channel, it is at
the junction well, where the sewage, after passing through a mile of closed pipe, discharges
itself into the well with a good deal of agitation and then comes in contact with the external
air. . . . . The suppused nuisance caused by the open channel is problematical. Hardly
any smell can be perceived a few yards from the channel. The principles and the considersa-
tions of the climatic conditions, which lead to the preferment of open drains for streets, also
apply to this question of pipe versus an open channel. But if it is settled that some improve-
ment i8 desirable the channel must be covered for a much longer distance until it gets into a
locality that is very much less inhabited than the first portion of the channel.”

Paragraph 221, page 55.—During the year the mortality from fevers was something
abnormal. .

1890-91.—Col. G. M. J. Moore in paragraph 164, page 47, says :(—* Fevers—During
the year the mortality under this head amounted to 4,685 against 4,154 of the previous year.
It is impossible to estimate the proportion of these deaths due to typhoid or malaria. By far
the greater proportion of people in Madras do not avail themselves of skilled medical aid and
from the accounts given at the Registration offices the most subtle physician would fail
to discriminate all the various diseases, which the Registrar, for want of more accurate
information, enters as fevers.”

Again in paragraph 181, page 58, he says :—“ Nearly 200 acres of land were under
sewage cultivation in and about Madras during the year.”

1891-92.—Col. G. M. J. Moore in paragraph 185, page 54, says:—“The first division
returned not only the highest geuneral death-rate, but also a higher death-rate under the head
of every special disease than any other Municipal division, viz., fevers 21°3.” -

Ag&m'in paragraph 187, page 55, he says:—“The first division has an area of over
5 square miles, so it cannot be considered to be overcrowded as a whole. But a considerable
part of it is laid out in gardens and under cultivation of one sort or another. It contains,
however, Some of the largest parcheries in the municipality with wretched huts huddled
together in some cases on a soil that after a shower of rain forms a slough of liquid filth.
"The people are on the whole poorer than those of any other division. '

1892-93.—Col. G. M. J. Moore, in paragraph 166, page 49, says:—¢ Although the
death-rate for the year under review is lower than that of the previous year underoevery
Acl_ass except fevers and in every division except the second, nevertheless, it is still
high. Prolonged want due to the continned high price of food was the pri
disposing cause of the high mortality among the masses apart from the general insanitary
.condition of their surroundings, which was certainly not worse than usual.’” -

. In paragraph 193, page 63, he says :—*“ The heavy mortality in the first division is
believed to have eccurred specially in the paddy-boilers’ hutting grc;unds of the centre ward.”
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In paragraph 181, page 57, he says:—“ Fevers—The deaths from fevers numbered
6,889 or 152 per thousand. This number is the highest recorded in Madras and is 2,956
above the average. The enormity of the ratio will be apparent when compared with the
fever rate in Fngland which is about 0°2. Though doubtless a fair number of cases of
a non-malartal type were registered under this head there can be but little doubt that most of
these deaths were due to fever of a malarial type due to the polluted state of the ground and
the inadequacy of the drainage of the town, insufficiency of food and clothing, overcrowding
of houses and want of ventilation playing a secondary part in bringing about this vesult.”

15893-94.—Col. G. M. J. Moore, in paragraph 64, page 20, says:—“ | | |
During the year a considerable portion of the Black Town Farm wns carried away by the
encroachment of the sea”

In paragraph 179, page 62, he says :—“That the mortality was highest in the first
division, centre ward . . . . Water drawn from some of the wells has a strong odour
of sewage.  The first division, centre ward, is the home of the paddy-boilers who pollute
the whole place with their notoriously insanitary habits.”

Again on page 70 under the head “ sanitary defects,” paragraph X11, he says :— Paddy
boiling— This industry consists in soaking and boiling rice for the purpose of husking it.
It is believed to have a more injurious effect on the health of the town than all other trades
practised therein.  The paddy after fermenting for some days is heated to a point somewhat
below boiling point, then piled in heaps or spread out on cowdung floors to dry. Juring
this process a considerable quantity of Liquid vich in organic matter soaks into the ground.
The water in which the grain is fermented after being used several times is poured on the
ground.  The persons who pursue this calling are not as o rule natives of the town, but
poor immigrants from Tinnevelly. They are dirtier in their personal habits than any class in

Madras.  Hven when latrines are provided for them within an vasy distance they prefer to.

foul the ground outside their huts.  The principal centre of the industry is the first division,
central ward, which had a death-rate in 1893 of 51°1 per 1,000 or over 10 per 1,000 maore
than the town as a whole, their fever mortality alone being 17°9.

1894-95.—Col. (i. M. J. Moore, on page 21, paragraph 57, sayvs that a considerable
portion of the Black Town Sewage Farm was carried-away by the encroachment of the sea,

On page 55, paragraph 176, he savs thus :—“The decrease in the fever mortality is
attributed to the year being a healthier one and food cheaper.  For six years the mor-
tality from fevers has risen and fallen with the price of food and there can be little doubt
that within certain limits the one exercises an influence on the other though cheap food by itself

cannot be expected to reduce the fever rate to the normal of a healthy town until adequate

provision is made for drainage, the disposal of refuse and other sanitary requirements.”

1895-96.—O0n page 58, parhgraph 173, he says :—“ The first, second and fourth divisions
show the highest rates of mortality.” .

1896-97.—On page 9, paragraph 51, he says — Sewage farms—The increase (in sale
brice) is partly accounted for by the increased area of land to be cultivated.”

On page 38, paragraph 162, Le says :—“The first division suffered the most severely
with a death-rate of 167 from fevers alone which is more than the death-rate of some towns
from all causes.”

1897-98.—Col. (1. M. J. Moore, on page 33, paragraph 179, says —“As in  the
previous years, the highest number of deaths from fevers, 1,158, was recorded in the first
division with a death-rate of 16'T from fevers alone.”

1898-99.—On page 32, paragraph 174, he says :—‘“"The deaths from fevers were

practically the same as in 1897.
1899-1900.—On page 42, paragraph 186, he says :—“ During the year under report

the number of deaths from fevers was 3,317 against 5,489. This decrease is no longer-

explicable on the ground that people avoided reference to fever for fear of inquiries about
plague. Either deaths attributed to fever have really for some unknown reason decreased or
some other fancy influences the public when naming the cause of death.”

On page 43, paragraph 187, he says:—*“In connection with the Mosquito-Malaria

problem search was made for the breeding places of anopheles with the view of ascertaining
the practicability or otherwise of exterminating the genus from the city limits. Instead
of the very limited distribution that one had been led to expect the larvee were found to
be very widely distributed.” Thix problem has been discussed in more detail and covers
five printed pages.

1900-1901.—On page 39, paragraph 181, it is stated that “ fevers have reached the
usual level.” On page 43 the concluding paragraph on mosquitoes and malaria runs thus :—
“ The conclusion is forced on us that a discase which has prevailed for centuries over extensive

areas cannot be exterminated offhand without enormous expenditure and measures that to.

the masses would seem arbitrary and uncalled for.”
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1901-02.—Col. G. M. J. Moore says on page 20, paragraph 153, as below—* , |, .
. . In addition, the season appeared to be unusually unfavourable and many deaths were
attributed to fever and dysentery.”

On page 21, paragraph 158, under the head “ fevers ” it is stated that “ the number
of deaths registered during the year is the highest ever vecorded in Madras. It is impossible
to say how many of these deaths were duc io malivia, for it must be remembe_red that
‘fever ' is a generic term to the Madrassi, under whi-h every disease attended with fever
is included.”

1902-03.—Mnr. S. D. Pears says on page 23, paeigraph 163, that the first division is
literally a case of “excrement sodden earth, excrement reeking air and excrement tainted
water.” ‘ . '

On pAge 24, “the first division has been <iesv'1wl)e('1 as the most feverish centre in
the city in addition to being the haunt of all soris of diseases.”

Ou page 25, he says thus :— “ With regard to jrvevalence of fever in the different
parts of the city, second centre returned highest aud first centre comes next. If the
average of the ten previous years be taken, first centre ~tunds far ahead of the rest.

In 1903-04.—Mr. S. D. Pears says on page b pivagraph 171, thus :—“ Once agajn the
death-rate of the first division, centre ward, shows 1he «viremely insanitary condition of this
part of the city.” . .

On page 26, paragraph 179, thus :—*“The first centie ward returned the highest number
of deaths from fevers.”

1904—05.—O0n page 27, paragraph 168, thus :—** \- asual the first division, centre ward
(now the second division), returned the highest douti-vaie” : .

On page 28, paragraph 172, thus —“The first divi=ion, centre ward, returned the highest
number of deaths from fevers.” )

1905-06.—Mr. K. S. Lloyd says on page [ Cpavacraph 50, thus i—“The Cassimode
Sewage Farm which was the only farm retained aficr 314 March 19()}5 and W}}lCh Ineasures,
including the newly acquired area, cawnies 124, gronuds 9 and square feet 1.,6()»‘ 2

On page 15, parngraph (Sewage Farm) :—*“The lauds for the extension of the Sewage
Farm at Tondiarpet have been handed over by the Deputy Collector. The work to be done
at the farm is well advanced.”

On page 28, paragraph 152, he says thus:— As usual the first division, centre ward,
(now second division), returned the highest death-rate.”

1906-07.—Mr. E. 8. Lloyd says on page LI, j.ragraph 56, thus :—* The right of cul-
tivation of the Cassimode Farm which is the only one to which sewage is now supplied was

2
sold. “The farm at present believed to be cultivable cousists of 43°97 cawnies old and 6516
cawnies new, totalling 109:13 cawnies.” '

On page 19, paragraph 85, thus :—*“ The five pumping stations built for the new drainage
works were put to work and commenced pumping sewuve to the Cassimode Farm in April
1906, and at the same time the old sewage farms werve thrown out of use.”

On page 28, paragraph 147, thus:—“The first division, centre ward (now the second
division), as usual returned the highest death-rate.”

1907-08, page 32, paragraph 184, thus:—“The sccond division (old first division, centre
ward) as usual returned theh ighest death-rate.”

Page 15, paragraph 74, thus:—“As a result of this experiment, the contractor was

allowed to pay rent only for 100 cawnies which was decided to be the present actual irrigable
area of the farm.”

1908-09.—Mr. E. S. Lloyd says on page 30, Phraeraph 166, thus :—“ As usual the
highest death-rate 58'2 was returned in she second divicion iold frst division, centre ward).”

1909-10.—Mr. P. L. Moore says on page 27, paracraph 118 (4y, thus :—“ The main
irrigation channels at the Sewage Farm were so unsatistiuctory as to make it impossible to
irrigate some 25 per cent. of the farm. The new controctor complains bitterly and in
consequence the Special Engineer was instructed to veport the best remedy. _ Accordingly he
submitted a new scheme which was departmentally carvicd out, and a larger area of the farm
than ever before is now readily irrigated.” '

On page 38, paragraph 180, thus:—“The sezond division (old first division, centre
ward) has been recording the highest death-rate in the citv during the last 16 years and it is
unquestionably the most insanitary division in the city.”

1910-11.—Mr. P. L. Moore says on page 52, proagraph 2384, thus —* The second divi-
sion (old first division, centre ward) has been reco:ding the highest death-rate in the city
during the last 17 years.”

10
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1911-12.—On page 31, paragraph 131 (one and two), thus :—* The irrigation of the grass
farm on broad irrigation methods has been completed at a cost of Rs. 36,300. The con-
struction of the open channel at the grass farm has been completed and serves as a carrier for
the whole of the Madras sewage. The channel has replaced the 36-inch cast iron main which
previously supplied the farm, but whose carrying capacity had become too small. . .
The channel was completed on 18th January 1912.”

On page 32, paragraph 136, thus:—“ . . . That all the subsoil in Tondiarpet is
sand which allows the subsoil water to percolate freely.”

On page 49, paragraph 222, thus :—*“The second division (old first division, centre ward)
has been recording the highest death-rate in the city for the last [8 years and it is un-
questionably the most insanitary division in the city.”

