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“[0re May 1895, No. 818 M., Locaw Al\-T‘DVMI.JNI’CIPA_L.

GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

i{mD ~the following papers : —

From Licutenant-Colonel G. M. J. MOORE, c..E., President, Municipal Commis-
sion, to the Chief Secretary to Government. dated Madras, 3rd D )
1894, G. No. 495. i ’ as, 3rd December

- With reference to G.0., dated 26th October 1894, No. 2189 L., Local and

Municipal, I have the honour to forward the accompanying letter £ = it

Officer tog’ether with the paper referred to therein. S Ui AN
9. It is unnecessary for me to offer any. remarks op what is purely a ,professionai

matter, except to say that the storage capacity of the wells will be increased, so that
there may be no overflow of sewage at night. » 3

pE—

' ENQLOSURES.

From Dr. J. NIELD COOK, Health’ Officer, to the President, Madras Municipal

Commission, dated Madra$, 27th November 1894.

: Concerning the comments on the Madras sewage farms contained in the annual
seport of the Sanitary Commissioner of Madras for 1393, referred for report in G.O.
dated 26th October 1894, No. 2189 L., Local and Municipal, I have the honour to offor

the following remarks. ;

9, In thefew lines devoted to the subject the Sanitary Commissioner inferentiall
expresses very decided opinions. Ad I am unable to accept his conclusions and a mer'z
expression of my opinion is not likely to weigh with Got ~nment against that of their
own Sanitary adviser, 1 beg to submit a copy of & paper written for the Indian Medical
Congress, in which [ have dealt with the matter at some length (vide pages 6ta.7).

3. T consider that under-drainage is unnecessary, as the grou Rt S
Sermeable and the purified sewage will not cause pOllu{i’on, dkd tlgia: t‘,::i (;isscll);rfgtz'
the effluent from the proposed drains is impracticable in the case of some of the firm‘s'
on account of their levels. Discharge of sewage into the Cooum only oceurs in the
ease of some of the smaller farms principally at night when the picottahs cannot wel?
be worked. The amount is not large, as much less sewage flows at night than during

2

the day. The (Commissioners propose to deal with it by providing cisterns or storage
tanks into which the sewage can flow until pumping is recommenced. The objection
to this is that in a hot climate sewage rapidly decomposes, so that there is likely to
be sbme nuisance from the stored sewage. 1 am unaware of ahy such thing as
disposal by soakage in eonnection with the sewage farms. Any soakage which occurg
is in consequence of faulty drains. 1f it were not for the prbsence of 'sewage farms
in inhabited areas, disposal by discharge into the Cooum and by soakage would be the
rule rather than the exception. With the introduction of a good system of sewerage
capable of carrying all the sewage to the north of the town, the disposal of it could be
arranged for by the extension of the Black Town farm and the difficulties now

experienced would disappear.
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Sewage Farming in Madras and the suitability of the system for India—By J. Nichd Cook.

How to dispose of sewage has always been a problem of paramount importance.
T do not propose to discuss the laws of Manu or Moses or matters of ancient history.
For my present purpose sanitation may be said to have commenced in the latter half of
the century. In 1857, the Royal Sewage Commissioners laid it down as an axiom
that “ the right way to dispose of town sewage 1s to apply it continuously to land.”
However, considerable difficulties were experienced in putting the principle snto
practice. The heavy soils found in most parts of England, the abundant rainfall
throughout the greater part of the year, the low temperature during the winter
months when vegetable life is practically at a sfcandstill, and the difficulty and expense
of acquiring suitable lands of sufficient extent in the natural direction of the drainage,
have prevented the application of the sewage to the land becoming in any sense
general. In 1875, the committee appointed by the Local Government Board to
inquire into the various methods of sewage disposal reported ‘ that land irrigation
is not practicable in all cases.” The object of this paper 1s to show that the adverse
conditions which prevented the general adoption of this method of disposing of town
sewage in England are for the most part absent in India. A trial extending over
a quarter of a century has been made in Madras, where the local conditions are in no
way exceptionally favorable, and has proved that an almost unlimited amount of
sewage can be disposed of in this way in accordance with the best hygienic principles,
and further that the produce of the farms finds a ready market and realizes a hand-
some profit on the outlay. At the same time I hope to give such practical details as
will enable any one to make a more or less extended trial of the system with good
prospects of success. % b :

The idea of adopting land irrigation as the means of disposing of sewage in
Madras was conceived by Mr. Standish Lee, the Municipal Engineer, in the year 1869.
No worse site could have been found anywhere about Madras than that of the first
experiment. This was in the neighbourhood of Chulay, and is now known as the
D’Mellow’s Road farm. It was a dismal swamp, periodically submerged by salt
water, which on evaporation deposited a saline mud. The soil was black, plastic and
as retentive as stiff clay. Not evena blade of grass grew there. Operations were
commenced in June 1869. The swamp'was reclaimed by depositing street sweepings
and was planted with guinea grass. Some crops were obtained, but subsequently
difficulties were encountered. ‘With the advent of the hot weather of 1870 evaporation
increased considerably, and salt was drawn to the surface forming a saline efflorescence
if the ground was allowed to resta few days. A large quantity of guinea grass
perished, and some harriali, or dhoob, that had been' planted, was not strongg A
coarse swamp grass sprang up, which is known as cow grass (Chloris barbata). and
is liked by cattle though unsuitable for horses. Moreover, the surface sank irr 1’ 1
throwing out the grading of the beds and necessitating a la;'ge amount of m vy

: : . ? anual labour.
Later on an inspection was made by an agricultural expert, who traced the mai
of the want of success to the sub-soil water, which was found in some NS The b

. parts of the farm

at from four inches to two feet from the surface. The worst par

: : , . o - ¢ parts of the farm were
under-drained at intervals of six feet'with pipe
T v Cy h pipes running four feet from the surface
which was raised by the deposit of rubbish, and after this no f i /
, . i i , ana aftter urther difficulty was
experienced. My own opinion 18 that the drain pi : ;
: pipes in this case were of little or no
use, as they were placed below the level of the sub-soil water and had
The whole neighbourhood is low and swampy and at the present ti oyl outlefi.
at from eighteen inches to two feet from the surface. rhes G et A

The next experiment was made in 1870 at Krishnam

Half the Jand taken up consisted of pure sea-sand, the L e
been reclaimed with rubbish and covered with a thin stratum of sand Heré 1o
difficulty was encountered, the soil being porous and permitting the great desideratum
of sewage .farmmg—free downward percolation. Heavy crops vgrere soon raised
amounting in 1871-72 to about 69 tons of grass per acre. Since then a number of
farms have been started, the principal one being known as the Black Town farm.
This is admirably situated on the beach 21 miles north of the town. It is so close
to the shore that last year a considerable portion of it was carried aw.'ay by a heavy

1)
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sea. -Fhe farms now in use and the areas they drain are shown in dark and light colors
on the accompany ing map. It will be noticed that some of them are in inhabited
areas and are of comparatively small size. -This is due to the want of any general
system of drainage in the town. In my opinion the fundamental principle for any
gystem of sewerage for Madras should be to carry all the sewage to the north and
dispose of it on one large farm, which could be made by the extension of the present

Black Town farm. This would be more economical and in other ways preferable to
Jinwing a number of small farms scattered over the town.

Successful sewage-farming is to & considerable extent dependent on physical
conditions. The geology and surface of Madras are thus described in a recent report
by Mr. Edward Cousins, C.E.:—“The surface and sub-soil consists, as a rule, of
deposits of white and grey sand in which occur at irregular intervals thin beds of clay.
Water is found below the surface at varying depths but generally in the low-lying
parts of the districts it corresponds with the mean level of the sea. ~At no part of this
sandy plain are there any considerable elevations of the surface, the maximum
heights are from 20 to 94 feet above mean sea level, while many portions of the
town are only two feet to cix feet above that level. The average elevation of the
surface may be taken at about nine or ten feet.”  The higher parts of the town, being
principally occupied by private houses with large compounds, have no drainage
system, provision only being made for storm water. The parts providing sewage to
be disposed of are all if anything below the average height given, which necessitates
the lifting of the sewage by pumps, either from central pumping stations or from
wells on the farms, which is a costly undertaking. At first only the water-lift of the

‘country was used. This is known as the ¢picottah ’ and consists of a lever balanced

on a strong upright and worked up and down by men stepping from one side of the
fulerum to the other. DBut for any kind of manual pumping to be successful constant
gupervision 18 required, and now for the principal farms this primitive system has
been superseded by the steam-pump; Which is in every way more satisfactory.
Gwynne centrifugal pumps have been found to answer best. The Réyapuram
pumping station, from which the sewage of Black Town 1s pumped to the Black Town
farm, is fitted with three of them, each fifteen inches 1n diameter. The sewage 18
lifted from a well, into which three sewers empty their contents, and discharged into
a cast-iron main 24 inches in diameter and.about a mile and a third in length, being
carried the remainder of the distance of 23 miles in an open masonry channel. No
further lifting is required after the sewage reaches the farm. Pumping at this
station is carried on on an averagoe 9221 hours daily, the amount of sewage pumped
being about three million gallons. Night-soil is removed on the pail system and is not
supposed to enter the drains, though the urine and washings of the latrines do so.
The annual rainfall varies considerably, the average being about fifty inches, which is
above the general average for India. A very large proportion of it falls between the
middle of October and the middle of December..

As 1 consider the Black Town farm to be a fair model for an Indian sewage
farm, T shall describe it somewhat in defail. The general arrangement “is shown in
the accompanying plan. The sewage passes from the outfall channel through culverts
with sluices into the main carriers. These are banks of earth with a channel scooped
out on the top. They run in parallel lines about 432 feet apart, giving off at right
angles the secondary or distributing carriers, which are similar but somewhat smaller.
The interval between the distributing carriersis 114 feet, and it is divided into two by
a small bund, which runs through the beds half-way between them. This may be
called the central bund. The beds slope down to it from the distributing carriers.
Ifeis absent in some of the farms, but I think it is a good thing to have it, as the
grass may rot at the lowest part of the slope .throug_h the water standing there longest.
1t percolates through the bund, and so this 18 avmdgd. : There are .further bunds at
intervals of six to eight feet running from near the distributing carriers down to the
central bund. These are small and not more than four to six inches in height.
They eonduce to the equal distribution of the sewage over the grass. T}xe junction
of a distributing carrier with a main is made with a stoneware drain pipe of about
cix inches diameter. Grass grows freely over the bunds and over the carriers to
the very edge of the channels, which become coated with a black sludge, which
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hinders the sewagé from sinking in though it ' i

grass .growing freely over tl_lem. Largg draial'luot?iésseﬁao:g tll)gsxrc(l)fil&!gz P k%ep e

v:illrrlel s,.but they soon get displaced and serve no good purpose. The Somg. of the
e carriers shquld be sufficient to ensure a fairly rapid flow With;)llt Al g 5 o

Where the amm’mt of sewage to be disposed of is small, the beds ggumll(liglz: ik

;ompwhat ;maller "tllran the measurements I have given, i;1 order to c;)tuevenedx'n:d'('a

; ’utmn.A he sl(‘)pe from the distributing carrier to the central bund isgabout 1 ixlls?;r(;-

; Th; sysftem of fr;'igation. which has been found
| . to answer best 1 )
beds heavily every.three or four days, though it can be done o?'telf:: v:'?tlfgug z;(;ltill!le

effect. The method employed is to open the sluice in the outfall channel and let the

sewage run info a main carrier. The drain pipes leading to the distri
are left open ; those which are not to be used are closed \gvith eartlisarrigugtl?al.‘:sto l}i gfﬁg

the first part of a main carrier is required it can be bunded across at the required

distance with earth. The samg ¢an be done with a distri e
bghil}d the barrier, and the sewage pours out and runr;b(‘ll(f?vli’l Y}:l;c};;:czhﬁgt:,re%hei
distributor and the ends of the bunds that divide up the beds, and turns off bein 2.
these bunds to run down the beds to the, central bund. The men in char ee t?’ oy
farms say that they put on about-four inches at a time, but the amount mustgb of the
larger as a good deal of sewage sinks in before it begins to lie on the surfaeee n'}‘l;fh
method of intermittent irrigation economises the labour on a large farm, as onl : thi i
or a quarter of it has to be attended to every day. Tt also gives ple’nt of {_a 1rd‘
air to be drawn into the interstices of the soil and provide the oxy gyen v;};r!ehf(?‘l.
necessary both ff)r nitrification.and the formation of tissue. Most cultivators ir"f o
equally all the time a crop is growing, but one of great experience told me thaliltg:l:q‘
younger the grass the more sewage it would take. The grass should not be irrigat 2
for two or thr:ee days befor.e it is cut. This allows it to harden, and though itgd : ;
not weigh quite so much its quality is better and it does not wither so uick(ies~
After the grass is cut, which is done in Madras with a sickle with a saw eg e t}{é‘
tecth being set the contrary way to an English saw, the ground should lie fall%‘;' for’
?he best part.of a week. The care%ful farmer will then take the opportunity of forking
it and loosening the roots, though in some farms this is not done more than onc F
year. It favours the development of young, roots to replace the old ones, and ¥
preserves a healthy and yigorous growth. The beds should also be weeded. If ths'o“
is done regularl.y it ent.aillguvevy,_ little labour, hut if it is neglected there ma . be so ¥
difficulty experienced, The grass is generally cat rather before it rea.chesymatur';;ne
The contractor reckons to cut a crop every 45 days, which gives eight crops a s
In the Muuicipal parks, where sewage irrigation is carried on, we do not e[t); ui)trgdr'
many. The method of irrigation by blocking the channels with earth andg br%a hi =
them is primitive, but it suits the native cultivator, who is very skilful with itc m?l
it has been found to answer the purpose, so no attempt has been made to.s o i
and introduce iron or wooden stoppers. g g

© Some of the three million gallons of sewage dail ; :
station is drawn off to irrigate the Robinson Palgk, the yre%lgggrgugl et? :g’a%llmm
Town farms. Adding together the area of the park, the farm, and of certai e Black
lands adjoining the farm \yhlc}l are irrigated by the contractor, we get a totall1 pfnfvate
acres approximately. This gives a daily average of 75,000 Mo et of forty.
experience of the Berlin farms is that not more than 2,000 to 3,000 pll acret: T.he
sewage should be allotted per acrej'so that the land may have t’he ngétes::s A d?ll)’
of .rest. At the Bedfo_rd' farm in England about 5,200 gallons per acre ary periods
daily and at the Beddington farm about 6,600 gallons, which is the lar retp umped
I know of outside Madras. Yet the Madras contractor, WG gottin t%vesl amg:%pt
as much sewage per acre as ‘any Eoropean farm would stand, recent eét?’e tld es
have sewage irrigation stopped in the Kobinson Park on the ground tl{altt h i 04
geti.:ing enough. Thisisa rem::xrka:ble testimony to the porosity of the soﬁ Wag no!:
copious evaporation and transpiration that take place under the influenc anf th‘?.
Indian sun. At times when I have visited the farm, especially after hea e re:)' the
the sewage waus mot being gsed, the sgrplus running into the sea at a pointg oﬁg’t;l!.
farm. The sewage w}zich is used to irrigate the farm does not form a deﬁnite);muenfg

e
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but ovjeareful examination T have found tiny rivulets trickling down from near the
bottom of the wall of sand in which the farm ends where it drops down to join the
sea-shore. The amount is so small that it was a long time before I noticed it.

As regards the crops that do best, though it has been found that nearly every.hing
will grow under sewage irrigation, later experience has confirmed the verdict of the
early experimenters in Madras, that harriali grass Cynodon Dactylon, Hind. : Dhoob)
is by far the most satisfactory. It has the advantage of being indigenous, for Eng-
licki and French experience has shown that the peculiar crop, whatever it may be,
that suits the neighbourhood, seems to flourish under sewage. It is, moreover, a
voracious feeder, and is not easily killed by excess of sewage. In the wild state in

laces where there is not much moisture it creeps for the most part below the surface

of the ground. Native ponies may be seen scraping the surface of the ground with

their hoofs and blowing away the dust to get at it, and will graze where there is
not a blade of green grass to be seen. But, when abundantly irrigated it shoots
up to a height of two feot or more and yields most luxuriant crops. Captain Horace
Hayes, F.R.C.V.8., Say8 of itin his book on ¢ Horse Management in India”: “In
good soil when cultivated it loses its creeping character and grows like English
meadow grass, to which I think it is much superior.” A good farm yields about 45
tons of green grass per acre, which dries down to about 15 tons of hay. This com-
pares very favourably with the Berlin farms, which yield 25 tons of grass or 5 tons
of hay. From this it would appear that the grass grown in Madras contains less
water than that grown in Germany. The English sewage farms yield about the
same amount of hay as the German ones. This is' about double the yield from
English meadow land. So where we get one ton of hay from meadow land, we get
two tons from European sewage farms and six tons from Madras sewage farms. This

enormous difference may partly be attributed to the season of growth being continuous
in India, whereas in Europe it is limited to the summer months, and partly to the fact
that a high temperature in a soil or water up to 99° Fahrenheit increases the activity
of nitrification and consequently of vegetable growth. The hzfy from the Madras
farms is mostly sold to the Commissariat at Rs. 45 a ton. This gives an average
money yield of Rs. 675, or about £37 sterling per acre, taking Rs. 18 to the pound,
against £13 per acre, which is reported to be the average price of Italian rye grass
grown on the Bedford sewage farm. When the differences in the cost of land and
Tubour in the two countries are taken into account, it is essily seen how it comes to
pass that sewage farming is so much more profitable in India than in England, for we
have double the produce on probably less than a quarter the outlay. Besides the
supply of hay to the Commissariat there is a fair market for grass and hay among

horse-owners in the city, especially during the hot weather when grass is scarce.

With regard to the quality of our sewage-farm hay as forage, I wrote to Veteri-
nary Major W. Gladstone, A.V.D., the officer in charge of the horses of His Excel-
lency the Governor’s Body Guard and thQ Royal Artillery at Saint Thomas’ Mount,

who replied :—

« Since hay from the sewage farms has been used at the Mount there has not been a single
case of anthrax until this year, when on inquiry I found that one of the Majors was using grass-
cutters’ grass. This was stopped and since then we have not had a case. The same in the
Body Guard. 1 strongly recommend hay from the sewage farms, as diseased cattle are not
allowed to stray over the land, and it is by far the best forage you can get in Madras. Veteri-
nary Colonel I. S. Shaw says that whereverdry hay.ha,s been used anthrax has not been known,
and certainly I have not seen a case. In Belgaum in 1878 we had anthrax, and as soon as the

ass-cutters were discharged it coased and has not recurred since. The same in Bangalore,
extpt when they are compelled to use green grass, as in camps of exercise, &c. So I believe
the drying process and keeping diseased cattle off the land has a great deal to do with

this immumty.’

Other Veterinary Surgeons with W
equally in favour of gewage-tarm hay.

Harriali grass grows better from roots than from seed. The roots should be
planted in rows about six inches apart. It spreads quickly and in about two months a
light crop can be cut. If it is planted in 2 soil recently made by the deposit of rubbish

hom I have discussed the matter have spoken




PP, S

S AA A AN A A

AAAAAA AP
AAAAA A A
AN A AP AT TN
.

6 10t May 1895, No. 818 M., LocaL anp MUNICIPAL.

NN S 3
—~~ s S e O

the irrigation should be somewhat excessive ; daily will not be too often. O

the heat due to fermentation may kill the : : tharwise
" g 1 grass. It is ad g
for six months or more before planting it, otherwise th?a Eiztl)lig (;;hleetblf:(lll; m:; %S;

thrown out through its sinking irregularly. ing, i i

level, there is nothing further to be dgone be)zryonﬁfwt::eggxgltgx%’ f]‘f.r%(ne bed% l(ilee% t}lllel;
sand and of made soil, planted more than 20 years ago, are still ielgd.in : s:l o

though, so far as I know, they have never been ploughed up or ze lantgdgoolf cr%ps(i
sinks in any part, a few cart-loads of rubbish will restore the levexi Ief y t %ll-e

:ﬁ;}){e:&', 1ais they ﬂcjccaS}olI:flly do about the end of the rainy season,. a ht(t}?ee;fé%'gfs
anything.me will quickly put an end to them, failing which ashes are as good a{l’

About 50 acres of land are leased to a contra

two fafl‘ns have been abolished as the sewage su;tpolri:ed T(? ihag;ouv::sszr}f r(flg e:, b}‘:t
Black Town farm after the opening of No. 2 sewer, and a considerable ortit;) (f) the
Blgck Towp farm was carried away last year by the sea. Eleven acI:‘es o
being acquired, to be added to the Black Town farm. The contractor also"'wx:e ot
about 20 acres of priva‘e la.pd, part of which he leases from the owners andu‘mgates
ho]fls u_nder an agreement with the Commissariat. The land in threé ubl'part -
which is worked departmentally brings the total area up to about 100 acxgs -