On page H0, paragraph 233, thus :—* Proposals are under consideration for the mvesti-
gationof the causes of malavia in the northern part ofGeorgetown.” '

A statement is attached giving the ratio of mortality due to fevers ingeneral per
thousand of population in each of the divisions of the city from 1880 to 1905 ax there was
no classification of fevers till then and another statement just below showing the clussitication
of fevers from 190506 to 1911-12.
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APPENDIX No. 4.

Correspondence with the Malaria Board.

Letter—trom W. Hurron, Esq., aarc.k., Chairman, Madras Sewage Farm
Committee. '

To—the Secretary, Malaria Board, Office of the Sanitary Commis

Dated—27th June 1913.

No.—1532-M.

T have the honour to forward a note on the head of “Malaria” in connection with the
enquiry of the Madras Sewage Farm Committee ibo the existing state of the Madras Sewage
Farm and to state that the Sewage Farm Committee will feel obliged if the Malaria Board
will favour them with anthoritative replies to the five questions mentioned in the note.

Sponer
, Madras.

—

EncrosUiE.
Madras Sewage Farm.

In G.0. No. 825 M., dated 23rd Apnil 1913, the Government of Madras, in deference to
the wishes of the Corporation of Madras, appointed the following Committee to consider and
report to that body whether the Tondiarpet Sewage Farm is a source of danger to health

(1) as a cause of malaria,

(2) mosquito nuisance,

(3) contamination of subsoil and

(4) what hmprovements can be made.

The following were appointed members of the Special Comwittee :—

Mr. W. Hutton, Sanitary Engineer to Government (Chairman).
Dr. F. Maitland Gibson, Dirvector, King Institute, Guindy.

Mr. H. S. Sampson, Acting Principal of the ()f)llege'of Agriculture, Coimbatore.
Mr. W. H. Harrison, Agricultural Chemist, College of Agriculture, Coimbatore.

The consideration of the Committee was divected to enquiry under the four main heads
mentioned in the Government Order and information is being collected on all points bearing
on these l‘lea(lq and on any other points which would enable the Committee to come to definite
conclusions, if possible, on all matters and thus enable the Committee to fulfil the intention of
the enquiry and answer the question as to whether or not the Sewage Farm was detrimental to
the health of the people living in the surrounding areas and, if not, what improvements, if
any, to the farm were called for or advisable.

The following note has been written in connection with the head “ Malaria ”’ and it is
considered that it would be well to obtain the opinion of the “ Malaria Board ” on the
questions raised in the note :—

Mularia.

. Government in their order constituting the Sewage Farm Conunittee refer to that Com-
mittee the question
Is the Sewage Farin a cause of malari

a to the people inhabiting the areas of the Ci
of Madras bordering on the farm ? ° te City

The modern idea of malaria transmission appears to be that wmalaria is transmitte dby a
malaria carrier, usually the species of mosquito called Anopheles and by other species” of
mosquitoes, from a person suffering from malarin to persons free from contagion

If Anopheles or other malaria carriers are found to breed on the Madras Sewage Farm
then the Sewage Farm can ipso facto be considered to be a canse of malaria in the likel
event of persons infected with malaria residing within a short distance of the farm. '1‘},{,.
sewage nsed for irmgating the farm arrives at the farm in a state of decomposition due to the
lapse of time from the moment the sullage leaves the house drain till it arrives at the farm,

The sewage pumping mains discharge into an open masonry channel which has been
built along one side of the farmm. From this open channel the sewage is distributed on to
various plots through controllers which allow the sewage to enter the small distributin
channels of which there is one. for each plot. g

The soil of the farm is pure sand of a coarse nature and no sta

; o ration of usuall
occurs the excess readily soaking into the porous subsoil. g1 sewage ¥
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A typical section of the farm is as follows :—

Distributor, Distvibutor.

t

Plot — P Plot

200 200

Tt is said that sewage is run on to a plot during the day for a period of seven hours and
the supply is then cut oft. It is also said that owing to the porous nature of the subsoil sand all
excess sewage is found to soak into the ground within two hours of the supply being cut off
so that during the night the plots which have been irrigated during seven hours of the day
are only moist and do not contain any stagnating sewage. During the night the plots which
are being irrigated will of course contain sewage, but sewage will not stagnate on the farm
for any length of time. Consequently there are no objectionable pools of sewage left to
stagnate on the farm for any length of time. There may be occasionally small pools due to
inequalities in the distributing channels aided by occasional temporary blockages in the
channels.  Such being the condition of the irrigation on the farm, it seems advisable to ask
the Malaria Board for a definite statement of their opinion based on the conditions prevail-
ing at the Madras Sewage Farm and witH reference also to investigation carried out either in
Madras or elsewhere as to—

(1) Whether or not Anopheles or any other malaria-carrying mosquitoes can breed in
raw sullage or sewage in stagnating pools or ponds ;

2) Whether the interruption of irrigation which results in each plot being only

covered with sewage for a period of nine hours or so will not prevent the breeding of any
kind of mosquito on the farm plots;

(3) Whether the continuous irrigation of a plot for, say, 15 days of seven hours’ dura-
tion each would permit the breeding of Anopheles or any kind of mosquito in the stagnating
sewage of that plot assuming that if the sewage is ran on for seven hours every day for 15
days and disappears from sight after two hours more the plot remains in a damp state during
the night.

(4) As there are some ponds on the farm containing clear subsoil water, whether the
existence of these ponds is not favourable to the breeding of Anopheles or other kinds of
mosquitoes, as the water contained in the ponds is subsoil water the level of which has been
raised by the irrigation of the farm wnd the water of which may be taken to be clear subsoil
water contaminated by sewage percolation through sandy subsoil.

(5) The site of the Sewage Farm is an open one exposed to the sea breezes and
land-winds and the adjoining inhabited area does not so inclose the farm as to permit of
stagnation of air.

Aun inspection of the farm shows that the smell of the sewage is distinct from the open
masonry channel which borders the farm but that, on irrigated plots, probably due to their
open condition to the sky, the smell of sewage is not apparent. During the months of
October to March the prevailing wind is north-east and this north-east wind will carry
emanations from the sewage inland across the adjoining inhabited areas.

As these areas are occupied by houses of no great height and as the houses are separated
in blocks from each other with considerable intervening space, it may be assumed that such
emanations from the farm are in no cases confined but are on the other hand greatly diffused.

The favour of a definite answer is requested to the following question :—
Assuming that the smell of sewage can be distinctly traced on the roads surrounding

the houses adjoining the Sewage Farm, will any disease of the fever type or otherwise resnlt
from the breathing of the contaminated air by the people ?

If the answer is in the affirmative or if remedial measures are suggested, it may be
assumed that practical measures can be suggested to get rid of the smell of sewage emanating
from the principal offender, viz., the open channel ; but as no smell of sewage is apparent on
the farm itself, no practical measures for the removal of any complaint on this score can be
suggested except possibly improved methods of working.

A copy of note, dated 8th May 1913, by the Superintendent of the Sewage Farm, is
attached.

11



42

Letter—from Captain M. J. Quieke, I.M.S:, Acting Sanitary Commissioner, Madras.

To—W. Hurron, Esq., A m.1.c.E., Chairman, Madras Sewage Farm Committee.
Dated—the 13th August 1913.

No.—1933-8.

With reference to your letter No. 1532-M., dated the 27th June 1913, Ihave the
honour to communicate the following remarks of the Malaria Board in regard to the
‘points noted therein :— '

“ The questions on pages 2, 3 and 4 of Mr, Hutton’s letter cannot be answered without
a local enquiry. One of our Malaria Experts (Captain Horne) is now at home on leave
and the other (Major Ross) has his hands full and cannot be s
special Malaria Officer will shortly be appointed for Madras
official to undertake the investigation in question.”

pared for this investigation. A
City and he will be the proper

Letter—from W. Hurron,
Committee.

To—the Sanitary Commissioner and Secretary, Malaria Board.

Dated—the 15th August 1913,

No.—1836-M.

Esq, Aauce, Chairman, Madras Sewage Farm

As the Madras Sewage Farm Committee understand that in order to answer the questions
asked in my No. 1532-M., dated 27th June 1913, it would be necessary for the Malaria, Board
to depute some special officer to make a local enquiry, and also understand that no such officer
is immediately available, I have the honour to inform you that the Madras Sewage Farm
Committee have since been fortunate in securing the services of a competent officer for the

purpose. In these circumstances the Committee request that the Malaria Board will take no
further steps in the matter.

Letter—from W. Horron, Esq., AM.Lc.k,, Chairman, Madras Sewage Farmn
Committee.

To—the Sanitary Commissioner and Secretary, Malaria Board.

Dated—the 15th August 1913

No—1837-M.

. In continuation of my No. 1836-M., dated the 15th August 1913, I have the honour to
acknowledge receipt with thanks of your No. 1935-8,, dated 13th August 1913, forw

arding
remarks of the Malaria Board on my letter No. 1532-M., dated the 27th June 1913.
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APPENDIX No. 5.

Statement by M.R.Ry. Rao Bahadur P. Thyagaraya Chetti Garu.

! 1 t.
~—from M.R.Ry. Rao Bahadur P. Thyacarava Cugrn Garu, Tondiarpe
]:Y}‘f)t—ﬁzVV. E’IIJI'IHON, Esg., A M.I.C.E., Chairman of the Special Committee for report.

upon the Sewage Farm at Tondiarpet.
Dated—the 30th May 1913.

Now that a special Committee has been appointed by the Government to investigate an‘g
port upon the Sewage Farmat Tondiarpet will you kindly let me know 1f you w11} recor
:.:)}r) evidg;ce in the course of investigation as I will be able to place certain facts before you

\in connection with the subject.

Reply—from W. Hurrox, Bsq., aatrc.k, Chairman, Madras Sewage Farm
Committee. . .

To—M.R.Rv. Rao Bahadur P. Tuvacarava Currrit Garu, Tondiarpet.

Dated—the 7th June 1913,

i ip : ; 1 return  from tour and note contents.
ipt of your letter of 30th ultimo onmy return ‘ onbents.
YourI]:tTe:'nvl;?lcle Il))e pl};ced before the other members of the Committee and their views

-obtained.

say that your statements on the Sewage Farm question are already
availibr{?)f,r;rlr?\z‘:’;zs Ofythe Proyceedings of the Corpor?},ti(?n, but per}laps you .Wlshv‘.t() l'efert 1to
other points which were not brought before the Commissioners d‘unng the .(118(‘,1155101}1[ O]t] e
“ Farm.” If such additional points are relevant to thg study of the question bv the Com-
mittee, 1 would suggest that they should be sent to we in the ff.n:m of a concise statement o
facts s’o that I may place such statement before the Conmnmittee for their consideration.

Letter—from M.R.Ry. Rao Bahadur P. Trvacarava Cmurrr Gara, Tondiarpet.
Madras. ‘ - _
To—W. HUTT:N, Esq., A.M.1.C.E., Chairman, Madras Sewage Farm Committee.
Dated—the 18th June 1913. . y -
i 7th i t almost everything tha
king for your letter of the 7th instant I beg to say that al ng tha
can kgh:aﬁdl:%o{::;umala);ia and the influence of the Sewage Farm on it has bsen said in the

-discussions at the meetings of the Corporation.

i ome to my notice that several female l?,bourers that were employed in
the szitalg?: ?‘grlex 1{1:: :utting grgss have suffered angi are suffering from swollen legs. Whether
this is elephantiasis or not I cannot saﬂ ; but tll:ere ltsil thfe fact that several of them have even

leaving their work on the farm,
v i‘:,gglenal;%?v?tgg;:ﬁrz; of weﬁs and ponds of Dhobypet m}d its vicinity has been made
-and I sen({ a tracing for your perusal. It will be found from it that ponds and wells close
to the farm have water-levels very much higher than thpse fn.rt,l_ler to the west, and from
the figures given on the tracing it will be found that taking a point on the road close by the

-channel as 50 feet, pond No. 4 which is about 250 feet from the Sewage Farm is 46'79 and the

i i -69 in pond No. 139 at the Railway crossing showing a difference of 13 feet
f:ili}l:isng;agil:tztlzz 30% (239,500pfeet which is, I thi_nk, an indication thgt percolation from th.e
.Sewage Farm goes as far as the Railway crossing. I may also mention that pond No. 139 is
in my garden and I find no necessity for removing silt for better supply of water from the time
the Sewage Farm was extended. ) i )

My experience for the last forty years or more in the locality was that in hot season, say,
‘from May, water in wells and ponds went down to the bottom and Wodders were employed to
remove silt and deepen them for supply to satisfy their requuem_ents ; but after the extension
-of the sewage ‘irrigation no necessity was found to remove silt at all as water was kept
-up at very high level and the supply never fell short. In _the ga,rd.en. in which pond No. 147 1s,
-a pumping plant is now installed with & 5” pump and this plant irrigates 124 acres of cocoa-
nut tope in five hours and this is being done every day and water goes down 3 feet only for

pumping 15C,000 gallons and in & short time the water comes up to its former level.

mention these as they will not generally go to your notice in the ordinary course of
Anvestigation.