_Complaints of nuisance have been made agai
against most sewage farms in other places. Th%r:ansits :,zm:gfn:rtnliicbaﬁag:::ll ffarms }a:s
sewage wells and main carriers at times, but apart from this the air over thl;;nilf1 -
themselves seems perfectly fresh and wholesome. No one with his eyes ban dam(’i
could perceive by the sense of smell that he was walking over a sewage ¥arm %gi:h
regard to the sanitary aspect of the question there have always been dilset sl
opinion. The Sanitary Commissioner for Madras appears to have a bad opinion of the
Madras farms. For in his annual report for 1893, page 115, he writes: ¢ Madras
town pursues the system profitably but on bad sanitury principles; the sites bein
often within inhabited areas, no arrangement being made for un’derdraining ang
discharge of t.he effluent and in certain eases disposal by soakage in the neighbourhood
or discharge into the Cooum being allowed during intermitting working of the pump-
ing machinery.” For my own part I think the Black Town and Kristnampet farnIl)s
would compare favorably with farms in any part of the world. I cannot understand
on what ground a charge of bad sanitary principle can be preferred against them
With regard to some of the farms being within inhabited areas, 1 have not found that
the' health of !:he people living near them is worse than elsewhe’re. Taking cholera a
a dlsea.se specially prone to appear under insaunitary conditions spot maps showin ths
mqrtahty do not indicate that the disease has shown a spe’cml preference fo§ the
nelghl.)ourhoogl of the farms. There is nothing to show that diarrheea, dysent e
typhoid, or diphtheria sgeemlly affect these localities. Dr. Alfred Car7 eni’erl e?’
has had a practical experience of 30 years or more and made a special Etu . thho
question in connection with the English farms, lays it down as a oo Skition “%'hot the
judicious application of sewage in close proximity to dwelling-houses d at the
depreciate the health of the inhabitants.” ¢ In no single insta.ng ” he sai Vot bk
PGQaSiO}I: “out of nearly 100 cases in which sewage has beencztiliz(iadsall)d 0;)1 Ong
irrigation has any fact been proved to establish the allegations of ‘insani&r S
which are sometimes brought against them.” There is a Female Orphan Afln'el:ss
Wl.th 200 inmates on the border of the Croydon farm and the health of tge childsy L
said to be _unaffected. Many Lunatic Asylums utilize their sewage on th e
grounds with exqellent resalts. The General Hospital, Madras, has diy e;rdo‘?:cn
sewage fr_ou3 the river Cooum .and employs it to irrigate a el ’land oot ei ed its
of the buildings. The result is a vast improvement to the appearance of teh o sl?me
and T have not heard that any complaints have been received from the M gipa:;ce,
Surgical staff that the health of their patients has been injuriously affected ¢ : (;h' o;
they give Surgeon-Colonel Price considerable credit for the innovation Tt -'llull,
seen from the map that most of the farms within inhabited areas are small. ]Jl‘ : t i
them are irrigated only by means of picottahs, which limits the supply and 1 bols' "
that in India unless the supply is very abundant very little, if any, w e reache 1(:;19
sub-soil water. These farms will doubtless be abolished and the Black Towne;an:

|
{
{
|
|
:
E
i

TR e e e e

10TH May 1895, No. 818 M., Locar axp MUNICIPAL. ‘4

=3 A A
SRS AARRE T

extended when a comprehensive system of sewerage is introduced. For the present
I believe they serve a useful purpose in utilizing sewage that would otherwise be
discharged into the river or canals or soak into and pollute the ground. With regard
to under-drainage, its objects are to prevent the soil from becoming water-logged,
which ruins the crops and prevents the proper exercise of its purifying action on
sewage, and to enable a larger quantity of liquid to be disposed of. It has never been
successfully employed in Indian agriceltural operations. In a trial made at the
Saidapet experimental farm it was found that 1its efﬁciency was destroyed through the
pipes getting blocked by white ants, &c. It is quite unnecessary in a highly
rmeable soil that permits free percolation. In the Berlin farms it was not adopted
at first, but was subsequently resorted to when the svil got water-logged, 2-inch
pipes being laid 16 to 33 feet apart at an average depth of three to four feet. In most
of the Madras farms there is no water to be fqund under five or six feet and I have
dug down to a depth of ten feet close to.where }rrigation was being carried on without
getting any accumulation. There is no impervious stratum under them for a consider-
able distance down, D’Mellow’s road being an exception, as it has an impervious
stratum and is only slightly raised above the surrounding swamp. In England and
Germany it is found that less than half the sewage used for irrigation flows away as
an effluent. In India the proportion must be very muck less, as evaporation and
transpiration are enormously increased under the influence of the tropical heat.*

This enables us to use large volumes of sewage for irrigation without under-
draining and without appreciably raising the level of the sub-soil water. I know of
an instance in which a small sewage farm was started which was irrigated daily. A
well within a few yards of the farm, which was used for irrigating a plot of grass,
had to be deepened to get water enough for the purpose, which would not have been
necessary if the sub-soil water level had been raised by the percclation of sewage
through the ground exceeding the amount given off by evaporation and transpiration.
In India, if the sewage to be disposed of is too much for the land, it is better, where
it is possible, to extend the farms, rather than to increase the effluent by under-
drainage. The drains leading to the Napier Park and People’s Park have over-flows
into the Cooum, by which sewage enters the river at night, when the pumps are at
rest, or during heavy rains. So have the dral.ns leading to two small picottah farms,
Pudupet and Dam’s road. It is proposed to introduce storage tanks to intercept the
sewage that now escapes into the river, which is inconsiderable in amount. T do not
know what is referred to by disposal by soakage. In some parts of the town there is
soakage, but this is due to the want of proper drains and not to sewage-farming on
bad sanitary principles. Sewage-farming can only be held responsible for the disposal
of sewage when it reaches its destination and not for defects in the sewerage and
drainage of a town. _

The price paid for land for sewage-farming in Madras has not been high, and
from what I have seen of other Indian towns, 1 believe that cheap land suitable for
the purpose would generally be procurable. In the Madras farms there are practically
only two types of soil—sand and made soil. They are both porous in a high degree
and to about an equal extent. To test their porosity and their purifying action on
sewage I recently performed some simple experiments. I had four filters or guages

* Some idea of this can be got from the following extract from a paper by Messrs. Dawes, Gilbert and Warrington
in the Journal of the Royal Agricultural Society of England, 1881 :—

« Ag the transpiration of water in a plant is determined by light, the amount of tmnsgimtion must have some
connection with the rate of aseimilation and growth, When the supply of water and of soluble plant food is tolerably
constant, the relation between transpiration and growth will be iau-l)‘v regular. From experiments made at Rothamstead
many years ago with plants grown in pots it was concluded that from 250 1o 300 1b. of water were evaporated for 1 1b. of

dry matter added to a plant. 1t may be, however, that in a sf)il poor in soluble plant food a larger amount would pass
through the crop to yield the same amount of assimilation than 1n ;;011 W:l,l, manured. The relation between transpiration
cumstances.

and assinilation will indeed probably differ under different e

The goil in the Black Town farm containing practically no soluble plant food, the amount of water transpired might
be expected to be Jarge. Taking into account the intense brightness of the sun light it would probably be within the mark
to estimate it at double the amount given above. An acre yields 15 tons of dry matter. 'Lhis would give 15 X 600 tons
of water transpired. 0,100

9,000 tons = 20,160,000 Ib., or 2,016,000 gallons per annum = 3657";1 A

‘he unt lost by evaporation in India which averages 0-22 of an inch shoul besf ed to this. This is 493280 gallons

;]nh ;ci?:ndtiso;rogably Ix’nore than actually evaporates, as water é: nsgt ﬂlwﬁyﬁ Sta“d“ifeo‘;ru;?o:)eﬁ On this reckonin
transpiration and evaporation together would daily amountdfob s ff &a' ons t%(er st:l S watef rf; two-thirds of {ho
sewage water allowed for irrigation. 21,197 gallons would be le join ¢ o amount lest by
transpiration is probably more than the estimate taken.

gallons a day = 5,523 gallons a day.
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made, each consisting of three 9-inch drain pipes joined t 1

to form impervious cylinders rather more thalx)l II;ix ‘}eet in loegn::l}ir a%?le:zm\\?:%fd ls:c:i;
perpendicularly on wooden stands with perforated iron plates intervenin and palva-
nized iron buckets placed underneath. Two of these 1 filled with ea%th fm%n the
Robinson Park and the other two with sand from the Black Town farm. first puttin
a few pebbles and pieces of broken pot at the bottom. On the top I ¥ raIs)s iy n{-’;‘
the farms, partly as I believed it would act as a strainer partly in gr dexg o hiars
any action the roots might have upon the sewage as it pa,sse(’l over them. and zenarill
to reproduce as nearly. as possible the natural conditions of a farm. ’The s%il (;f the
Robinson Park was originally street sweepings; it is now a rich and friable loam of a
dark b}'own colour. The soil of the Black Town farm was originally sea-sand, and as
far as its physical characters are concerned it has practically undergone no alieration
though subjected to sewage irrigation for over a decade. 1 put sewage in at the to
and caught the effluent water in the buckets at the bottom. The time taken b thI;
sewage to pass through varied somewhat, its first appearance being in two to {hree
hours when the soil was comparatively dry and half to one hour when it was fairl
mo_ist at the time of starting the experiment. It passed through the made soil quite a};
quickly as through the s:and, which was contrary to expectation. I began by putting
two gallons of sewage, pint by pint, into each filter. About half of it was absorbe‘a
by the soil almost immediately, the remainder stood on the surface and percolated

- down much more gradually. As soon as it began to come through the first filter I

added a gallon more to each in order to get enough effluent for analysis. I sent
samples of the sewage used; which was taken from the well in the Réyapuram pump-
ing station, and of the efluents, to Surgeon-Major J. L. VanGeyzel, m.8., F.c.8, &e.
Chemical Examiner to Government, who very kindly analysed them for me. ’ The
following are the results of his analysis:—

ANALYSIS.

Paxts per 100,000.

Suspended solids. Dissolved solids.
Free Albu}ne—
Chlorine.] am- noid Nitrio
Organic. or;lx-xic. Total. |Organic. OrgI:;ic-. Total. monia. mzr;i;;_ acid.

Filtered effluent sandy soil
fromFBlaok Town Sew-
ageFarm ~ .. ..| 0100| 1600 | 1700 |205:000 |555:000 |760- ’ BHE

ngase fmusl s e 760000 269800 | 0120 | 0220 | 8670

umping Station ..'| 12700 | 19700 | 32:400 | 66:000 |299:000 | 365 : B e

Filtered effluent (No. 1 65:000 | 170400 | 6200 | 0560 | 0-210
Filter) made soil from
g.obinsou Park Sewage T

arm .. .. ..| Trace. | 0200 | 0200 {117:000 |304:000 |421- ; 5

Filtered effuent (No. 2 11000 | 138:400 ' 0024 | 0056 | 16-920
Filter) made soil from
Robinson Park Sewage
Farm e ¥y

Trace. 0-400 0°400 |105°000 |280°000 (385-000 | 120-700 0019 0064 | 16°500
1

The character or source of the organic matter cannot well be inferred from the
above analysis in the absence of determinations of the amount of organic carbon and
nitrogen present. Owing to the short space of time unavoidably allowed to the
analyst, these determinations had to be omitted. The filtration performed ¥h the
experiments was necessarily imperfect. The soil in the filters was much less compact
than that in the farms, where it had been rained upon and irrigated for years. If I
had had the means available of isolating sections of the farms without disturbi;x the
soil and had been able t) utilize a larger area in proportion to the sewage usid I
believe that the effluents obtained would have been purer. The sewage put 01;—-
2 gallons to an area of 63:6 square inches—is equivalent to 591,750 gallons an acre
which is seven times as muchas the average daily amount used on the Black Town farm,
or more than twice the amount used at a flooding done every three days. * The sam'plé
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of sew'(igé analysed contained rather less suspended matters and free ammonia, much
less combined ammonia and much more matters in solution and chlorine than are
contained in English sewage of average composition. At the same time, the results
obtained amply demonstrate the purifying powers of the soil and are in the main in
accordance with the results of Knglish experiments. The efluent water was clear,
odourless and practically colourless. The analyses show that it contains less suspended
organic impurities and much less free and albumenoid ammonia than the sub-soil water
in parts of Black Town of which I have analyses. It would so far pass the standards of
purity adopted by the Commissioners appointed to inquire into the best means of
preventing the pollution of rivers. The most noteworthy point, whether from the
point of view of the sanitarian or of the ag}'lcl_lltul'lst, is the retention by the soil of
the suspended organic matter and ammonia in solution and the appearance in the
effluent of nitrates. According to modern thecries based on the experiments of M. M.
Schlesing and Muntz aod Messrs. Lawes, Gilbert and Warrington, this is due to
nitrification brought about by the presence of living organisms, which specially occupy
the first 13 inches of the top soil. The vital activity of these living ferments varies
with the temperature, being very low near freezing point and reaching its maximum
at 99° Fahr. I have not got reliable records of soil temperatures in Madras, but a few
days ago (early in November) I took some temperatures of the soil on the Black
Town farm in the early morning, which were over 80° Fuhr., so that that it is proba-
bly between 80° and 100° Fahr. generally, which is the most favorable temperature
for the process, and so in the highest degree condueive to the purification of sewage.
In a paper read before the Society of Arts 1n 1882, Mr. Warrington pointed out that
« g filtering medium of pure sand and iimestone, treated intermittently with sewage,
will after a time display considerable purifying powers, the surfaces becoming covered
with oxydising organisms derived from the sewage, No such medium will, however,
equal in effect a porous soil rich in organic life.” This explains what might seem
strange in the results of the analysis, that the effluent from the made soil contains
much less unoxydised nitrogen than that frcm the sand. The experiments of the
Rivers Pollution Commissioners with soils from different farms appear to show that
the cleansing power of a soil is more closely connected with physical conditions as
regards porosity and fineness of division than with its chemical composition ; and of
two soils not differing very widely in chemical composition, namely Hambrook and
Dursley, one (the latter) was found to have twice the purifying power of the other.
Judging from my experiments it would appear that made soil, which is the finer and
richer of the two, had a greater purifying power than sand, and, as the porosity is
about equal, though both are admirably suited for sewage-farming, where both were
available made soil should be taken by preferfzuce, or sand might be covered with
sweepings to a height of one or two feet to give it a more active nitrifying surface
stratum. Presumably the nitrates in the effluent were in the soil when it was taken
frcm the farm and were the result of former nitrification and not produced from the
organic matter and ammonia in the sewage used in the experiments. The large
amount of chlorides is probably due partly to the urine contained in the sewage and
partly to the proximity of the sea. The amount in the effluent from the Black Town
farm soil, which was taken from a spot about 200 yards from the sea-shore, was more
than double that of the Robinson Park, which is more than half-a-mile from the sea.
These experiments, imperfect as they were, and the analysis made by Dr. VanGeyzel,
convince me that what little effluent percolates through our farms may safely be
allowed to join the sub-soil water without any fear of polluting it or in any way
endapgering the public health. I have already shown good reason for believing that
there 18 not very much of it, that the water-level is not appreciably raised, and that the
crops are healthy and vigorous. Hence, s0 far as I can see, no reason exists for under-
drainage, which would, moreover, entail great difficulties and expense ; for the ground
is in many of the farms so level that the effluent won_lld not run off, so that it would
have to be pumped, and there would be nowhere for it to go to unless it were thrown
on to the beds again and so be sent round and round in a vicious circle.

Under the arrangement with the sewage-farm contractor the Municipal Commis-
sioners undertake to pay the rent, establishment and labour. = The contractor must keep
in repair the sewers, drains, cisterms, channel-pipes and other things connected with
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’ is. if it is permeable, it can be utilized for i
: ; ; 9y No matter how barren the land 1s, 1 P ) fA
ltill(:ddeh:grycof sewage in or on the farms. He must dispose of as much sewa th th fongié%ign of sewage farms. : : - Bl
as the Commissioners deliver. He must cultivate and manage the £. 2 on e 3) Sewage farms in India can be laid out at small cost, a maistry with a gang ‘
most approved manner and keep them in a clean condition, free frogm s ddrms b T 1'(s being able to do the grading of the bods and mmake the hundsAad SEEE \ |
must allow free access to the farms to the officers and serve’l.nts of the ;;ee ls, &. Qe of 60 194) nging to growth being continuous more crops can be raised in India than B8
;zi?lr 0tfhat tslliiy énay .sfee mtwha§ state the farms are kept and whether :g;r"?:gti};, ?111 in Europe and sewage can be more satisfactorily disposed of in very large quantities ‘i |
>ed of repair, &c. ; 1f s0, 10 give notice to the lessee d g i N
within fifteen days. The contractor has the right’ v;? Oc!;l;lsix;gcute the repairs through05ut ghsizea;; the temperature of the soil being particularly favorable to nitri- ]' )
gisterns, &c., if he first obtains consent for the proposed work. Th;n (g;' nnevy i t'\:( xid po“%;h in the presence of sufficient water the crops are very heavy. :
35:‘:;9 m’i‘thto stotg;hte dghvsry oé :ewage at any one time for a longer per(i)o a tlf::;omﬁqu fication (%) ngi ng to the scarcity of good forage during a great part of the year there
aays. The contractor 1s allowed to cultivate or irrigate wit : s and hay. ]
municipal land with the consent of the President,gand v;la;lssf: at%: oéher 1@‘! than - usuall’}; a()gO?d n);)r}:}fg g(:clgur;im of disgased cattle from the farms the grass is not
Rs. 2560 per cawnie (1 cawnie = 1:322 acres) per 1o ommissioners  Hihadon: e gty  The hay compares favorably as a food stuff
The: contractor has to. cultivate and ifgate ;)ny a:l}ilumhfo; lands so cultivated. liable to infection with disease germs P
P s other i : . : skl .
handed over to the Municipality, and pays the Commissio?lersa(i{lsulgl;%(})’ et with foraégesfror: 21:,1;:: nfﬁ:},rcg:n be carried on in the proximity of houses without !
per annum for lands so cultivated. The contractor makes a deposit of 2 G'Per cawnie 4 1);11 ezefl o iof th% residents, though it is better to locate the farms ata
of India promissory note for Rs. 4,750 as security. Deductions may be ngmxfnent affecting ¢ 9 a town as there may be some nuisance from the sewage wells and main |
this in the event of a breach of contract. 4 i i e to the decomposition of the sewage before it reaches the farms. . - i
. The contract system which was introduced in 1888 has bee Poiphs carners(g;vlgfjv ing to porosity of the ground and the enormous volumes of water given
proﬁt:;l‘)llft thal:1 working tzlzlle farms ﬁdepartmentally. Phie’ sinisid Ob?ec(t?olll: tgoit};)?sx:gn: off by evaporation and transpiration, under-draining is not generally necessary though
a contractor has an eye only to profit and will not use all ¥ : i ticular cases. i : ;
i fear of injuring his crops. No trouble has been egpet,?fniigaﬁ,&n :1},]-9 oS s 1()fOI)n Sp:vl;'a:;: after passing through the ground is sufficiently purified to be
Madras, partly through the voracity of harriali and partly through the w 1111: cause in : dmitted into a river, or to join the sub-soil water without causing pollution
digality of the Ipdmn cultivator in the matter of irri BAOR A S tf'a t;tolll'oghn Prcg A a (11) The native cultivator is quite capable of laying out farms and carrying on
weeds apd ob]ectxoqable klpds of grass to gain ground, especially a kind of sv(;;v; e cultivation without close European supervision. H?, is an a(}ept at irvigation
D’Ms lrltt’l ;:roggf mterla(gx;;g r(;ots (Panicum fluitans) which gained a hold in th‘; ] ;G::)V(;gsses having inherited his aptitude and familiarized himself with the methods
ellow’s Road farm, and to a less extent cow grass ((Chioris barbata 1 om the time of his birth. ' :
The farms are put up to public auction triennially. At th : le in 1 L g ﬁl'O21§1 The system is suitable to parts of India where the ground is permeable
Rs. 7,250 % 3 8, Jicet. S in 1855 (12) : . It can be carried on profitably even where the
8, {,20U per annum, or Rs. 21,750 for the whole period, was the highest bid. On i and the rainfall is not excessivo. ca 1 should yield a much higher
this, if the cost of pumping on the farms be included, there was a loss on the three . flatness of the land necessitates the use of pumps, and sho di M 4 with 8
years as shown below :— profit where the natural slope of the land permits them to be dispensed with.
Income. Expenditure. \ 1S
RS. A P, 1 ¢
Rent of farms .. .o .. 21,750 0 0 |Establishment oo K 1?)52.0 Al' 1;)' é it
Overtime .o . b '153 10 8 Referred to the:Sanitary Board for remarks.
IFftlters oot Kok SRR ) G (By order.)
abour (including pumping).. 85414 5 )
Loss .. e it .. 19,239 11 6 | Rent of sewage farms .. 2780 8 lg Forr 7. GEORCE (Signed) W. FRANCIS,
. b . .
20989 11 6 .‘_10_98_9_11_6 : : oy Josusey 1894, Acting Assistant Secretary.
: S To the Sanitary Board. i
This shows a loss of Rs. 19,239-11-6, or rather more than Rs. 6.000 a i | To the
. b Colonel W. G. KING, m.B, o©.M., D.P.H., Acting

-Lieutenant- D.P.
Fromsas;ll;;‘f:; rt}ommisasioner for Madras, Secretary (General Sanitation Depart-

i ief Secretary to Government, dated Cam
t). Sanitary Board, to the Chief y ’ 3
%lf:xg;ﬁ, 10th March 1895, No. 472-8.

: ‘0.. dated 12th January 1895, No. 25, Local and Municipal
With reference to G ,d-aherewith ot kb L3 T e e l,

1891 the better price of Rs. 15,600 per annum, or Rs, 46.8

was obtained. On this an actual profit of Rs. i8,307 was ;‘eggsfa?ir ?ﬁz gl{re:ng?m’
having been somewhat reduced. In 1894 the farms were let for’Rs 19p0001 -
annum or Rp. 67,000 for thg three years. The following is an estimat ¢ £ tl; v per
and expenditure for the period : — = e NN Wigome

|

Income. L Ezxpenditure. 1 have the honour ’5& f.iorwar
Rent of farms , . & 2 .. 57,000 i . sewage farming e IR
Private land .. % ¥4 .. 14,850 Serh Rty &0' s #v. s 80400 f %
Added land (2} years) i .« 5,312 | Profit .. s 46.532 ks by the Acting Sanitary Commissioner for Madras as to Madras Sewage
' Total .. 77,169 b g o Farming.
LY Total .. 77,162 “th i k’s Medical C h
s : th in Dr. Cook’s Medical Congress paper have been
Most of the matters dealt wi o iiine attantion o anoh Phaindl aonbitasns

. £ 0 A .
lnﬂ% :ﬁgﬁli‘i};ﬁ;; nr‘riloIditi}if;teio(;f.e v{)r. Cook states, owing to- the exclusion from the
as

farm of diseased cattle gr ; able [itali ine | infection with disease
rms.” Decause ; 11)1;.06 is styled a sewage farm and even cattle be excluded, it does
germs. y

- The estimated profit for the period is thus seen to amount to Rs. 46.539
The conclusions I draw from the evidence adduced are as follows _’ A

: 1 i i
udian go zm]z?.rren land can be acquired at a moderate cost in the vicinity of most
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the Medi . Creasy) of the Orphan
Asylum, mentioned by Dr. Cook ag be?nMedxcal T b o o r:gorts
on the suhject— « &

typhoid f in the neighbourhood of the farm, repo .
s Health, yPhoid fever hag been iy Cvery cottage on the estate.” The Medica
):

45 e o . roydon, also S0me time back ersisted, in spite of Dr. Carpenter’s
Opinion, in regarding the Presence of tp, farm as iIr)xﬂuencixig the,P propagation ;?ﬁcarlet
fever in the Yicinity, 83, We haye 116 classical instance of the Cumberland and
Westmoreland Lunatie Asylum, Wherg ysentery was traced to mismanagement of
the sewage farm. Pasteur’s recent progae