Letter—from W. Hurron, Esq., A.M.1.c.k., Chairman, Madras Sewage Farm
Committee.

To—M.R.Ry. Rao Bahadur P. TaYAGARAYA CHErTI Garu, Tondiarpet.
Dated—the 8th July 1918,
No.~—1578-M.

I am desired by the Madras Sewage Farm Committee to ask you to be good enough
t0 submit a condensed report of your views on the subject of the Sewage Farm at Tondiarpet.
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Letter—from M.R.Ry. Rao Bshadur P. THvAcARAYA CHerrr Garu, Tondiarpet.
Madras.

To—W. Horron, lsq., A.M.1.c.E, Chairman, Madras Sewage Farm Committee.
Dated—the 12th July 19183, :

In accordance with your letter of the Sth instant, I beg to submit my views on the-

Sewage Farm at Tondiarpet :—

(1) Subsoil water contamination—With my letter to you on the 18th ultimo a plan
showing the levels of subsoil water in the lands of the west of the Sewage Farm has been sent.
From that it will be seen that all Jand up to the Railway lire, a distance of 8,500 feet from the
Sewage Farm, is saturated with sewage. That it is from the sewage of the Sewage Farm can
be safely inferved from the fact that wells and tanks a furlong away from the Sewage Farm,
both north and south, have water in much lower levels and still maintain almost their former
purity whereas in the wells and tanks to the west in which waterlevel is now kept up very high
water has putrid smell with a colour that of dilute sewage. The quantity of sewage now sent to
the Sewage Farm is about 5,000,000 of gallons a day and with that quantity not only the 120
acres of Sewage Farm but also all land to the west of the farm to a distance of 3,500 feet and
to the north and south about a furlong is surcharged with sewage. The drainage at present
carries excreta of houses except from & few flush out latrines, butif it carries all excreta from the
drainage area the pollution of subsoil water will be infinitely worse. In the course of the pext
five years Tondiarpet and Purasavakum drainage will be complete, water-supply will be in
full swing wnd all house latrines will be of flush out type and the quantity of sewago
from the city will reach 20,000,000 gallons a day and under the existing arrangement
the whole of it will have to goon the Tondiurpet. Farm. If the Sewage Farm is carefully
examined it will be found that the whole of it is water-logged and any additional discharye
on it cannot be borne by it and it requires four times the present area to reccive four timeg
the present quantity of sewage and under these conditions the farm should at least be of
500 acres for which it will have to extend three miles further to the north in the northern
end of Tiravottiyar. There are three villages in the wav, 4.4, Thongél Kaladipet and
Tiruvottiyur and they are well populated. If a sewage farm is established by their
side they will Lave to suffer from the same inconveniences as the people of Tondiarpet are
now suffering. The subsoil water of all land between the Sewsge Farm in the east and
Buckingham Cunal on the west will be completely saturated with sewage as the whole land is
sandy and they will have the same mosquito pest and the same air contamination, and they
will have one more disadvantage. They will have no Red Hill water-supply for drinking
purposes at least as the people of Tondiarpet have. )

(2) Swmell emanating from the Sewage Farm and open channel.—All day and night an
open channel, 53 feet broad and a mile long, full of sewage, and a sewage farm 120 acres in
extent with 25 acres being irrigated all day end night, are exposed to the air and the atmo.
sphere on the farm and allround cannot but be vitiated. Inthe day, when the sun shone the
stench from the channel and the farm is not very much felt, due perhaps to the sun’s action
on the polluted air. But with the sun going down and sea breeze setting in the stench
becomes intolerable, being felt not only by the people in the locality but by people from more
than a mile away on either side of the farm both north and south. From October to January
when north wind blows I have felt it in midnightsin my house, a mile away from the Sewage

Farm, and Mr. Diwan Bahadur Adinarayanayya living close by me had complained of the

same,

(3) Mosquitoes and flies—There used to be mosquitoes in the north portion of
Tiruvottiyur with the first rains when grass begins to grow but they used to disappear in
January when it dies. But after the sewage was extended mosquito pest has bocome 1ntoler-
able. It is not the grass mosquitoes that we find now, but mosquitoes of much bigger type
and throughout the year. They are bred in millions on the Sewage Farm. In the day they
are sheltered from the sun under grass especially chappar and in the evenings with the sea
breeze they invade houses not only in Dhobypet, but a mile all round.

(4) The open channel—The drainage of Dhobypet is always towards the sea, T'iruvotti-
yur High Road being a ridge, east side sloping towards the sca and the west side towards
Buckingham Canal.  After the open channel was built and a road made by its side, all surface
drainage from Dhobypet was interrupted by them and for two months together Dhobypet
was under water both in 1911 and 1912,

Letter—from A. Y. G. CampsrLL, Esq., c.LE., I.C.8., Acting President, Corpora-
tion of Madras.

To—W. Hvrrow, Esq., A.M.1.c.E.,, Chairman, Madras Sewage Farm Committee,
Dated—the 27th August 1918.
No.—R.0.G.D.C. 971/8up.

I have the honour to forward for the consideration of the Sewage Farm Committee a
copy of a letter, dated 23rd August 1918, received from M.R.Ry. Rao Bahadur P. Thyagaraya
Chetti Garu regarding the subsoil water-level of the ares adjoining the Sewage Farm.
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ENcLOSURE.

Letter—from M.R.Ry. Rao Bahadur P, I myaarava CaEITI Garu, Tondiarpet.
To—the President, Corporation of Madras.
Dated—23rd August 1918.

After my conversation with you on the Sewage Farm question on Thursday last it struck
me that an examination of water levels of tanks and wells on either side of the Sewage Farm
about half a mile away towards the north and the south will go to help in forming an
opinion as to how far sewage from houses tends ro raise the level of the subsoil water.

There are no drains anywhere towards the north of the Sewage Farm and up to more
than half a mile towards the south and all house sewage sinks in the ground, and percolation

1s as good as in Dhobypet. I will be much obliged if you will kindly make this suggestion
to the Sewage Farm Committee.

12
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APPENDIX No. 6.

Chemical and Bacteriological analyses of samples of sewage and subsoil water.

Colour and Yellowish and

Yellowish but
Transparency. hazy.

clear.
Physical appearances.

Samples taken on 22nd August 1913 by My. Seethapathy Ayyar, L. M. & 8., Assistant at the Smell. None, None.
King Institute, Guindy, in the presence of W. Hutton, Hsq., A.M.(.C.E., Chairman,
Madras Sewage Farm Committee, Quantitative.
. Total solids Parts per 100,00 140000 191°600
Samols Section 1. Temporary hardness ... ... ... .. .. .. Do. do, 25:000 45000
Ne i Permanent hardness ... Do. do. 25000 17-500
No. 1.—Taken at the first sluice of the sewage channel. Total hardness ... Do. do. 50'000 62'500
No. 2.—Taken in pond at Raju Gramany’s Garden, at_the discharge pipe of the engine, ChIOTiDe ... e cee e e e e Do. do 41890 71000
north of Balakrishna Nayakan street. Kerosine oil was ssid to have been Ammoniacal Nitrogen .., o Do. do. 0019 o010
sprinkled in this pond at about 7 A.M. on the 2lst August 1913 by the Corpo- Albuminoid Nl::log;'l‘ld S Brocn, ) gz- ggv 8_222 g?}g
ration men and oil was seen floating on the surface of the water in the pond and ' ?ﬁ‘fﬁ‘k t:::l:gr:n (Tidy’s Process Do- o NiL 0075
suction well, . .
No. 3.—In pond opposite to tomb, west of Raju Gramany’s Garden, north of Balakrighna litati
Nayakan street. (In this pond oil had been sprinkled on 21st August 1913). Qualitative. : ,
No. 4.—In small well, 8 feet diameter north-east of Temple Hall, N. north-west of Temple Nitrites ... Nil, Nil.
on west side of Tiruvottiyur High road. * Bulphates . Present, Present.
. Phosphates Nil. Nil,
deotion 2, Iron, poisonous metals ... e e v | Nil, Nil, Nil. Nil.
No. 5.—Taken at No. 14 sluice in sewage channel.

No. 6.—Taken in small pond, 300 feet, west of sewage channel in line with No. 14 sluice,
No. 7.—From covered well fitted with a semi-rotary pump, without a platform or leading
off draiun to carry away the spill water, 150 feet east of Tiruvottiyur High road.

8ecrion IX. SaveLE No, V. Sampre No. VI,

e ——

No. 8.—From a 4-feet diameter well covered with gauze, door open and gauze torn ; C?}‘)::s‘lﬁeno ’ I())ark and Yellowish and
surroundings filthy, south of Balakrishna Chetti's Garden, west of Tiruvottiyur . ransp - i paque. opaque.
High road Physical appearances. - )
g . fmell Smell of
. sulphurotted Nona.
bydrogen,
Note by Major CORNWALL, I M.8., Acting Director of the King Institute, Guindy, on the
samples of sewage collectsd on the 22nd August 1918, dated the 18th September 1918, Quantitative,
No. 4503/ B.
' " Total solide Parts per 100,000 184:000 106-000
The samples I and V of sewage taken at the two sluices of the channel show all the Temporary hardnens go. do. 25:000 20 000
features of a rich sewage both bacterially and chemically. The total counts are very high. EZ‘;Z}“}?;’,“;,.‘;‘:T""“ S Do, gg 18;888 233333
‘There are 100 millions of foecal germs per every oubic centimeter some of which indicate “Chlorine ... . o Do. do. 17750 26270
recent gross pollution. The ﬁgures againsb chlorine, ammonias and hardness are all Vel’y A:gmoninc;lb}‘l':trogen . vee .- go. go. 4780 0045
1 Albuminoid Nitrogen ... e 0. o. 1'120 0056
hlgh. . ‘ ' - Oxygen absorbed (Tidy’'s Process) ... e Do. do. 8190 0457
The other six samples taken at varying distances from the channel do not show anything Nitrio Nitrogen ... ... .. .. = .. Do.  do. wit. 0350
allied to the composition of the sewage. They all show a very high figure against chlorine '
which is evidently due to the proximity to the sea. In other respects they possess the quality Qualitative.
of the waters of ordinary pouds and wells not conserved. Nitrites ¥ Nil, Present.
L. " Sulphates ... . . Present. Present.
CHEMICAL ANALYSES Phosphates . Trace. Nil.
- . a . Iron, poisonous metals Trace Nil. Nil. Nil.
SecrIoN 1,
Bampre No, I. Bamrre No,
; e S v:’_I_I; SampLE No. VII. SaMprE No. VIIT
v (- v -~ v I
Colcur and Dark and Yellowish but Colour and Yellowish but Yellowigh but
Transpsrency. opaque, clear. Transparenoy, clear, clear,
Fhysical appearances, Physical appearances. T -
Smell lSr:ell&fd X Smell. None, None
mell, sulpharette one. . ’
hydrogen.
Quantitativa,
Quantitative, " Total solida . Parts :
) . per 100,000 91'40) 96 000
Total solids Parts per 100,000 142:000 107:000 Pormporary bardness - Do.  do. 80-000 17:500
Temporary hardness Do. do. 80-000 30-000 Total hardness s Do. do. 10000 25000
Permanent hardness Do. do. 10-000 22°500 * Chlorine ... ... B°’ %o. by 42500
Tota] hardness ... Do. do. 40:000 52'.500 Ammoniscal Nitrogen Do' o 24-850 24-.140
‘Chlorine ... Do. do. 17:040 80-530 Albuminoid Nitroge 0. do. 0'045 0009
Ammoniacal Nitrogen ... Do. do. 8:080 0134 Oxyxen absorbed %Tl'ld .-..P e ae Do. do. 0018 0027
‘Albuminoid Nitrogen ... .. Do.  do. 0728 0021 *Nitrio Nitrogon .. ©.o o) ) Doy o i 0152
Oxygen absorbed (Tidy’s Process) Do. do. 4'190 0188 gen .. - Do. do. 0175 0128
Nitric Nitrogen ... . Do. do. Nil, 0250
Qualitative.
Qualitative. Nitrites .. .. .. Nit wil
Nitrites ... . Nil. Nil. ;;L‘;l:;;::es - Present. Present.
‘Bulphates ... . . Present. Progt;nt. Tron, poisomous met"all Nil, Neél.
Phosphates .. , Trace. Nk . e Nl N | ML ML
Iron, poisonous metals - Trace, Nil. Nil. Nil. :
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Remarks.—Water sample from Madras Corporation. Date of taking sample,
22nd August 1913. Date and time of arrival, 22nd August 1913.
Taken by Sample-taker.