Paris also cannot i

i 111 ally 4
: 00 microbes originally,
1, may eontain 1,010,000 ieinity of a.
" timetre, or, say, each ha lf-;ias%(:-?:\lsf uréaf}hi};lg sub-soil water l,::, :}}:ee :;;:11 npriceeds:
st.against sewage farming in the vicinity of ‘:ﬁ: ohwces of gpeclg{a di::e?gnofied; especially if thlsis?dliiilt?fﬁnc Ve remore
innocuousness of the %1;?111}:: t?s(cie.w e S¥idence fp x;:) duceci b“f’ l-lt)tli' C(:g;li:tyas é?lc}‘;h : sewagef farm :f na;ldl :-,hé‘:-e be no un@er*d‘;‘aol(;l;%zs t(())f a;‘s;ter.courses an9d5 snnhg:;:é i?liﬁ
ithoyg s 18 unfortunately of 1i Fingain' & ear after year, self-purifying p bered that 95 per cent. '
ﬁgltlttirc::nlgosz;o a‘?ﬁl&agge&x?hm correctly-worked il Stat}llsuelsl; lo;) sgtsltxit:; {he effluent to flhebf;;;t?:;ult prlc;cul‘able, it g\u::egfn ;?{'S'g:a’ and that errors of manage-
difficulty in a toyn having 5 m(’:t‘:]?t of 1mpor::z(1)nte: mqilulzsitl;ogildi?l‘gat;lateﬂ?; lgocah'ties , whilst o &?ﬁtogs found to be all that can be
of sewage farms are Specially affecte}:i w(i)tv}frcertgin discases I can well imagine, the cerfgin con
condition of the sub-soil of Madrag g -
farm; but to dedue

S 8enerally being that of g badly-
© statementg asg ¥ s

managed sewage
! to safety, applicable to India
n so msanitary ;

1 i thme‘
vv hen, ‘thelefore, Dr. COOk pomts tO hls
Ser Htions made i

ment reduce this enormously.

ion, his conclusions
Sy er Bt pouutwnt’hat the factor of
: roving the safety .of st tive of the ‘circumstance 2
lty woud demfind can arly bo s to bo b i bon el o, Moreover_—protably wncon.
nicipality wou eman he filter ha ithtully imitatod : ‘
vy el of ety e o Sty R ol et sl il g
His conclusion that, « owing to Porosity of the ground and the enormous volumes z‘: Madras sewage farms ; his
of water given off by €Vaporation and tra_gspiration 5 under-draining .is.not generally hias dodried A UDNOCOSMATY:
necessary, though it may be in Particular gages,” seems to me to exhibit confusion of
ideas as to the functions Xpected of under-drainage. It stands to reason that the
greater the rate of evaporation t

d. but I cannot help thinking his advice to
)
he Quickey will porosity diminish simply from rapidity

b organisms is universally acknowledge
o i gy soil surface ; porosity being diminished, the ter would
be the urgency for Wldel'—dramage i

Teference to nitrification.
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excess of moisture, air find
%ﬂﬁct ]:;mt can be breught al?o:::l
thatehadd possessed a filter with
i been_ long used he wou
ccordance with actual testing
nitrification just alluded to.

When, howe
for me to sa ver, applying experi
: y that th sy mental result -
constructed filter, su:hS::) ds;)ll (t)f towns does not alvga?s ?rachcea
v o g PO Coo' i T o misconei
age before it has und > crevices that : re are few sub-soils th
deposit may b undergene purificati would guide . that
y sub-soil soak cation. Thus, pla, 11de, or permit to pas
patch of soil receive age be contamin » Places distant fr ! gt
213 0 filth and j aminated with g om the point of
greater liability is ths and 1s taxed to purify j ewage, and every
cessfully run tho ere for sub-soil polluti Y 1t, there is ampl year that a
gauntlet Pollution. ' One nple proof that t
the chances of being carri:(fi tfl(l)i upper 18 inches ofesziﬁztog_emc microbe has sulclf

by under-drainage. 'Dr. Cook’

earth more compact * ag §
ld ha Pact* as in the case :
of Su(:if et b_etter results chemic(;fllsoﬂ' i fa”?s
comparative conditions nor wit)};’ 11:;: ltsif e u;
eory 0

deteriorated in : t £
not ¢ quality. Further, eoing; oy o years the «
e necessarily to be depén(:fizlglgrfligy with a fall of thseezglﬁ ::Xifus :ewatir v
18 caus -801l water—though

British troops usi
: PS using it t Y
soil water fl g1t to a lamentable ¢ e—typhoid fever i
obtained the (;;e:i?é“diggzsm?? of ‘Poﬁfgil(t);l I'II;I:ESZ wells are in :ilil:;e;si:g ZI:, O;luggt
€ 0 ' ed. B
YPhoid from thege waters“:ﬁether PR 18 o
matters li btaloal hnilve Eo i defilement
ers little, and that, ag tj ether the site b analysis, shows that allowin
sub-soil water results, Ind;grie I vﬂ" ces, if the f(ialt‘:ugg . se::f g streetg,
» 4 8hould think overtaxed, pollution of the
sewago farms being placed in a poste; - 08 e S P
impurities of the sub-goi] Position in which e o TU, KRR
? eal(;h Officer’s spot. gx;p()f £ th inhabited area, I theﬁlﬁou".i add in any degree to the
ound that there P of the epidem; y would point to the fact that if the
Black To e Was decided preforenep fi of cholera of 1892 be examined, it will
noticed th';:ntewg/ hin the sub-soil ﬂgnce o s tho;el P;:'ts 1:;
my Report thoreony T s Bl iyt S I have alluded to. I
ooy eport thereon) and regardd prataeinos of (he diseass fof the PAFs ncar the son.
proving an auxil; e increasing incremepty of of the disease for the parts near the sea
i uxiliary cause of PR nts of filth brought by the sub-soil flow thither
ik fo:l-lm t:gs connection, it is Wen"tof-:tlon ;n tl:; Izresxin?e of the cholera microbe.
special case z: 1;[1;' dll\:::ld fCook would fgﬁs;r ofatos:n arﬁlbgfsih? g:g’l:astSewage farms
‘ y 0L a ve ‘ ’ 8 to say, in th
ry large amount of feecal matter plus ik This

* To prov,
was Pn-ed‘: e that the process ; : .
the Massach of purifieation di
sand. The B usetts Board ion did not depend upon the compactness
between the oard concluded that “ the r‘;;:l) 8{878] stones of the §ize of beits, whiok :fe:;le pores though which sewage
W.G.K, stones, for they are ag vath of this organie matter 18 in 10 8ense a mechani mlPNﬂoudy washed free of all
. as they wero a year 8g0; but it is a chemical 48 of !‘“digg back material
/ change, aided by bacteria ”’,—
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has been effected so as

3 : bis instance, the dumping
lt);(’ﬁﬁffd‘ﬁﬁ“ ulllsthof:ﬁ;‘:gh e ibly, the Health Officer trusted to the powers
s 107 d cen the coolies and this filth, to protect them

blic bodies made, as they should, their farms of
olled their use within the water-shed or sub-soil
point to the danger of their being m:forq]ed
g on well-water to so risk its contamination.
d that few of our towns are yet provided
that in the absence of 2 correct sewerage

from disease germs. But, grat
clean material, if mecessity COTP
flow of inhabited areas, I qeed hardly
that it is safe for a population dependin

t be remembere

In this connection, it mus To argue
with publie water-supply systems: s Withlpn inhabited areas on sites as completely out

system, disposal of sewage i throngh the town as feasible is justifiable, 18 the

of the direction of the sub-soil flow ! 1
- ¢ from faulty data at disposal in the town of

utmost that can be s3iC; }Lutozo Iﬁ?ﬁhﬂt to retain sewage farms in the midst of
is subversive of

M the peo I
inzgfw?;ioat;rshis neeil’;hell3 to risk health nor the purity of well water,
the ordinary principles of hygiene. . :
dered me more capable of understanding the ¢ strong opi-

1ly ” stated, had the Health Officer taken the

It would have rezlo orel & inferentia
sed sy . inhabited areas and those withont. To the

nions?”” I am supp? )
rms within ] I
of sewage farm? er-drainage are obviously applicable. As to

trouble to speak b bgence’ of un d
former, my rsz(ﬁzizsagg at the time of writing, I had no such intention ; I simply
proposing under ith reference to sanitary results on their

4 e hese farms W
descnbe(;l. the a:c;ndlt::;; tgéf fm_e thore being 10 ander-drains. When my Annual Report
surroundings [ ha%g;ver reason to hope that Government would adopt the recom-
was written, y e Committee of 1890 (of which I was a

: : ¢ v and Draing f
mem%eh;ma;ﬁﬂz:ouvlvater Supp'y % within inhabited areas—a recommendation
member),

d abolish all farms Y s r ]

1 m to coincid® with althougl} 1.t seems to me a surpri-

e l\1e1_d' i ki 18 i w of his declarati,on of their innocuousness. But, in
i ion of Government as to carrying out Mr. Cousins’ sewerage

S s :nformed, the question of the advisability of
llowed to exist on the farms in

il condifions Where I think this action desirable,

correcting the ev t |
inhabitedgareas ought certainly to be considered-
I will state further on.

Dr. Cook attempts fo pe-little the effects of under-drainage in a manner that

influence upon his readers. After stating that under-drainin
ﬁ';ﬁhf,ez; :;;?o;:d in a poﬂ;imf of the DeN!ellow’s farm, he gives it as his Opinioﬁ
that “ the drain pipes in this case were of little or no use, as they were placed below
the level of the aub-soil water and had no outlet.”

Now, it seems to me most unlikely that an engineer would have laid down sub-soil
drains without an outlet, whilst, even if this were so, the drains would not have been
without a certain amount of influence in facilitating air change and water subsidence.
At any rate, here is Mr. Lee’s statement of the results, which I extract from a very
interesting report written on sewage farming in Madras by that officer in 1872 —

& This gave the key to our action, That part of the farm where we could get
absolutely nothing to grow was, on Mr. Robertson’s recommendation,
jmmediately broken up to a depth of 18 inches and drained every six
feet with pipes four feet under the ground level. With marvellous
rapidity we obtained an excellent crop of grass. This advance has been

- maintained, and these beds are now one of the most productive portions
of the farm. The supply of pipes running short, many of the beds were
drained less thoroughly by a layer of loose brickbats about six inches in
depth placed at the bottom of the drain-cutting and then covered in. In
others a thin earthen tile was placed at the botfom and the loose brickbats
placed upon that. The closeness of the drains made up for their imperfec-
tion and that portion of the farm is now almost too well drained, since the
gewage runs through so freely that a large flow is necessary to ensure
that the lower end of the bed shall be irrigated. Such careful and
thorough drainage is costly and requires much time. There has been

L e — SRR CLENE -
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neither means nor opportunity
net-work, though it is hoped th:
be provided with drains fifteen f

for covering the whole farm witl such a.
at in the course of time, the whole may
eet apart and four feet deep.”

Surely, the statements of the officers concerued at that t
fitie : lme who saw the results
namely, Dr. Cornish, Mr. Lock and Mr. Standish Lee ought not to require to be

balanced against the opinion given « inferentially ” of th
subsequently. Indeed, I am inclined to think that erE ey Offloar of 26 youre

them, he will find the missing outlets.
As to the quantities which Dr. Cook says are disposed of on the Madras *
{ ; ras * farms,
I think, unless he produces much better evidence than the statement that a contractor-
demanded more after receiving an amount twelve times greater than is required on.

ordinary farms, the estimate may well be open to doubt. Dr. Cook hi

' 1 : , mself states that
he has at times seen the sewage of the Black Town farm not being used, es,pej:iall‘y.
after heavy rain. It has been my fortune to see it also thus wasted, and I presume-
that at the Black Town farm, as in other farms of Madras, the contracturs take care
not to forget that their interest is the production

" int of grass and that durin eertain;
stages of growth flooding is not desirable. That iahito i
vy A R e at contractors should wish to deprive.

wag dly a fact that can aid the conception of the.
amount reall.?r used. It is, in shm:t, not enough that such and such an aglount passe:
on to a farm ; it is requisite that it be shown that a measured amount of sewage is.
taken up by a measured amount o B

f land daily, from month to month and
3rree:rl,tswhen worked on sewage farm principles: and that a correctly-purified gg;e;:.
ults. ‘

In any case, the utility of teaching that soil should be taxed as to
open to question. Kxperience everywhere shows that even in a sand
for filtering steadily diminishes as time advances, and hence the usu
drainage. The greater the amount of sewage. per acre the less
tion be accomplished, and the greater the risk of sub-soil wate
whether the soil used be of India or Great Britain,
a certain definite proportion to the voids in the soil
and activity of nitrification. In the latter proce
:;e any %dvantage in India that is not reaped elsew

ure. DBut in making any estimate. for general’ application, it mn in mi
that Madras sewage is not likely to be representatli)\rr)e of that inmtos\:nt;ewlileel;l 5 mlﬂf:
methods of removal are in force. Here, sewage passes in open drains % fcorre(;l
velgelty permitting of deposit at every interruption of a leaf or stone, and thu: sl sr(;la
which should reach the farm with the water, is removed by hand iato cart i tgl?é
streets ; and it must be understood that itis the disposal of this sludge on i}:: soil
that chiefly taxes its capacity. But, granting Dr. (‘ook’s data wive g cor dard
for India, it stands to reason that b - vl R

t Y employi der-
could be disposed of, and that nitriﬁcl‘;tig;n%vgﬁl(; rb
air admission. }

~_In short, Dr. Cook ha‘s_, in my opinjon
why the general principles holding good fo
Indin also.

Having thus discussed those parts of Dr. Cook’s AR i et :
accordance with usually-acce:pted data, T would proceed to the pointlils athi‘;iuzr:s ltlc?ttllxlz;
present management of the iMudras sewage farms. In the first place, certain admis-
sions made by Dr. Cook must be given attention to ; speaking of the Black Town
farm, he says, (1)  at times when I had visited this farm, especixlly after heavy
rain, all the sewage was not being used, the surplus running into the sea at a point
beyond the farm.” [It will be noticed Dr. Cook does not bind himself to saying -
that there are not times other than after heavy rain when the sewage is not used on
the farm]. (2) “The drains leading to Napier’s Park and People’s Park have over--
flows into the Cooum, by which sewage enters the river at night, &ec., so have the

disposal is
y soil the capacity
al resort to under-
perfectly can purifica-

the sewage to be purified must bear-
, degree of concentration of sewage

88 only, tlaerefore, is there likely t(;
here, in view of favorable tempera-

drainage even a greater amounts.
e proportionately invigorated by.

deduced no trustworthy evidence to show-
r Europe and America should not apply to.

® 75,000 gallons per acre.—W. G. K. g5 o ,
+ Ugder such eircumstances 200,000 gallons per acre have been passed with fair results.—W. G. K. -
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if the Health Officer searches for-
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's bridge.” It is true he
: ¢ Pudupet and Dam’s i “
drains leading to two plcottah,tfal’;:?}t: that are_ of importance, but I farig; IfeW sani
passes with the utmost brevity ulation of 450,000, to plead as little concern

tarians would care, in dealing Wi(;heaﬂggg By drop calering 8 Choum swells the

i i ledg inds through the very heart
on the subject, with the know ted cesspool that winds gh g
B P e of Sewfte lllllvﬂ;::eelgllllfsz brief allusiogs %i:e <1‘113‘}’Pro;1)‘£1ai't:v‘rlcx‘ll 12?3?‘13:3%
i i as. At any ? : Dr. Coo compa :
ziv;ggzb:itiz(:)oasﬁ in areas that, according ;’ohoms Nos. ,1 and 2 will show how each

7 .
setwage farms in any part ofie yU% 1, sewage that should be Hodtt WREGY gy o1

A i infa. s i >
week, irrespective of Occaslonst(;lferaKistnamﬂPet—ls disposed of. Here is seen the

. avy ; ste d on Sundays

the two farms he specifies TUF . orked on week days by steam an

e ey s s 2wk %, 30k 30 S o e

o7 e i, e bve s b ECELRE (LTL bo's nd v o

of sewa, gt : & een b and

the brifge was found by ’?fﬁ"ggﬁgtiﬁez, the stream was still flowing, in spite (ﬁl v}:ork

the same day, when the 'Poi‘-,)tahs. Therefore, the sewage of 1 riplicane that shou : afve

for part of the ¥ 2 M farm was disposed of on anything but sanitary principles tor
assed to the Kistnamapes ox Until Dr. Cook can announce that all sewage

the best part of twenty-four hours. t allowed on Sundays and other holidays to

t istnamapet farm is no : f the city. few, I think

intended for the Kistna ni ot canal to the detriment of the city, few, !
. he Cooum 22 the

pass into t j :

i s for the remaining
the perfection he contends for. As to
e e IIlllmB]a::’cktoTown—Iz—eits position on the coast prevents th.e non-usage
champion farm—the of any sanitary consequence. This, however, is due to the
. s?iwatg £ fa!;ts position, not to its method of working ; within this limit, I consider the
1 of 1 B
:ggllllf; secured here admirable. |
i » in inhabited areas is also
tatement as to the ¢ minor farms’”’ in 1n
t tDI;hiCsﬁaoeﬁstﬁtgg;;er not acquainted with the facts. He states :—¢ For the
apt to

resent, I believe they serve a useful purpose In u

tilizing sewage that would otherwise
be discharged into the river or canals or soak into and pollute the ground.” Granting
e disc

i d on holidays, into the Cooum from certain
that, o orudg ROVRRE pasi?i:]t: nflrgo}:fxs’il?flcl)rmation conzg’yed in Dr. Cook’s paper, that
of these i Oneilzouould be 'said of them. It would never strike the reader, for
this is the worst'lt a kca o by sewage could océur in the immediate vicinity of sewage
example, that sol t.}ioi segwaoe bronght thither could be disposed of by soil-soakage at
farms; still less, th4 labour—especially in view of the fact that Dr. Cook would
the cost of munwlpaderstand even the significance of the term I have used. Yet, I

haye it ho fails to UBEC tly points to the existence of the condition I have defined.
tlhlipk, 1; ?g:;’nlfs";};g’:;gfégh iegr the Choolay Sepoy lines. The sewage is in the act
This re

: . ine of water facing the observer in the Qrains 18 digtinctly
of being raised, anirttla}?ll l;oint, this line obviously ceases, and there is left to view the

show(;l ;i;;)l.lt;i?:p‘;; because its contents are going to swell the pool of crude sewage
ra b :

hushes . 4 and : .
;\II“’W%’ ,[;IﬁgﬁtoistNi(;S supposed, is being served. Again Photo No. 7, showing .
0. )

ide by side w1 - e
bool;;];z:v ig:g;g;d.y SIndeed, at the collecting well for this area, a pipe is placed
y §

rpose to allow the overflow to go from the sewage

ek _th: en:_}l)?nil;mtﬁt’ (i);:'eé)tlilog stated. Photo No. 8 shows how, close to another
c(?ue(}tl}lllat}:v éame mass of sewage 18 being afforded a further addltwn.‘ Although
‘ 100“; WD ein these photos, on account of the interposition of trees, it must be
not s }(:ered that these pools of semi-stagnant sewage are within 20 and 30 yal:ds
r;m:}:?ekl _inhabited areas. These inerements of sewage—diluted, I grant,” with
7 face vZater—make a stream which finally passes between the fearful collection
SIfn‘ abbish ceen in Photo No. 9 and DeMellow’s sewage farm. During rainfall, the
(x)naI; resches Cochrane’s Canal, and thus distributes the sewage of Pursewakam and
Cossipett throughout inhabited areas vid the Cooum. In Il’lhot(i No. 10t Wllfl be seen
a pool of sewage close to habitations due to leakage from the fs mce%a \; 0 th,e open
duit. which accommodates the sewage when backed up from DeVellow’s 'farm
f)gnsun(,iays when attempts at disposal on the farm are imperfect, and at nights

th a picottah embankment, also exhibits how disposal 5

—

6 below the level of the farm (also shown in Phote. -

F

G
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throtighout the ye
ASo60Rss o ¢ hy; ar when they cease, TLast year 4 ¥ ‘
seen in the phot?) cgﬁg“;tfoznd the sewage eiten’dggn:vgermg;msPﬁctlon, I #sund no
these facts, I fail to under tg the road towards the Peopl caulbi ole of the ground
on the soil, that it is the sfand Dr. Cook’s denial of disP : s1 Park. In thie ace of
manper. If they do not ful;illnml?n of these sewage fargosa of sewage by soakage
sewage farms at all. The ar this function they must forsf bo geal with in a s_afe
60 DIVVent'd Burtafl BIODOEHOT: of ortie, o g~ rinr e of being
btﬁagglng the question. Indeel(; of erude sewage going where e}';Orhan'angemepls 8grve
t larger storage reservoirs B concession of the Pre 'dl should not, js merely
a sufficient indication that mya:: x;:gl:Siw in connection Wﬁhezl}fe ;ng Health ?fﬁcixf'
are well justified, arms, is of 1tse

Dr. Cook sikas .
drainage is maintains, in spite of o
€ unnece ” the condit A
e e i e el st " of s By AR
tﬁugh mtp?rt funde"dl‘ained r:;l(liage; but the converse is alszetﬁﬁzms l11)1lilz[halllblte’d
out is feasible. A ) SUR-no . eMellow’s
gain, 1f is evident that the sewage Plot sh in Ph
own in Photo

No. 6 will i
permit of und s
e under-drainin :
gnd Cochrane’s Canal, it co%ld alﬁuf eb;:aam (l)f tihe e A R
pplied.