SECTION 1.
ANALYSES.
(
SawpLe I—TAKEN AT THE PIRST SLUICE OF THE 2a ‘ |
SEWaGE CHANNEL. E l
K, !

T ) ) g e \ N f Breilli Group and
otal colonies per cc. on agar at 37° C.—- g |el8 o LE o ame of Bacilli, Remnrks
Countless. 0 EREEIE S RIS AE )

‘ + - LB 188515 &3 E s

Bile salt lactose, medium, z’ 38 & SIE SE=l &

ROV S SR N [ R —_—— o

1 tube of 20 cc. 1 . ’ :
2 tubes of 10ce. v | 2 | o | 5 |E|F o e R ggg:‘;k‘;’_°8°nea- Group T, 3
3 5 cc. . 3 _ o= ~ ' Her ” > O
3, lee 3 . 2 t + SZiZis : - II\} B Coslc)g;‘oba I 11‘1_1, ;'
3on Lo 3t B+l #|+|=|—i=|+ =T | B. Neapolitanus, I

» . . +|=|+|=|=i={~=|—=] 1I | B. 40,

Voo b T+ = =i—=]1—=]+|={1V | B. Coscoroba «. |Class I, 2.

Foeeal bacilli in 00000001 co and upwards. g : =[=l={=1={*+|= % B. Veinculusu- I T ('S

—{=]=]=|=]+|- Jo. 111, 8
” + .
Vibrios present in 100 co. 0+ =i===-1+-] T Do. «+- | Undotermin-
od 1.
Baupie II—TAREN IN PoND AT RAJU GRAMANY's
GARDEN AT THE DISCHARGE PIPE OF THE ENGINE, { _ .
NORTH OF BarAkrisuna Navawan STREET. 2 1' - I -t - I}’ E f{uqtin.s]u-rtqg'cnes. Group 1, 5,
Total anlonies per oc. on agar at N P R U ) B vi:‘i&:ul“ocs‘;';l » l'IIi m{.
o _ . -— ' | — e ” » .

B?? Cl ]Countleas (1.4,900). 4 +‘_ - +=1 1 Do. . w IV, 4.

ile salt lactose, medium, ———] b |4+ |—|+|=[+]—|—=| 1V | B. Lactis wrogenes.,
6 |+ 4+ [H|=l—l=1+|~[TI1 BB, Neapolitanug .

1 tube of 20 ce. ; e 7 +‘+ —{*+}|—={+|—|~| IV | B. Lact's w» ogenes.
2 tubes of 10 cc. 3 - 8 |+i=|=)¥)—=1=|+|—| T |B. Acidilactioi ... |Class I, nil.
3 5 cc. 3 . 9 +.+ =|*+{={+l=i—{ [V | B. Lactis wrogenes. w I, 7.
3 ., loc, .. vo 110 [+=|=|~l=|-|-|+| 1 |B.7 ... . 111, 8
3 ‘1 co. 3 1 } " v o
3 ‘01 oo. . 3
3 , 001 ce. 3

Faecal bacilli in 1 cc, and npwards.

No vibrios in 100 co.

Samerre III—IN poND opposiTk TomMB, WEST oF

RaJu GRAMANY'8 GARDEN, NOETH OF BALAKRISHNA

NAYAKAN BIRFET,

Total colonies per cc. on agay st ; I 1 —iZz : il R’f {: i‘/;);corobs Group”I, l;
370 C—7,000. + _ - el e . es son »” ,ﬂ\' .
. ) 8 |+i=l=[—=|=|={+!—] T |B. Vosiculoxua ... , 11, mit,

Bile salt lactose, medium. 4 [+]|+|[—={+|=|+{—=|—|IV | B. Lactis @rogenes, :, 1v, 7.

B |+ |=|=|=|=|=|4+]~] I |B, Vesiculosus
; :ul;]e off.‘lzg ccc:. . j ; . G {+i=f=t=t=t—t=1—t T | B. Mutabilis L
ubes o ce. . - -
. - 7+ +]|- -1 IV | B. Coscoroba e
3 ?cc. .. ! 3 e 8 |+|+|{—|*+I=|+]|—]—| IV | B. Luctis a'rogenes. | Class 1, nil.
3 ” ] ctf. voe i g Ale(+l=t=|=l+{—|—-] IV | B. 112, e N » 11, 5.
g v gz ! ; 10 [+ |+|~|—|=[={+]|--| 1V | B. Cocoroba v | a8
» . [ in=-
3 " 0oleo o | 2 Und;tormm
Feecal bacilli in 1 oc. and upwards,
Vibrios present in 100 co.
gamprry IV—IN sn;nr. WELL 8’ DIAMETER NORTH- ! l
EAST oF TEMPLE HALL, N, NoRTH-WEST oF TEMPLE 1 ;
ON WEST s1DE of Tirovortivur Hign Roav. L (+|+]=i#—+ |~ IV} B. Lactic wrogenen. | Group T, 9.
: 3 |+|=|=|=|=]=]+|- 1 B. Vesiculosus  ...| ,, II, mil.

Tot.al ?olon‘les per cc. on agar ab 3 i+|—|=|~f—l=lgl— I Do. » 11L, nél,
37°1.—920. N 4 {4 | === ]|=]e|—] I Do. e w 1V, 1.

=~ 5 |+|=|—=|=i—[—1+|—] I Do.

Bile salt lactose, medium, 6 |+ l==l=lal= i — 1 Do.

F A+ === —]—]]—] 1 Do.

1 tube of 20 ce. 1 8 |+ |=]|=|=|—|—l4]— I Do. . | Class I, nsl,
2 tubes of 1(; ce. ove .- 2 . [ B ECR P P P S P I B I ¢ Do. s 1, L
8 oc. 3 SPRY (U DR R NN I e Do, d
3 S - B o I+ ! ° o e ML R
. 'l cc. 2 1
3, *01 co. 1 2 l
3 , -00lce. 3 !

Facal bacilliin 1 cc. and upwards. :

No vibrios in 100 cc. t

Remarks.—Water sample from Madras Corporation.
August 1915,
by Sample taker.
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SECTION II.

Analyses.

Date of taking sample, 22nd
Date and time of arrival, 22nd August 1913. Taken

Sampre V—Takex at No. 14 SLUIck IN SEWAGE

CHANNEL,

Total colonies per co. on agar|

at 37° C —Countless.

Bile salt lactose—medium.

1 tube of 20 cc.
2 tubes of 10 cc.
’y 5 cc.
1 co.
‘1 oc.
01 co.

O W

Feecal baeilli in ‘00000001 co. and npwards.

No vibrios present in 100 co.

SampLE VI—TAKEN In 8MaLL Poxp, 300 ¥T. WEST
OF SEWAGE CHANNEL IN LINE WITH No. 14 SLUICE

Total colunies per co, Oon agar T

at 87° €.—8,200.

Iile salt lactose—medinm,

1 tube of 20 cc
2 tubes of 10 cc.

3 » 6 co.
3 » 1 ce.
3 1 co.
3 o, 01 co.
3 , 001 co

Feeeal bacilli in 01 co, and upwards.

No vibrios preseut in 100 co.

— 1‘ Nuwber.

oW~

Sacoharose,
Adonite

Duleite.

Scoa:qc;mumwu
T A+ F o+
]

T+
|
f

i
|
!
i
i

O L OIS U &OBD
A+ 4+
4+ F |+ |+

—

S8amrrLi VII—FroM CoOVERED WELL,
FT. kasT of Tirovorrixua HicH Roan.

Total colonies per ¢c. on agar

at 37° C.—840.

Rile salt lactose—medium.

1 tube of 20 cec.
2 tubes of 10 cc.

8 5 co.
8 1 cc.
8 »» 1 ce. v
8 ‘01 ce.
3 ,, 001 co.

Fecal bacilli in 1 ce. and upwards.

No vibrios in 100 cc.

Ww . -

I+ 1 ++ 1 +++
|

CLELTD D W -
I+ |

I e

—

4+
T
v

|

!

I+ 4+ 1 ++ 1+

| ++ +

P+ 1+

|

SamrLe V11
WITE GAUZE,

ofF TirRuvorT1YOR HicH Roap,

Total colonies per co. on agar

at 37° C.—1,93.

Bile salt lactose—medium.

1 tube of 20 co.
2 tubes of 10 gc,

8 » 6 ce.
3 L ce.
3 ”» '1 oc. “es
3 ”» ‘01 co. oo
3 , 001 cc.

Foecal bacilli in ‘01 cc. and upwards,

No vibrios in 100 ce.

FROM 4 #T, DIAMETER WELL COVERED
SURROUNDINGS FILTHY,
SOUTH oF BALARRISHNA CHRETTI'S GARDEN, WEST

DO COCOCORD =

13

+

I + + 1

+ )+ +F A+t
|
M1+ +1

QOO0 T® G O
++ 4+t o+

—

3l | |
AT |
f'.‘ | l Group and
E. | l ;. Name of Bacilli. Remgrks.
EARIE-S ‘
&@SE 3
NEINC |
4+ —i—ITIL . B 67 | Groupl, 4.
—i+ |~ Il | B. Scheefferi PR R B P X
=] It Do. I ,, III, 2.
+|—| I | B. Vesiculosus » 1V, 1.
+|(—| I | B. Acidi lactici.
+(+| 11
+{—! I | B. Vesiculosus Class I, 2.
+ |- L I | B. Neapolitanus w11, 4
- {V | B. Lactis scrogenes. » 111, 8.
‘+|{—| I |B. Vesiculosus ... | Undeter-
\ mined 1.
{ i
| |
=1V | B. 112 ... | Group 1, 2.
IV | B. Coscoroba wee | » 11, mil.
T | B. Acidi In tici s LI, mil.
1V | B. Cescoroba S, 1V, 8,
IV | B. Lactis serogenes, |
1| B. Acidi lactici !
IV | B. Coscoroba ‘ Class I, nsl.
- 1V | B. 101 .o 1, 8
+ IV | B. 116 . UL il
- IV | B. Coscoroba " Undeter-
mined 2.
i
I
i
|
!
+1~|= 1V | B. Lacti» wrogenes, | Group I, 4.
+]=|-11v Do. wo | w11, mil
—!—|— IV | B. Gasoformans ..| , III, L
-+ = I | B. Vesiculosus s LV, 5.
—{—-4+|="IV | B. Cuscoroba.
—|=1=1="1V | B. Gasoformans,
—|=|+{—=; I |B. Vesiculosus.
- |+|——/II { B, 67 Class 1, nil.
— +]—" 1 {B. Vesiculosus , 1I, 6.
~|=1+ L Do. o LI 4.
|- IV | B. Cloacm Group I, 1.
-+ LIT | B. Neapnlitanus » 1L, nil.
+|— IV | B. Lactis ®rogenes. » I1II, 8.
+ - v ' Do. s 1V, 6
-+ 1V | B, CoBcoroba,.
-1+ III | B. Neapolitanus,
+ 1 Do.
+ IV | B. Coacoroba Class I, mil..
|+ I | B. Grunthal » 1L, 8.
+ IV | B, Coscoroba s 1IL, 2,
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.of producing heavy crops. One bad feature, however, is the atsence of §irbonates of lime I

Analyses of the soils of the Madras Sewage Farm made by Mr. W. H. Harrison, and magnesia as shown by the absence of carbon dioxide. These substandhs are of greas /5

Government Agricultural Chemist, Coimbatore.