If sewage fa
3o Biocies rms are to take rank :
rge no sewage that as sanitary work
I e o o el s e
period, in the ct, proved b ] 00 Sb, Sy g
at any point " e case of each f y a series of analysis, duri

. — for exampl arm. to be suffici ysis, during a con-
L e e o i it e s
; 3 0 a correctly- g should be aband SR o limited to
g’gmglemg. Indeed, asl,tll:zipg?]regs }u}llder-drained se;)VI;Zi’ E-lltl;grth:;_evgage sﬁzulgullf)j

under-draina 2 ave alread ; R et '
my %l(l)nuyl Report I %zpza a;gullglprovement in gaiiztse?ﬁalt l::dtﬁo intention of recom-
farka ear inlhito ane completell;'eeaﬁbdti:gecll’ in ho absence of tho oxfog;m'rtlmgf
a A ted areas, i s ec would ¢ . RIEY 8
isniz?(li-:m%d and Preparedl I;saig;tmn to plots for irriga?i(;: s lthat PAereieide
should bgum(.i for the crops. Asage-ﬁlters to receive flow d,lfo'):lc B B o
S o o e By e 2 0 0 lleting rowrvoir

: ; ge- t1 g resiaen 2

present ; or, as clrcumstax:ggs :11;1 Ting a 5reater pa,r;) réfwéﬁztt{: bettter’ Iabous shbil be
manded in individual cases witﬁ?eﬁ%urto h(f)ﬁur's . a;

8 efficiency an

‘economy, both arra
ST e angements should b
Promise, with a se o :
o 8 probably, in the case of Madras
)

aside this s 3
. pecial case h
ciates, I regard it and dealing wj
as essential th 1th the general principl i
ples which Dr. Cook enun-

on a farm within s : at wh
1t also ¢ inhabited ar ere a public body i :
not on]gyl'1 Ovlv}}ghdt%;ts l:).est to peli?t,e:: -:h:equ%:g the abi;igz?ze&ii::t gelzg::: . sev::ge
most object of : inhabitants b ) ge system,
faﬂurgothl)lp]ete manner ream‘:ﬁl)i’:mg effluent, but of{xc:gznﬁ:ﬁ% for under-drainage,
indebted t:)'p Il’lrecmte the full im Or::: practicable. It see£s to - I:gmﬁ."a'?mn in the
by “nder'dr;i:a?eealtﬁ’ Officer fgr his ;e Otfe ?in’gl‘ the best me,m;n :Vaiﬁbllz li l;ia‘::elto n:
is : where puri rotest. The : ‘ ble, an
to :i:is:illltml' as respil'atiolx)lu:;ti l;,f efftuent is aime?ie:,ltm:sg ::.:ﬁ'culatwp in the soil
voids, enabling nitrif uman being, to Which% pecially on limited areas,
Tilication to be effected hasul?ggmn tt}ie access of oxygen
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a thicklydinhabi .1 In short, all that can be said as to their management is
that mﬁ'ﬁ’ng v?::f;ds::thge is pursflt’ed — not sewage Jfarming 10 the sense accepted by

W. G. KING, Surgn.-Lt.-Col.,

(Signed) Aqg. Sanitary C ssioner for Madras
; ary Commassto
82 Febriary 1999 # Secretary (General Sanitation
& Department), Sanitary Board.
.———-/

No. 818 M., Local and Municipal.

Orprr—dated 10th May 1895,
ill be forwarded to the Presi-

The memorandum of the Sanitary Co
dent for consideration- ot
2. It is understood that 2 committee of the Commissioners

i tion of improving the existing BYS :
T anof the To0 3 s which it will make will be the introduction of the

f f th recommendations :
b:‘ct];l-ll?oge d:ains of Mr. Cousin’s” scheme without, for the present, the subsidiary
drains and house connections. If this plan 18 introduced it will probably be possible

small sewage farms which are scattered about the town and to con-

to get rid of the y
centrate all sewage farming on one spot.

me measures to effectually stop the soakage to which Dr.

ine the flow of any sewage

3. Butin the meanti
King alludes should be taken and proposals for preventing
into the Cooum should be considered and estimated for and the result reported to

Government. s
4. His Excellency in Council is not prepared to admit that under-draining of
t the scheme referred to in paragraph 2

sewage farms is unnecessary. Of course 1
supra is carrie 1t that the smaller sewage farms are abandoned, it
will not be necessary pense in under-draining these, though, as it

will be some time before any improvement in the existing drainage system can be

executed, it would be advisable, wherever glnder-drainage is manifestly necessary, to
it out at once as economically as p9551ble,__soakage being in all cases promptly
followed as regards the drainage of Madras

however, 18
wn will remain, and Government is of opinion that
4 discharge the resulting effluent into the sea

mmissioner w

is now sitting to deal
and that the main

to go to any large ex

of Black.To

the large farm north
.drain this an

very early steps to under

should be taken.
(True Extract.)

Chief Secretary..

To the President, Munioipal Commission, Madras.
Sanitary Commissioner.

Exd. A. Railt.
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Reap —the following paper : —

~ a From Lieutenaﬁlt-golorgelsG. M. J. MOORE, c.L.E., President, Mnnicipal Commis-
: . gion, to the Chie ecretary to Government, d: ted Madr:
k’ 1894, G. No. 495. S adras, 3rd December

Jssued : : ; - With reference to G.O., dated 26th October 1894, No. 2189 L., Local and
o s : A B Municipal, I have the honour to forward the accompanying letter from the Health
\ Officer together with the paper referred to therein.
Reed. . Enel. , - ke 9. It is unnecessary for me to offer any remarks on what is purely a professional
' ; - LR matter, except to say that the storage capacity of the wells will be increased, so that
| there may be no overflow of sewage at night. /

et

ENCLOSURES.

From Dr. J. NIELD COOK, Health Officer, to the President, Madras Munieipal
Commission, dated Madras, 27th November 1894.

1G.0,, 10th May 1895, No. 818 M.

.
Concerning the comments on the Madras sewage farms contained in the annual

report of the Sanitary Commissioner of Madras for 1893, referred for report in G.O
dated 26th October 1894, No. 9189 L., Local and Municipal, I have the honour to offer

the following remarks.
9. Tn the few lines devoted to the subject the Sanitary Commissioner inferentiall
; " expresses very decided opinions. As I am unable to accept his conclusions and a mer{
MAY. =¥ ‘ B expression of my opinion 18 not likely to weigh with Government against that of their
, Bl own Sanitary adviser, 1 beg to submit a copy of a paper written for the Indian Medical
, Congress, 10 which T have dealt w1_th the fnatter at some length (vide pages 19 to 25). P D
| 3. T consider that under-drainage is unnecessary, as the ground is perfeetl j __fz‘f ‘
ermeable and the purified sewage will not cause pollution, and that the discharge oyf §
3 , . the effluent from-t‘ihe proposed flrams is impracticable in the case of some of the farms
] : - on account of their levels. Discharge of sewage into the Cooum only occurs in the
1
5
|

o~

case of some of the smaller farms principally at night when the picottahs cannot well
be worked. The amount is not large, as much less sewage flows at night than durin

the day. The Commissioners propose to deal with it by providing cisterns or storag%
tanks into which the sewage can flow until pumping is recommenced. The objection
to this'is that in a hot climate sewage rapidly decomposes, so that there is likely to

be some nuisance from the stored sewage. 1 am unaware of any such thing-as
\

disposal by soakage in connection with the sewage farms. Any soakage which occurs

‘\'f o
S : q is in consequence of faulty drains. 1f it were not for the presence of sewage farms
| i ; e : 2 I BN in inhabited areas, disposal by discharge into the Cooum and by soakage would be the
m&wage Farms. 7 # .;;‘ : rule rather than the exception. With the intro;luﬁtion of a good system of sewerage
& = R ; s | i B capable of carrying all the sewage to the north of the town, the disposal of it could b
5 Oommm:, w;}:& I;mt’ tg“',’.f‘?‘.,{’f. % i arranged for by the oxtension of the Black Town farm and the difficulties no:
randum of the Sanitary Commissioner in conmee= 2 experienced would disappear. a
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Sewage Farming in Madras and the suitability of the system for Indig—B y J. Nield Cook
S ok,

How to dispose of sewage has always bee y

I do not propose to discuss .the laws of I{ianu o: 1?15;): 1?)11?1;)2&}:;:&!1;0““ A 4 i
For my present purpose sanitation may be said to have commenced n tﬁncf:“t history.
the c?ntury: In 1857, th.e Royal Sewage Commissioners laid it 13 Bl hal.f of
that “the nght. way to dl_spose pf town sewage is to apply it conti own as an axmrg
Hoquer, considerable d}fﬁcultles were experienced in puttin ltlﬁuouSIy to land.
practice. The heavy soils found in most parts of England tl{fe ag Pgmclple_ into
throughout the greater part of the year, the low temperat’ure s undant rainfall
months.w:heu vggetable life 1s practically at a standstill, and the difﬁe:ﬁ] g the winter
of acquiring suitable lands of sufficient extent in the natural direction ofyt:nd SR
have prevented the application of the sewage to the land becoming i ¢ drainage,
.gene'ral.. In 1875, .the committee appointed by the Local Govern 1%1 exlxlll: ?;ly sense
inquire into the various methods of sewage disposal reported that land i o.ard'to
is not _practlca.ble in all cases.” The object of this paper is to show that tl:‘m'lgamm
condltlops which prevented the general adoption of this method of disposi S
sewage in England are for the most part absentin India. A trial eIz)ttemdg' of
a quarter of a century has been made in Madras, where the local condi‘cioxil s
way exceptlonal.ly favorab_le, a'nd has proved that an almost unlimited o
sewage can be disposed of in this way in accordance with the best h 'eﬁ‘ B
and furthfar that the produce of the farms finds a ready market anﬁglreall('3 principles,
sopllle prc{)fllt on the outtlay. kAt the same time I hope to give such practic:f‘lef;i :t aﬁ?:g;
will enable any one to make a more or I exte i .
dmigd su(}:cess. ess extended trial of the system with good

The idea of adopting land irrigation as the means of disposi i
Madras was conceived by Mr. Standisgh Lee, the Municipal Enginggrsuilg tl?fz s:;alg&bn
No worse site could have been found anywhere about Madras than that 0}‘;’ the first
experiment. This was in the neighbourhood of Chﬁlé'y; and is now known as the
I’Mellow’s Road farm. It was a dismal swamp, periodically submerged by salt
water, which on evaporation deposited a saline mud. The soil was black, plastic and
as retentive as stiff clay. Not even a blade of grass grew there. Ope;'ations were
commenced in June 1869. The swamp was reclaimed by depositing street sweepings
and was planted with guinea grass. Some crops were obtained, but subsequentl
fhfﬁcultles were encountered. With the advent of the hot weather of 1870 eva oratioy
increased considerably, and salt was drawn to the surface forming a saline efﬂofesce .
if the ground was allowed to resta few days. A large quantity of guinea e
perished, and some harriali, or dhoob, that had been planted, was notg stron grazs
coarse swamp grass sprang up, which is known as cow grass ,( Chloris barl;az‘a%‘. d
is liked by cattle though unsuitable for horses. = Moreover, the surface sank irre f aln
throwing out the grading of the beds and necessitating a lax,'ge amount of manu 1g1u1;21r Uy
Later on an inspection was made by an agricultural expert, who traced the mgt ol
of the want of success to the sub-soil water, which was found in some parts nf]alﬁ] c? e
at from four inches to two feet from the surface. The worst parts f))f th Of i
un@er-drameq at intervals of six feet with pipes running four feet fro iharm b
which was raised by the deposit of rubbish, and after this no furthe u(]i'fﬁe &iurface,
experienced. My own opinion is that the drain pipes in this case we:e ; 1{3111 ty was
use, as they were placed below the level of the sub-soil water and hod oy
The whole neighbourhood 1s low and swampy and at the present ti ey
at from eighteen inches to two feet from the surface. R RATIn, g