Letter—irom W, H. Harrison, Esq., M.Sc., Government Agricultural Chemist,
College of Agrienlture and Research Institute, Coimbatore, and Member
of the Madras Sewage Farm Committee.

To—the Chairman of the Madras Sewage Farm Committee, Madras,

Dated—the 15th August 1918,

No.—Ref. on Cur. 354.

I have the honour to forward herewith my report on the analyses of the soils of the Madras

‘Sewage Farm.

For the purpose of obtaining information regarding the original nature of the soil and
subsgoil of the Madras Sewage Farm, and the effect of prolonged sewage irrigation upon it,
two series of samples were taken on July 21, 1918. Series No. I was taken from a point
on the farm opposite the beginning masonry channel and 30 yards from the iron fence along
the sea front, and represents soil and subsoils which have been subjected to irrigation for
many years. Series No. IT was taken on a line 70 feet north of sluice No. 6 and at a point
in a line with the farin office, on the site of the old burial-ground, and representssoil and sub-
soils which have received practically no sewage.

Each series consisted of five sumples taken down to a depth of four feet and each sample
was examined for its Chemical and Mechanical composition and for the proportion of humus
contained. The resunlts are set forth in Tables Nos. T and 1L

Mechanical analysis.—The mechanical analysis shows clearly the suitability of the soil
and subsoil for sewage filtration as from about 86 per cent. to 96 per cent. of the particles
present have a diameter of over 2 mm. whereas the clay and finer grade fractions counstitute
a negligible proportion. A scil thus constituted is eminently suited for the purpose to which
it has been put and should readily treat a minimum of 30,000 gallons per acre per day,
provided that due attention is given to the cultivation and treatment of the surface layors,

The effect of the irrigation is seen best in comparing the proportion of clay, silt and
fine silt in the corresponding samples. It is evident that there has been an accumulation of
these fine particles in the top foot and that no accumulation 18 apparent below this depth.
These fine particles are probably present in the road detritus and washings which euter the
sewers of the city, and in time will tend to reduce the filtering efficiency of the top layer
of soil. It would probably be found advantageous to prevent a large proportion of these
reaching the farm by introducing efficient silt tanks between the sewer and the farm, or on
the line of sewers at the pumping stations.

Another point brought out by the Mechanical analysis is the fact that greatest variations
are found iu the deep subsoils at a depth of from 2—4 feet, these layers being coarser at the

oint nearest the sea. The effect of thisis alsoapparent in the Analytical values of Table
, where the insoluble matter is greater, and the percentage of the ozides of iromn and
alumina less, in the deep sainples of Series I than in the corresponding ramples of Series II.
This coarze layer probably has the effect of increasing the efficiency of the overlying layers
as compared to the soils more inland.

Humus accumulation —The accumnlation of organic matter in soils subjected to sewage
irrigation is of primary importance as affecting to a large extent the rate of filtration. An
indication of the effect of prolonged irrigation ig given by a consideration of the “ Loss on
Tgnition” fignres in F'able I. The values obtained for the samples of Series I frim 1 foot to
4 feet deep do not differ materially from the corresponding ones of Series II but, on the other
hand, the values for the samples representing the soil to a depth of 1 foot are much higher in
the former case, thus showing that the accumulation of organic matter is confined to the top
layers.

y The same conclusionis arrived at from the values fcr “ Humus” given in Table IL
These values represent the amount of organic matter which is soluble in dilute ammonia
after previous treatment of the soil with 1 per cent. hydrochloric acid. Further support is
by the values for total nitrogen (Table I).

The continued irrigation of the soil with sewage has therefore led to an accumulation of
organic matter in the surface layers and as this organic matter is of a spongy nature
the tendency is for the effective rate of filtration of the laud to be reduced proportionately.
This effect of the humus accumulation can be counteracted by suitably caltivating the soil,
but no such system would seem to have been attempted in the past and consequently the land
has suffered. This is partiocularly the cage in the extensive swampy areas ranmning through
the farm where the surface is always un§er water and where the destruction of the accumu-
lated humas must be very slight.

Future systems of irrigation must aim at removing these swamp areas and keeping the
rate of accnmulation of humus low by a proper system of cultivation.

Chemical analysis —From the results of analysis set forth in Table I, it is evident that
there has been a considerable retention of manurial ingredients (nitrogen, phosphoric acid
and potash) within the top layers thus indicating the formation of a very fertile soil capable

importance with regard to the biological condition of a soil and their absene will,retard the
destruction of humus and above all will permit of acid conditions obtaimin Qe

o e
T : . - e pet
system of irrigation. Occasional dressings of lime would ke advantageous tog ﬁl___g_/ >

system of cultivation.

1t is true that the irrigation has led io an increased amount of lime and magnesia being
found in the surface layers but these substances are not present in combination with carbon.
-dioxide and are consequently inoperative in keeping the soil sweet.

TABLE 1.

ANALYSIS CALCULATED 410 DRY 80IL.

Series 1. Series 11,
Old portion. New portion.
Number of sample. 1 0 2 3 4 ’ 5 1 1 2 3 4 5
i » |
Oto [6"toj 1 to|2 to! 8 to] Oto| 6*to|1"to | 2 to! 8 to
Depth. 6" | 10| ¥ ¥ |4 e lvel 2 | 8 |«
!
Loss on ignition oo o | 199 | 1112 ‘61 41 °29 70 56 55 .87 55
Insolute mineral matter ... 19822 19341 | 9565 | 9769 | 9709 {9740 |97°40 |96 96 | 9509 | 9584
Ferric oxide (Fl; Og) ... | 174 224 187 75 ‘60 76 791 106 | 1198 | 203
Alumina (al, Og) o | 14741 2321 1:30 | 078 ‘80 *37 b2 | 108 | 190 | 168
Lime (Ca 0) ... e 256 1 35 19 13 06 ‘08 09 ‘14 13 12
Magnesia (Mg, 0) ... ven 08 17 ‘09 ‘08 ‘08 ‘U4, 06 07 08 13

I

Potash (K; 0) v..”  we e oo | B8] 10 04| 04| 03] 08| 02 -02( -01| -08

Soda (Na, O . 21 07 ‘16 08 *18 ‘09 ‘13 12 1 -1 .
4! ‘15

Phosphorio acid '(P 0"). er ‘19 | 21 04 04 (2 ‘02 02 |Trace | Trace| 02
Sulpharic acid (S Oy) ... ... |[Trace. (Trace.| Nil. | Nil. [Trace. U1 ‘0L |Trace. | Nil. | Trace.
‘Oarbon dioxide (C Og)us v e oo | Nl | Nit | Nt | Nt | Nat | N | naL | | N | Na

Total .| 100 | 100 | 100 | 100 100 100 | 100 | 100 | 100 | 10055

Nitrogen... | 076 | 021 | 008 | ‘007 | 007 02 ‘01| ‘009 | 013 | 012
Available phosphoric acid e | 081 ‘082 | ©032 | 016 ! 008 | 008 ‘006 | 002 | 042 | ‘001
Potash . v | "014 ‘014 | 004 | 004 | 008 005 ‘w07 | 0183 | 014 | ‘012
! ,
TABLE 1I.
MEcnaNICAL ANALYSIS,
(Caleulated on dry soil.)
| .
E Series I. Series 1I. [l
' 0Old part, New part, I'
R ks.
Number of sample. ' 1 I 2 3 4 | 5 1 2 3 4 5
0:/0 G"Ito "to | 2 to [ 3 to O’Eo 8" to | 1’ to 2; to ;’_t:
. 4 4 7 ’ ’ ’ ’
Depf.h. [} 10 2 8 ‘ + 6 .1 2 8 4
Soluble in 1% hydro-| 1:61 | 147 84 74 : ‘50 5% ‘61 58 60 63
chlorio acid. |
Humus ... 86 ‘48 -37 37 . 82 3y 87 28 -31 24
Ash extracted with| 221 | 2456 ‘95 | 100 ’ ‘65 ‘80 | 102 96 | 103 | 104
humus, i
Fine gravel ... .| 742 | 862 | 558 |1693 | 2230 648 | 768 | 404 | 516 | 510 Particles from 1—8
. 3 nim, diameter.
Coarse sand ... ... | 80°09 {7825 | 8785 | 7885 \ 7491 |8)'04 18327 1 9001 | 8532 | 8627 | Particles from *2=1
. : mm. diameter,
Tine sand .| 428 | 506 ) 367 | 1'69 I 90 184 | 173 | 375 595 516 Pnrticlo; “ _frmm
; t4—2 mm. dia-
. i | t meter,
Bilt .. e wo| 204 | 1'28 ‘29 ‘16 { ‘18 B2 '23 ‘30 70 7 Parti(;les from
‘! 01—'04 mm, dia-
. . tor,
Fine silt e | 145 | 220 26 17 j ‘16 41 05 ‘09 64 9 Palxl'lr?c;;s from ‘01—
‘! 002 mm. dia-
. . meter.
Clay e e ey W91 19 v20| 20 08| 06| 4| 04| 291 30 | Particles less than
‘ . ‘002 mm. dia-
Total .| 100 | 100 | 100 | 100 | 100} 10 | 100 | 100 00 | 100 ot

R
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APPENDIX No. 8,

Letter—from W. Hurroy, Esq., aoic.k., Chairman, Madras Sewage Farm

Committee.
To—'I". BaINBRIGGE FrercHkr, Fsq., R.N, F.Ls., P.E.8.,F.2.8., Government Entomologist,
Agricultural Colloge, Coimbatore. -
Datrd—the 8th July 1913,
No.—1577-M.

I am directed by the Madras Sewage Farm Committee to request you will be so good as to

advise the Committee on the following points :— v

(1) Is it possible for Ancpheles to brecd in a moist sandy soil that is without any
stagnant pools”?

(2) Whether Anopheles larvie which have been bred in pools can survive in soil when
the water level has sunk below the surface of the soil ?

(3) Whether Anopheles mosquitoes can breed in sewage and in clarified sewage ?

(4) Whether other species of mosquitoes can breed in sewage and in claritied sewage
and, if so, what species ?

Report of Mr. T'. Bainbrigge Fictcher regarding the malaria carrying M08quities
breeding on the farm and its vicinity.
Letter—Irom . Barnsrigee Frercrer, Esq.,, RN, r.us., F.E8., F.2.8., Govornment
Entomologist, Coimbatore.
To—the Chairman, Madras Sewage Farm Committee.
Dated—the 9th July 1918.
No.—Dis. 165/13. ,

In reply to your letter No. 1577-M , dated 8th instant, I have the honour to state that,.
generally speaking, the questions which you ask are too general to allow of any exact replies
and that the information which you evidently require concerning some limited area could ouly
be given in any exact detail after proper inspection of such area. At least a dozen different
kinds of Anopheline mosquitoes may occur in the vicinity of Madras City and their breeding-
habits will vary considerably in the different species, even when they are known, and the early
stages of only the commoner Anophelines are known as a rule.

2. Bearing in mind that the replies given here are of general and not of particulgr
application, your questions may be answered us follows :—

(1) No true mosquitoes (whether Anophelines or Culicines) can breed except in the
presence of water. They cannot breed in moist soil in which no free water occurs. But they
could breed in any cavities (such, for example, as crab-holes) in which free water would be
likely to occur in such situations below the ordinary level of the ground.

(2) This is partly answered above. If the water in which the larves have been living
drains away and the ground is left exposed to the sun so that it becomes thoroughly degijc-
cated, the larvac would be killed off ; but if the ground remains moist (whether under cover
of vegetation or by leing m a more or less water-logged condition), the larvwo might remain
alive for some time~ how long could only be told by local experiment. In some mosquitoes
(e.g., Steyomyra) the egys can resisi desiccation for months, the larvee hatohing when again
exposed to moisture

(8) 'This question is best answered by the following extract from James’ and Liston’s
«“ Anopheline Mosquitoes of India,” with reference to Anopheles (Myzomyia) rossi, *its larve
have been found in water heavily contaminated with sewage. On the sea-coast near Madras
its larvee were found in very salt water.” Bentley also says of Anopheline stephensi (the malaria-
carrier in Bombay City) that it adapts itself to many artificial conditions and that larve
hatched from eggs placed on sea-water lived: and developed. Ability to live in sowage or
clarified sewage would depend primarily on the degree of concentration or pollution but Jarves
capable of breeding in sea~water would probably stand a good deal of sewage.

(4) I have no doubt that various other mosquitoes can breed in Sewage but a list of
such species could only be made for any particolar locality after careful inspection and
experiment.

3. I I can afford you any further information I shall be glad to do so as far as possible.

Letter—from W. Hurron, Esq., aare.m, Chairman, Madras Sewage Farm
Committee.

To—the Director of Agriculture, Madras.

Dated—the 31st July 1918,

No.—1750-M.

In connection with the investigation by the Sewage Farm Committee as to the conditions
prevailing at the Madras Sewage Farm, the opinion of Mr. Bainbrigge Fletcher, Government
Entomologist, has been obtained as to the breeding of mosquitoes in sewage, otc.

53

2. It has been suggested that owing to the importance of this question it would be well if
Mr. Bainbrigee Fletcher visited the Madras Sewage Farm and gave any further opinion which
he might wish to give as a result of his inspection. If this view meets with your approval
the Sewage Farm Cowmmittee would be obliged if you would ask Mr. Bainbrigge Fletcher to
visit the farm and give the Committee the benefit of his observations as a result of actual
mspection.

Letter—from D. T. Cuabwick, Esq., m.a., 1.C.S., Director of Agriculture, Madras.
To—the Chairman, Madras Sewage Farm Committee, Madras.
Dated—the7 th August 1913.
No,—Dis. 1808, X
With reference to your letter No. 1750-M., dated 31st July 1913, I bave the honour to
inform that | have asked the Government Entomologist to arrange with you direct regarding
what yon wish to ascertain from him and what you wish him to see,

Letter—from T. BAINBRIGGE I'LETCHER, Esqg., R.N,, F.L.8., F,E.8.,, I.z.8., Government
eEntomologist, Coimbatore.

To—W. Hutron, KEsq., A.M.r.c.k., Chairman, Madras Sewage Farm Committee,

Dated—the 8rd September 1913, _

No.—1R.0.C. 340/13.

1 have the honour to forward herewith a note on the result of my examination at your
requost of the Tondiarpet Sewage Farm. '

2. My remarks, based on a brief flying survey, must only be _taken as applicable to the
conditions on the farm at the time of examination. A detailed survey of the whole
farm might bring to light present breeding places of Anopheline mosquitoes, which may also
breed there under the wetter conditions prevalent during the north-east mousnon, when the
prevailing wind would be more likely to distribute mosquitoes f'rO}H the farm. But the wells
in the residental area are more likely breeding places for mulm‘l;m-cm'x"ying mosquitoes and
require prior attention

Inspection mote by 1. Bainbrioge Fletcher, Fsq., R.N., rLs, pr.g, F.2.8., Government Enfomolo-
gist, Coombatore, dated 3rd September 1913, on the Tondiarpet Sewaqe Farm.
ygist, ’ s P q

I visited the Tondiarpet Sewage Farm on 13th and 14th August in order to determine if
possible {@) whether malavia .carrying mosquitoes were breeding on the farm in such a way as
to menace the adjacent arcas and (b) wrether the conditions on the sewage farm were such
a8 to make it a probable or possible source of snch mosquitoes.

As regards (¢, no malaria-carrying mosquitoes were found within the limits of the farm,
The only Anophcline mosquitoes found were a few adult examples of Anopheles rossi in a shed
alongside the farm oftice ; Anopheles rossi is not considered to be a carrier of malaria. No Ano-
pheline larviv or pupa> weve found on the farm in the various collections of water examined.

As regards (b), the conditions necessary for the breeding of mosquitoes were probably at
their worst at the time of my visit which had been preceded by a spell of hot and dry
weather.  Yeot, although the soil is sandy and poroud, it was in many places absolutely water-
logged with sewage so that the low-lying paris of the farm were marshy and all depressions
contained free water, int which Culicine mosquitoes were breeding freely and abundantly even
when the water was practically pure sewage,

In several places on the farm are pits containing clear wator (infiltrated sewage from
adjacent areas) usually covered with duckweed (Lemna) and often shaded by trees or bushes
around the edge. All such ponds contained large numbers of Culicine mosquito larve and
pupze and certainly appearcd to be suitable breeding places for some of the malaria-carrying
Anophelines although none were actually found during the brief examination made ; these
ponds seem to serve no useful purpose and should be filled in.

The marshy places where the sewage is stagnant on the water-logged soil do not appear
to be suitable for the breeding of Anopheline mosquitoes at this time of year. Possibly
they may breed there during the north-east monsoon, but this can only be detormined by
detailed examination at that time of year.

To sum up as rogards (b), I should not cousider the sewage farm a probable breeding
ground for all the Anopleline mosquitoes which carry malaria in the adjacent area.

The actual source of the malaria-carrying mosquitoes in the Tondiarpet area outside of the
sewage faim scarcely lay within the scope of my inquiry, but it seems probable that the
numerous wells in this neighbourhood form the actual and usual breeding places for such
mosquitoes. This can only be proved by detailed and patient, examination, and in this con-
nection it must be remembered that only a very small number of Anopheline larvee is found
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as a rule in one collection of water. 1f, bowever, the wells prove to be the main breeding
places of these mosquitoes, the mtroduction of small fish into such wells as cannot be screened
may be recommended as at least a temporary measure.  With vegard to this point an examin-
ation of the pouds in and outside of the sewage farm proved very instructive; all the ponds
in the sewage farm were free from fish and swarming with mosquito larvas; whilst in other
ponds, just outside the farm and containing small fish, not a singic mosquito larva could be
found.

Letter—from W. Hurron, Esq., a.w.icEk, Chairman, Madras Sewage Iarm
Committee.
To—T. Banpriger Frercurrk, Bsq., RN, r.L.s, F.Es., F.2.5., Government Kutomo-
logist, + oimbatore.
Dated—the 80th September 1913.
No.—2130-M.

I have the honour to acknowledge receipt, with many thanks, of your interesting report
No. 340/13, dated 3rd September 1913, giving the results of your examination of the Tondiar-
pev Sewage Farm and to say that the Committee are much obliged for the trouble you have
taken aud for your valuable opinion on the subject referred to you.

As 1 was abscent from Madras on tour at Simla this ackuowledgment has been delayed
until now.

o
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APPENDIX No. 9.

Suggestions for the Linprovement of the Sewige Furm.

(@) By Mr. W. H. Hagzrson, Government Agrienltural Chewmist, Coimbatore,
(), Mr. W. Herroy, Sanitary Kngineer to (rovernment.
(), Mr. H. C. Sawesow, Principal, Agricultural College, Coimbatore.

Demi-official lettor—from P. L. Moorg, Esq., crE., LC.S, President, Corporation:
of Madras.
To—W. Hurrox, Esq., 8 M1 .k, Chairman, Madras Sewage barm Cownnittee.

Dated—the 1st May 1913,

I send herewith for your information a copy of a note on the Toudiarpet Sewage Farm
by W. H. Harrison of the Coimbatore Agricultural College.

Letter—from W. H. Harrison, Esq., M.Sc., Government Agriculsural Chemist
Agricultural College and Research Institute, Chimbatore, ’

To—the Director of Agricalture, Madras.

Dated—the 17th April 1913,

I have the honour to report that I visited the Madras Sewage Farm on the morning of
Saturday, April 5th, and to submit the following notes :—

The Sewnge.—The sewage of Madras hus at present a volume of about 4,750,000 gallons
per day and contains the solids from only about one-eighth of the population. Itis anticipated
that the volume of the sewage and “the total amounts of solids carried will rapidly increase
and provision has been made for a volume of 15,000,000 gallons, which volume will
probably be reachied in 50 years. This being the case, it is evident that the sewage system
18 constructed for the accommodation of a much larger flow than the present one and
consequently the present rate of ow is comparatively low.

In tropical countries the decomposition of organic matter ig very rapid aud this factor
combined with the length of time the sewage remuns in the sewers results in the sewace
being decomposed to a great extent when it reaches the outfall. The fermentation which it
has undergone islargerly anmrobic in character and the sewage by the time it reaches the
farm is distinetly * septic ” in character and, in fact, with the exception of the amount of
suspended solids it contains, it is similar in character to the eMuent from a septic tank.

Septio sewaye contains a large number of mal-odorous substances which cause it tn give

rise to objectionable odours whenever it is agitated. When it is quiescent or only flowing
gently the intensity of the odour is greatly reducedl.

It is to these septic conditious of the sewage that the odours complained of as arisin
trom the Madras Farm are due, but T have many times found them stronger in England in the
vicinity of houses. On the morning of wy visit I did not perceive any appreciable odour
untill was within 50 yards of the exit of the rising main, althongh there was a strong wind
blowing across the latter in the direction of my approach, and if the conditions at the time
wereat all normal, I do not think that any appreciable nuisance can be felt in the surrounding

houses. 1t is, however, quite possible that under abnormal conditions the odour of the sewago
will carry so far.

__ For the present the septic condition of the sewage must be accepted as a1 necessary evil.
ansimng ong of the peculiar eircumstauces, and as objections raised by laud-owners and residents
to the presence of sewage works in their neighbourhood, whether based on sentimental
asthetic or sanitary grounds, have a recognized claim to eonsideration every endeavoul"
shoulfl be made by the Madras Corporation to meet reasonable objecti()n;. To this end the
covering over of the open sewer st the point where the rising wain discharges nto the open
distributor i8 a step distinetly in the right direction, for there is 10 doubt that this is rt),he'
point where most nuisance is Liable to arise. On the other hand, T have grave doubts about
the utility of the ventilating shaft, for, if there is an induced current of air up this shaft. th
tendency will be for the foul odour to be concentrated at the point of exit, high in the a.ir"an:i3
lead to the smell being felt at a greater distance than at present. I would suggest that this

shaft is not put to its intended use until it is seen whether the covering over of the sewer
is effective or not. ‘

"After leaving the discharge chamberl, the sewages travel in an o
the full length of the farm but here the disturbance is not great and little odour ariges. F
the channel, the sewage is drawn off by means of sluices, and is discharged into the dj TtOI}l
bution chaunels of the falfm proper. The sluices are generally well above ground 1 lls n(;
consequently, a great agitation of the discharging sewage takes place ;, and at the:;e ,1.an
the odour is very appreciably increased. It should he s comparativeljy simple rob)p acc:s
prevent this agitation and so considerably reduce the total danger of nuj problem to-

pen distributory sewer

1sance.
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A point which must be carefully considered at this point is the probable condition of the
sewage as vears go on, r.e.,, will the septic condition, at present so pronounced, tend to increase
ar decrease.

The sewage is one of moderate strength ; but as the proportion of solid matter to water
will increase in the future, the strength of the sewage will probably also tend to increase
and, all things being equal, the danger of nuisance arising at the outfall would also tend to
increase. But, atthe same time, the volume of sewage I8 increasing and this will preatly
increase the rate of flow in the sewers, thus shortening the average length of time the sewace will
remain in them. The amount of decomposition taking place in the sewers will he lessened
in proportion and the sewage as it reaches the works be fresher in charactor, Perfectly fresh
water carried xewage is witnout objectionable odour and I therefore consider that. ns time
goes on, the sewage will tend to become less and less objectionable as it reaches the
outfall,

A few remedial measures may be taken to mitigate the present septic condition of
sewage and, of these, the most important is the institution of a regular system of tlushing out
the side drains in the streets and sucl small sewers where the rate of flow is very low, asitis
probably in these sitnations that a large proportion of the decomposition occurs. Such
flushing of the sewers is often recorted to at home whenever the gradient of the sewer is
small. .

The admission of trade refuse into the sewers is a problem which 1s often under the
consideration of public bLodies and very often irksome and stringent regnlations must be
complied with by the manufacturer before he obtains relief. Much of my experience in
England was obtained with a sewage containing a very larze proportion of trade refuse and,
so lon as the latter does not bear an undue proportion to the purely domestic portion of
the sewage. there anpears to be little difficulty arising in efficiently troatinge the sewaoe. Liquids
containing iron in solution arc very effoctive in preventing the rise of objectionahle odones,
whilst other liquids retard bacterial action and prevent nnduedecomposition occurring in the
sewers. KfHuents containing much organic mutter snch as those derived from abattoirs, tanne-
ries, ete., should, however, not be allowed to enter small scwers hut should be conneeted
to a iarge sewer in which the flow is high. All factories entering the sewer shonld he
compelled to construct tanks into which all the effluents of the factory are discharged and
where they mutually mix and precipifate each ather.  The tank should be of such a sizo that
the solid matter settles out and onlv the elear snpernatant woes forward to the SOWOTS, as
expericnce shows that the solid portions of trade refuse are tho most difficult to denl with,

The sewage farm proper comprises some 140 weres of land under irrigation and consists
of a deep subsoil of fine porons sand and covered with a more or less carthy Taver to o depth
of from six to nine inches. Judgine by the fact that those portions of the furm only vory
recently brought under irrigation arve devoid of this surface layer, it ic evident that it is
formed from the solids filtered out of the sewage, and that it will tend to Inerease as yearg go
on and become more and more earthv in character. 'This conclusion is supported by the
evident ylteration in the level of the lind surrounding the distribution chamnels.

Notwithstanding the source of this surface layer it was without objectionable features
and its main odonr was earthy in character. Furthermore, the land was free from Sewagre
sickness 7 except in a fow very small arcas where the sewage tends to nccumulate during the
process of irrigation. The organic matter of the sewage is evidently very rapidly disorganised
and humified, an observation entirely in accord with my experience of wet and garden culti-
vation in the tropics.

The soil is eminently suited for sewage filtration and the present averace rate of filtration
of 34,000 gallons per acre per day cannot be acconnted excessive, in fact, at present a greater
rate of filtration could easily be obtained.

The method of distributing the sewage is open to criticism. The surface of the land is
far from level and there is a depression running across the centre of the farm parallel to the
main distributor and the sewage is distributed by means of channels running at right angles
and across the depression. Such a system of distribution must tend to ecause an nundue
proportion of liquid to reach the low parts and in fact this depression was described to me as
marshy. It would be a distinct advantace to arrange the distribution more in conformity
with the general contours of the farm.

At present by far the greater portion of the farm is laid down to grass and continuous
and heavy croppings are being taken and, as there is a large demand for grass in Madras,
cconsiderable profits are being made. Abont Rs. 350 per acre is the figuro quoted. Thisis a°
very satisfactory profit and T am unable to recommend any other crop which would yield
similarly and at the same time permit of the high rate of fltration being maintained, although,
for instance, Cambodia cotton and sugarcane would yield good profits nnder the conditions.
Another point also to be borne in mind is the fact that the sewage during the time of
irrigation is covered with a thick crop of grass which prevents the odour of the former being
-carried off by the wind. Caultivated crops, on the other hand, would leave the sewage exposed
to the wind which is certainly not desirable with a septic sewage.
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The great suitability of grass crops for Sewage Farm lLas long been recognized and
Dr. Voelcker, so far back as 185, suinmed up the situation as follows ;~— Sewage is not adapted
to benefit every description of crop. Indeed, it may be said with truth, and has been said, that
its use should be restricted to grass crops—Italian rye grass and other grasses. It is so
because it is a quick growing crop. which allows us to apply a fresh quantity of fertilizing
matter as soon as a given quantity is exhausted. W can repeatedly manure grass erops and
we cannot do so 1n the case of cereal crops. We should never get our crop ripened, never get
the grain formed, if after the plant had passed through its grassy condition and arrived at
some extent of maturity we were to apply sewage to it.” My own experience with a Sewage
Farm supports the above although I have been able to raise excellent root and cereal crops for
the fattening of cattle.

This being the case, I am not disposed to recommend the growing of crops other than
grass but I do cousider that more attention should be paid to the cultivation of the soil than is
at present the case. The accumulation of humus in the top laver of soil has been previously
referred to, but no attempt appears to be made to dry off a portion of the farm and by
cultivation to aerate it. Such aeration would be benoficial in many ways; it would induce
nitrification and would counteract to some extent the tendency for the humus to accumnlate
unduly whilst after the ploughing the grass would quickly reestablish itself. Unless something

-of this kind is done systematically, it 18 probable that the maximum possible rate of filtration

will materially reduce as time goes on.

Lastly all places where pools form under the present conditions should be filled in level
with the surrounding land surface.

From the above it will be seen that I have no very serious criticisms to offer against the
present system of disposing of the Madras sewage, but I must point out strongly that the
problem is only in its initial stages and that in the very near future the Corporation of Madras
must carefully consider the whole subject, decide definitely upon their future policy, and once
having decided they must carry out the scheme to its logical conclusion. Any pa.tel’ling up or

‘the introduction of make-shifts can only lead to disaster.

Both the strength and volume of the sewage will increase considerably in the near future
and it will soon be found that the present area will be inadequate for the duty demanded from
it and extensions of one kind or another must be considered. So tar as I can perceive, the
decision must embrace one of several systems. On the one hand, thero is a large extensi(;n of

-'the present system, which entails the acquiring of more land and farming operations on a very

large scale with all its attendant disadvantages. On the other hand (1) the utilization of
artificial methods of bacterial filtration, with or without land filtration, on & much smaller
area of land or (2) the direet disposal into the sea, call for consideration.

————

Letter—from W. Hurrow, Esq., am.Lo.v., Chairman, Madras Sewage Farm Com-
mittee. :

To—the President, Corporation of Madras.

Dated—the 15th August 1913.

No.—1838-M.

With reference to your personal request for suggestions from the Madras Sewage
‘Committee for improvements which might Le immedia ely carried out, I am desired to roply
as follows:—

2. The Committee find, after careful inspection, that wherever the even flow of sewage is
violently disturbed or agitated the objectionable smell of sewage is apparent. It has been
observed that the method adopted at most of the sluices on the open masoury chanuel for
distributing sewage from this channel to the various field channels results in agitation of the

‘8ewage as the sewage has necessarily with the arrangement in force to drop varying distances

according to the height of the open masonry channel above ground level.
. The sudden drop of the sewage at the different sluicos is the cause of escape into the
air of considerable volumes of objectionable gas at those places and the smell cau be detected
at some dlsta..nce. As a proof ot this the Commitiee would point to those sluices at which
owing to their level being close to the ground level of the farm there is no drop of sewage
and consequentlv no agitation. g
The' Committee consider that if the sluices where the sewage is dropped some height
with resulting agitation are altered to the arrangement shown on the accompanying sketches
the objectionable smell which is now evident at & number of sluices will cease. One of the
sketches shows the proposed arrangement whera the sewage i1s at present dro
height and the second sketch shows what is proposed where the drop is less,

2. In connection with the discharge of sewage from the ope i
channel at the extreme north end of the Farm t%e Committeep tii:llzaﬁg.il t;r}]lteos?clli ngr ptltl::
channel towards the northern end, about 400 feet from the end, should be cut down to that
level which will permit the escape of excess sewage on to the laz;d whore it would be treated
‘in the usual way. reate
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The arrangement would be a natural surplus requiring no manipulation and there would:
be no necessity for the present surplus at the extreme north end of the open channel coming

into use except at the time of excessive rainfall. The length of the proposed weir would be-

about 10 feet but the Engineer can work out the most suitable length to agree with working
conditions. The discharge channel from this weir would be so arranged that there would be
no agitation of the sewage and the sewage discharged over the weir would be led away to a
sofficient number of field channels so that it would be efficiently treated on lands.

8. With reference to the point about the covering in of the open channel for an incrcased
length the Committee are not satisfied that the open channel is so objectionable ab present
as to require it to be covered for a longer length than has been already carvied out. The
effect of re-arranging of the slnice outlets should be observed before the question of the
covering iu of the open channel is considered.

4. With reference to your question as to the advisabilitysof closing certain of the

sluices at the beginning of the Farm the Committee do not consider that the outlets at the-

beginning of the Farm should be temporarily closed, as the area of the farm being already
limited further limitation of the working area is undesirable.

Letter—from H. C. Samesov, Esq., Principal, Agricultural College, Coimbatore.
To—W. Hurrox, Esq., s.m.1.c.E., Chairman, Madras Sewage Farm Committee,
Dated—the 4th September 1918,

No—R.C. 629.

I enclose two copies of my note on suggestious for working the existing Madras Sewage
Farm. I bave given a copy to Harrison and kept one myself.

I enclore also a plan drawn on section paper showing how the present levels can be
adjusted. I see that there is a slight fall from W. to S. Section Cis the only one which
involves very considerable carth work, I gather that this goes right through the Chappar
swamp. 1f the west end of this section is on the road, of course, it will lessen the work

considerably as this is on a higher level than the plots. I return also the pian of the farm
which you lent me.

1 have left a blank in my note on page 1 for the pumber of offsets from the main

channel which you might insert.
The plan and specifications for the buck scraper will be sent in a day or two.

My, H. C. Sampson’s suggestions, dated 4th September 1918, for improving the
working of the existing Madras Sewage Farm.

The Madras Sewage Ifarm is at present entirely a grass farm. A small area has cocoannt

topes on it, buf this is also underplanted with grass, No part of the area is under arable
cultivation.

Egisting trrigation.—A main channel which receives the sewage from the main sewer,

Tuns northwards and parallel with the sea. The farm lies between this ¢hannel and the sea
front. There are 28 fftakes from the main channel which are intended to lead the sewage
on to the land. The distributaries from these offtakes are at right angles to the main channel
and for a certain distance are open channels made of scmi-circular cement- pipes loosely set.
in the ground. From these, sewage is taken by earthen field channels on to the main plots.
The earthen chanuels are again at right angles to the distributaries and the sewage is taken
directly from these on 1o the irrigation beds. The system of irrigation is intended to be one
of sewage filtration. The actual size of the minor irrigation beds varies with the level of the
land. In scme places these are undiscernable, in others they are long and narrow, about
'—25’, and in others again they are more or less square about 80" each way. Except
Eo;vever, where grass has been recently planted it is difficult to trace the outlines of these
eds,

Owing, presumably to defects in the levels of the land, arrangements have been made at
the offtakes from the main channel to take sewage underground by pipes to the area distant
from the main channel and at intervals along this line of pipes, sluice chambers bave been
built which are intended to bring the sewage to the surface as well as to carry it by smaller
pipes to gubsidiary distributors. The necessity for such an arrangement scems to emphasize
the fact that the farm has never been properly levelled and graded for irrigation. The
present condition of the farm corroborates this. There is an exteusive artificial swamp
occupying a large expanse of the farm in the centre of the area. This is covered with a
coarge swamp grass (chappar) (probably panicum muticum).

The soil—Mr. Harrison’s mechanical analysis of the soil shows that this, if properly
menaged, is an ideal natural filter bed for purifying sewage water. Poth the mechanical and
chemical analyses show however that the present method of farming should be greatly
improved if these natural advantages are to be maintained. A large accumulation of humus

“is found in the surface one foot of soil, which, if kept moist as it naturally is under a system:.
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of sewage farming, not only checks free filtration but renders the surface liable to become
saturabed with water. It is essential for free filtration that the irrigation water should soak
quickly iuto the ground, otherwise you get water-logging. If such land as this is wu.ber-l_qggeld
it forms in & small degree a ¢ quick > sand i.e., the sand particles are much freer thanf only
soil water were present and this lessens the officiency of the filtration. A sand filter where
irrigation is adopted is essentially different to ouve where there is » considerable head of
water. The accumulation of moist humus also will tend to make the land sour which will not
only check the growth of suitable crops but will alter the bacterial life in the soil.

It is well known that laud laid down ¢ grass tends to form humus in the surface soil and
this accumulation of humus is particalarly noticeable in the ¢ chappar swamp’ where the
surtace has become water-logged. Hence there is a keen mecessity for giving the land a
periodic rest in order to dry outund partially destroy this accumulation of humus. 'This
period of rest can also be taken advantage of to add lime to the soil which (as carbonate) is
shown in the analysis to be entirely absent.

Thus to maintain the soil as an efficient medium for dealing with sewage there are two
main objects :—

(1) The destruction of woist humus; and
(2) the prevention of water-logging.

Fortanately (in this instance) the destruction of humus is not a difficalt matter in a
tropical country with a limited rainfall. lts rapid decay can_be brought about by turning
up the surface soil and leaving it in » rough condition which will allow of the free penetration
of air through the loosened soil, i.e., plongh fallowing. This process of decay will be hastened
by the application of lime (say 1 ton per acre). If such a periodic fallowing were given the
filtration would greatly improve both in rapidity and efficiency.

The prevention of water-logging—The liability to water-logging will greatly decrease
with tho periodic drying out aud destruction of humus but in dealing with irrigation water
8o rich in organic matter as this is, steps must bo taken to prevent the surface flow of sewage
from higher to lower levels and thus it is essential that thc laud should be graded, stepping
it down from the main channel to the sea frout. 'The levels which ave available at the time
-of writing show that there is ample fall to allow of this being carried out if a drop of 6” or
even 9~ is allowed in every 200. Such grading is an agricaltural operation and could be

- done when the plots are bare fallowed.

It is clear also that, at each fallowiug, levels would have to be adjusted as there is
naturally always a larger deposition of organic matter near the irrigation chanucls although
this will be greatly lessened with systematic irrigation.

Cropping.—Although land laid down to grass tends to form humus there is much to be
said for such a crop provided the right kind of grass is grown, and in this case there is no
.doubt that hariali (cynodon dactylon) is eminently smt;abl_e. 'Ib s a perex}mal grass _spreaghng
by means of underground stems and under copious applications of hquid manare is entirely
a surface feedoer. With this crop, the land is capable of taking sowage thvoughoun the
year except for the drying which is necessary at the time of each cutting and, owing to the
Timited avea of the existing sewage farm, it is essential that as large an avea as possible should
be under irrigation at any one time. 1f however the area were adequate several othor crops
could be suggested. Hariali grass, however, requires good drainage. 1t isnot a swamp grass
and if it is to be grown no water-logging must be allowed, otherwise it will be killed out and
its place taken by coarse swamp grasses as I understand has been the case in the “chappar

-swamp. ” Care should therefore be taken to keep the hariali grass pure and free from admix-

-tures of other grasses. Of the grasses seen on the farm ¢ chappar” is nost unsuitable. It
is a very coarse grass with a woody decumbent stem which forms an almost impenetrable mat

-above the ground surface. Panicum ripens with its thickened underground stewms is also

fairly common on the farm and since this can 8lso accommodate itself to swamp conditions 1t
should be carefully weeded out. Rushes and sedges are also in evidence; but these will
doubtless disappear of their own accord when water-logging is discontinued.

Suggestions for imvroved working—Culiivation.—As already mentioned periodic fallowing

-of the land is essential for the destruction of humus and for this purpose a heavy plough capable

of cutting through the surface turf by its weight and capable of doing a good duy’s work is
essential. Ransome’s double furrow disc plough is the implement which I would recommend.

"This will do 1§ acres a day ploughiug to a depth of 10” with a draught of four pairs of good

-bullocks.

In addition to this, 2 buck scrapers can be made which will be used for levelling and
grading and subsequently for adjusting levels.

A cultivator will also be required for breaking up the dvied sod subsequent to ploughing
and further exposing the soil to the air.

. A small iron plough such as Ransome’s ¢ small holding > plough will be useful for plough-
ing corners and for planting grass. |

1t seems essential also that hay-making machinery should be used. The present method
. of cutting grass by employing women with sickles is both tedious and haphazard which means
16
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that a cut plot is never really cleared and that the plot is never wholly ready to receive fresh:
supplies of sewage. If hay making machinery were uscd the plot would be ready all at the
same time to take sewage. Such should consist of a mowing machine suited to the slow
draught of bullocks, » swaith turner, a hay rake and a sweep. The introduction of suck
machinery would also ensuro the proper working of the farm in the rainy scason, when, 1t is
stated, labour is often difticult to procure.

Inrigation.—The problem in connection with the existing farm is the disposal of 5,000,000
gallons of sewage a day by filtration irrigation through the soil.  Allowing the farm to be 120
acres, 10 acres of this is always under bare fallow while 80 acres, allowing that 3 acres a
working day are cut, will always be dry. Thus 80 acres have to take 5,000,000 which is
62,500 gallons a day, or more than double the amount that the farm was originally designed
to take. With better farming I see no reason why the land should not take this amount but
it may not be possible without extending the area for it to take much more thau this.  When
the farm is once properly graded and for this purpose the buck scraper should be used, it
should Le possible to take the distributors the whole widih of the farm, instead of leading
sewage down covered pipes to the lands adjoining the sea frout. I would rccommend the
trial of simple carthen channels in place of the semi-circular cement pipes now used. “These
are too confined to carry such a liquid as sewage and are liable to be blocked by any obstrue-
tive material brought down in the irrigation water. Being only set in the sandy soil they
are very liable to hecome displaced either intentionally ot otherwise and besides this they
soon become blocked by the luxuriant tropical growth of a creeping grass such as hariali
which can cither grow up between the loose joints or overhang and be drawn into the chaunel.
1t is also diffienlt to lead the watoer out of these into beds or braneh channels withont remov-
ing or breaking the pipes. A wide open earthen channc! wonld be eusy to clean, to repair
and to adjust for irrigation and a free flow can be obtained within the bounds of the channel.
Similar, but smaller, earthen channels should take off at right angles along the lines of the
steps of the graded plots.  Thus each step between two ofitakes or distributors can be com-
mauded on all sides by irrigation water. Trrigation should commenco at the stepped plots
near the sea front, i.e., at tho lowest end of the main distributor anil should bo systematically
carried up plot by plot to the main channel when the sluice at the offtake should be closed.
After exch irrigation it should be seen that all obstructions in the channel are removed and
that it is ready to take water again down the whole length of the chunnel at the next irriga-
tion. A simple method of obstructing the flow in the channel for turning the water where
required is to place a pieco of canvas attached to a beam in the channel. The beam rests on
the sides of the channel and the canvas lies in the bed of the channel in the dircetion from
which the water is coming. If this were used it would do away with the necessity for making
temporary carth obstructions in the bed of the channel and would leave tho channel practically
clear and intact after irrigation.

Taking the arex of the farm as 120 acres which, I understand, approximates the area
which can be put undor irrigation if properly treated, ngricultural work can bo estimated on
the following basis :—

Cuttle.—Reckoning that 120 acres of hariali grass gives six cuttings a year of 2 tous
of hay per acre, this would mean 1,440 tons of hariali hay per annum. Allowing 250 work-
ing days in the year, this approximates 5} tons of hay to be madc per working day or roughly
3 acres a day will have to be out and made into hay and carted to the stackyard. This
should require fonr pairs of cattle for this work alone—one pair or possibly two for mower,
one pair for swaith turner and horse rake and two pairs for leading or carting.

Allowing for 8} per cent. of the area being put under bare fallow per mensem, .., 10
acres a month, this will require four pairs for 7 to 8 days ploughing and for the next year
or so another four pairs for levelling and grading and finishing off the cultivation.

Tor sometime to come, however, hay making may mnot require all this labour but at the
commencement it is certain that the cultivation will require more cattle labour than has been
estimated for. An additional pair would be necessary for odd work and toreplace any animals
that were sick. These allowances have been made for really good catile costing at present
prices about Rs. 259 up to Rs. 300 a pair.

Labour—Labour for irrigation.—Taking the farm as 120 acres, only 80 acres of this are
available for irrigation. Ten acres are always under bare fallow and drying the land out after
cutting grass and making hay for 10 days means another 30 acres that cannot be irrigated.
Witk a 5,000,000 gallon flow of sewage per day this means that more than 60,000 gallons per
acre will have to be applied every day, or more than 120,000 a day, if only half the arca is
irrigated every other day, i.e., considerably less than 3 inches of water per acre per day.
No data are available as to the area at present irrigated but at least one man should be
allowed for the area under each sluice whichis opened and in preference certain sluices shonld
be allotted to certain men so that they wonld get to know the lic of their own plots. Asa
man shounld be in attendance the whole time water is being irrigated, it may be necessary
to work irrigation by shifts, i.e., two men to each area under a stuice.

Bach pair of cattle will require its own man and in addition to this probably six men

will be required beth as a reserve in case of sickness among the cattlemen and irrigators and
for stacking or baling hay.
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The cutting and sale of green grass should, I consider, be stopped as the farm is improved
and all grass should be converted into hay. There will, however, always be a certain amount
of hand cutting in opening out corners and cutting grass immediately adjoining the channels
1.6., on the slope of the channel bunds, and probably three or four women \sﬂl have to bé
permanently employed. If there is not enough existing demand for hay the Corporation
could usc the balance for their working cattle, the fodder for which now has, I understand, to
be bought. The cutting of green grass means promiscuous and uneven cu,tting besides the
handling of 834 times the weight of produce. The grazing of cattle shoull also be stopped
as the chapper grass is eradicated. This will doubtless increase illici4 grazing and trespass
which, I am told, even now gives much trouble and the Corporation will have t;‘mke stringent
measures to stop this. Possibly this system of working may redunce the gross receipts but it
must be remembered that the primary object is the eflicient disposal of sewage and that the
profits from the farm are a secondary consideration if it interfercs with the systematic and
efficient working of the farm.

Butldings, etc.—Since work has to start early in the day it would be advisable to have
cattle sheds near at F-and, but this may not be possible until the land is properly worked and
the nuisance from mosqnitoes abutes. Also proper buildings should be put up for implements
which will soon get into disorder if left exposed—especially on a farm so close to the sea.

The officer in charge of the farm should by prefercence reside on the place, but this will
not be possible until conditions improve. Also one or two families might live there to be a
watch ou the cattle and implements and the stock of hay on hand. The road which now runs
northwards through the centre of the farm should be made to extend to the north boundary
and be met by the road which crosses the main channel. If this were done all buildings and
stacks could be located on the area west of and outside the farm which belongs to the
Corporation.

The officer in charge should by preference be a trained Agriculturist and he will need an
assistant who need not necessarily be trained as the work is simple if properly organised and
is largely routine. They should, however, both be whole-time officers and should not be given
work off the farm where their time should be fully employed, 'The distribution of hay sold
shonld not he one of their duties nor be done by the cattle labour estimated for above.

Letter—from H. C. fawrson, Esq., Principal, Agricultural College, Coimbatore.
To—W. Hurron, Esq., Chairman, Madras Sewage Farm Comumittee,
Dated—10th September 1913. :
No.—Ref. 629 of 1913.

I am enclosing an estimate and plan of the ““Buck-Scraper” referred to in my note of
the Sewage Farm. I am now making one for use here from these specifications and will let
you know when it is completed how it works.

Estimate for making one Buck-Scraper, as per plam.
WOOD-WORK. '

Body, 5 planks 53 ¥ 8" x 14 About 3} c.ft. of

Ends, 4 pieces e 2 x®x1F L jungle wood

Skids, 2 ,, .- e 2 xE'x2 = ray Rs. 5.
IXON WOKK (W.L)

Rockers face, 2

19"x 21" x 8= 593 ¢. in
Chain straps, 4 8 8 .

25 % 21" x I"= 621

Under skids, 2 . oo . Gyt w—1318
Over ends below rockers, 2 vee 427 x 1V x 1= 311 ”
Over back wall, 1 e 807X 1175 224l ”
Binds, inside, 3 ... . AR X ><A”=1LM‘1 ”

”" » % - g&”xQ” X M= 48 :: P

I . . . ves vee L 247 o "_. - N
Binds, outside, back above skids, 2 ... 22"?5" ::.ff: i; ” o '“tc"'”?.«;‘
At ends and centre, 3 ... L AX 2 x) "—14% » N
Bud of handle, 1 ... ... e 197X X = A
Under cutting kuife, 1 . 66”x9” x—’": ‘371 ” s
Cotting knife, 1 ... . o e B0 XE" X é"ﬁéog .

ASSTRACT ESTIMATE.

Planks

320 Ib. at Ag. 1-3 per 1b. ...
About 50 bults, say

Handle beam, say ..,
Making charges, chain, ete., sy

Total ... 50 0 0

g mgeor
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