The next experiment was made in 1870 at Kri

Half the land taken up consisted of pure sea-sand, theSh;?nmaIi)sgtern(?? rlatlzle sea-ghore,
bgen reclaimed with rubbish and covered with a thin stratum of nd Wi hnd.
difficulty was encountered, the soil being porous and permitting the sa;;d. Here no
of sewage farming—free downward pércolation. Heavy cfo 8 érea Ssiderabun
amounting in 1871-72 to about 69 tons of grass per acre. Shl‘)ce thel‘e soon raised
farms have been started, the principal one being known as the Bl exl1{ 2 Dumber of
This is admirably situated on the beach 2} miles north of the tow . ;I‘oyv'n i
to the shore that last year a considerable portion of it was carried aI;ay lt);sasohclose

eavy

' X
-~

e

TR

-

supposed to enter the drains, t
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ow in use and the areas they drain are shown in dark and light colors
sea.) (Thé farme 1< 1t will be noticed that some of them are in inhabited

nying map. Sy
on the accompanying P This is due to the want of any general

d are of comparatively small size. 11 of
2;:::1?1& (ailrainage in the town. In my opinion the fundamental principle for any

race for Madras should be to carry all the sewage to the north and
(si)i;sstirgz (‘))ff ?tevgg o§ e large farm, which could be made by the extension of the present
B];fck Town farm. This would be more economical and in other ways preferable to
having a number of small farms scattered over the town.
€ wage-farming is to 8 considerable extent dependent on physical
Oondi%&?:ssfg‘lheseg eoﬁ) oy and grf we of Madras are thus described in a recenrz r);port
i P ossie, CE % The surface and sub-soil consists, as a rule, of
dZPOSitS of white and grey sand in which occur at irregular intervals thin beds of clay.
Water is found below the surface at varylis depths but generally in the low-lying
b *he districts it corT esponds with the mean level of the sea. At no part qf this
sondy plain are there any considerable elevations of the surface, the maximum
heights are from 20 to 94 feet above mean sea level, while many portions of the
g bove that level. The average elevation of the

Iy two feet to six feet a ‘ :
zﬁffﬁcf;:; t}:e taken at about nine or ten fget." The higher parts of the town, being
principally occupied by private houses with large compcunds, have no drainage

system, provision only being .made for storm water. The parts providing sewage to
be disposed of are all if anything below the average height given, which necessitates
the Lifting of the sewage by pumps, either from central pumping stations or from
wells on the farms, which is a costly undo‘rta.lnng. ,At first only the water-lift of the
country was used. This is known as the picottah ’ and COBS.lStS of a lever_ balanced
on a strong upright and worked up and down by men stepping from one side of the
o i to he other. But for any kind of manual pumping to be successful constant
chbetvision s required, and now for the principal farms this primitive system has
been superseded by the steam-pummp, WI}lch is in every way more satisfactory.

found to answer best. The Rdyapuram

WY .eptrifugal pumps have been |
gm;xiz s:tzlt‘i(:n, from Ix)avhieh the sewage of Black Town is pumped to the Black Town

farm. is fitted with three of them, each fifteen inchgs in diameter. r1.‘he sewage is
lifted from a well, into which three sewers empty their contents, and discharged into
a cast-iron main 24 inches in diameter and about a mile and a third in length, being

carried the rewainder of the distance of 2% miles in an open masonry chgnnel. No
further lifting is required after the sewage reaghes the farm. Pumping at this
ctation is carried on on an average 223 hours daily, the amount of sewage pumped

Night-soil is removed on the pail system and is not

- » about three million gallons. :
being abou hough the urine and washings of the latrines do so.

The annual rainfall varies considerably, the average being about fifty inches, which is
above the general average for India. A very Jarge proportion of it falls between the

mwiddle of October and the middle of December.™

As T consider the Black Town farm to be a fair model for an Indian sewage
farm, I shall describe it somewhat in detail. The general arrangement is shown in
the accompanying plan. The sewage passes from the outfall channel through culverts
with sluices into the main carriers. These are banks of earth with a channel scooped

out on the top. They run in parallel lines about 432 feet apart, giving off at right
s the secondary or distributing carriers, which are similar but somewhat smaller.

angle
The interval betwe
a small bund, which runs throug
called the central bund. The bed

It is dbsent in some of the farms,
grass may rot at the lowest part of the slope through the water standing there longest.

Tt percolates through the bund, and so this is avoided. There are further bunds at
intervals of six to eight feet running from near the distributing carriers down to the
central bund. These are «mall and not more than four to six inches in height.
They conduce to the equal distribution of the sewage over the grass. The junction
of a distributing carrier with a main is made with a stoneware drain pipe of about
six inches diameter. (Grass grows freely over the bunds and over the carriers to
the very edge of the channels, which become coated with a black sludge, which

h the beds half-way between them. This may be
s slope down to it from the distributing carriers.

on the distributing carriers is 114 feet, and it is divided into two by -

but I think it is a good thing to have if, as the -
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hinders the sewage from sinking in though it allows enough percolation to keep the
grass growing freely over them. Large drain tiles have been laid in some of the
carriers, but they soon get displaced and serve mo good purpose. The gradient: of
the earriers should be sufficient to ensure a fairly rapid flow without causing a scour.
Where the amount of sewage to be disposed of is small, the beds should be made
somewhat smaller than the measurements I have given, in order to get even distri-
bution. The slope from the distributing carrier to the central bund is about 1 in 30.

The system of irrigation which has been found to answer best is to flood the
beds heavily every three or four days, though it can be done oftener without any ill-
effect. The method employed is to open the sluice in the outfall channel and let the
sewage run info a main carrier. The drain pipes leading to the distributors to be used
are left open ; those which are not to be used are closed with earth and grass. If only
the first part of a main carrier is required it can be bunded across at the required
distance with earth. The same can be done with a distributor, which is then breached
behind the barrier, and the sewage pours out and runs down the space between the
distributor and the ends of the bunds that divide up the beds, and turns off between
these bunds to run down the beds to the central bund. The men in charge of the
farms say that they put on about four inches at a time, but the amount must be much
larger as a good deal of sewage sinks in before it begins to lie on the surface. This
method of intermittent irrigation economises the labour on a large farm, as only a third
or a quarter of it has to be attended to every day. It also gives plenty of time for
air to be drawn into the interstices of the soil and provide the oxygen which is
necessary both for nitrification and the formation of tissue. Most cultivators irrigate
equally all the time a crop is growing, but one of great experience told me that the
younger the grass the more sewage it would take. The grass should not be irrigated
for two or three days before it is ¢ut. This allows it to harden, and though it does
not weigh quite so much its quality ig better and it does not wither so quickly.
After the grass is cut, which is done ip Madras with a sickle with a saw edge, the
teeth being set the contrary way to an English saw, the ground should lie fallow for
the best part of a week. The careful farmer will then take the opportunity of forking
it and loosening the roots, though in gome farms this is not done more than once a
year. It favours the development of young roots to replace the old ones, and so
preserves a healthy and vigorous growth, The beds should also be weeded. If this
is done regularly it entails very little labour, but if it is neglected there may be some
difficulty experienced. The grass is generally cat rather before it reaches maturity.
The contractor reckons to cut a crop every 45 days, which gives eight crops a year.
In the Municipal parks, where sewage irrigation is carried on, we do not get quite so
many. The method of irrigation by blocking the channels with earth and breaching
them is primitive, but it suits the native cultivator, who is very skilful with it, and
it has been found to answer the purpose, so no attempt has been made to supersede it
and introduce iron or wooden stoppers, s

. Some of the three million gallons of sewage daily pumped at the Réyapuram
station is drawn off to irrigate the Robinson Park, the remainder goes to the Black
Town farms. Adding together the area of the park, the farm, and of certain private
lands ad101n1;1g the farm vyhm_h are irrigated by the contractor, we get a total of forty
acres approximately. ‘Thls gives a daily average of 75,000 gallons per acre. The
experience of the Berlin farms is that not more than 2,000 to 3,000 gallons of daily
sewage should be allotted per acre, so that the land may have the necessary periods
of rest. At the Bedford farm in England about 5,200 gallons per acre are pumped
daily and at the Beddington farm about 6,600 gallons, which is the largest aniount
I know of outside Madras. Yet the Madras contractor, who is getting twelve times
as much sewage per acre as any European farm would stand, recently petitioued to
have sewage irrigation stopped in the Robinson Park on the ground that he was not
getting enough. This is a remarkable testimony to the porosity of the soil and the
‘I3°P{0us evaporation and transpiration that take place under the influence of the
ﬂ!ll;han sun. At times when I have visited the farm, especially after heavy rain, all
farmsewage was not being used, the surplus running into the sea ata point beyond the

. The sewage which is used to irrigate the farm does not form a definite effluent,

s B
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but on careful examination I have found tiny rivulets trickling down from near the
bottom of the wall of sand in which the farm ends where it drops down to join the
sea-sliore. The amount is so small that it was a long time before I noticed it.

As regards the crops that do best, though it has been found that nearly everything
will grow under sewage irrigation, later. experiance has confirmed the verdict of the
early experimenters in Madras, that harriali grass ( Cynodon Dactylon, Hind. : Dhoob)
is by far the most satisfactory. It has the advantage of being indigenous, for Eng-
lish and French experience has shown that the peculiar crop, whatever it may be,
that suits the neighbourhood, seems to flourish under sewage. It is, moreover, a
voracious feeder, and is not easily killed by excess of sewage. In the wild state in

laces where there is not much moisture it creeps for the most part below the surface
of the ground. Native ponies may be seen scraping the surface of the ground with
their hoofs and blowing away the dust to get at it, and will graze where there is
not a blade of green grass to be seen. But, when abgndantly lrrigated.it shoots
up to a height of two feet or more and yields most luxuriant crops. Captain Horace
Hayes, F.?.C.V.8., says of it in his book on ‘ Horse Management in India”: ¢ In
good soil when cultivated it loses its creeping character and grows like English
meadow grass, to which I think it is gmch superior.” A good farm yields about 45
tons of green grass per acre, which dries down to about 15 tons of hay. This com-
pares very favourably with the Berlin farms, which yield 25 tons of grass or 5 tons
of hay. From this it would appear that the grass grown in Madras contains less
water than that grown in Germany. The Engllsp sewage farms yield about the
same amount of hay as the German ones. This is about double the yield from
English meadow land. So where we get one ton of hay from meadow land, we get
two tons from European sewage farms.and six tons from Madras sewage farms. This
enormous difference may partly be attributed to the season of growth being continuous
in India, whereas in Europe it is limited to the summer months, and partly to the fz.mt
that a high temperature in a soil or water up to 99° Fahrenheit increases the activity
of nitrification and consequently of vegetable growth. The hay from the Madras
farms is mostly sold to the Commissariat at Rs. 46 a ton. This gives an average
money yield of Rs. 675, or about £37 sterling per acre, taking Rs. 18 to the pound,
against £18 per acre, which is reported to be the average price of Italian rye grass
grown on the Bedford sewage farm. When the differences in the cost of land and
Tubour in the two countries are taken into account, it is easily seen how it comes to
pass that sewage farming is so much more profitable in India than in Englanq, for we
have double the produce on probably less than a quarter the outlay. Besides the
supply of hay to the Commissariat there 18 2 fair market for grass and hay among
horse-owners in the city, especially during the hot weather when grass is scarce.

With regard to the quality of our sewage-ggrm hay as forage, I wrote to Veteri-
nary Major W. Gladstone, A.V.D., the officer In charge of the horses of His Excel-
lency the Governor’s Body Guard and the Royal Artillery at Saint Thomas’ Mount,
who replied :—

« Since hay from the sewage farms has been used at the Mount there has not been a single
case of anthrax until this year, when on inquiry I found that one of the Majors was using grass-
cutters’ grass. This was stopped and since then we have not had a case. The same in the
Body Guard. I strongly recommend hay from the sewage farms, as diseased cattle are not
allowed to stray over the land, and it is by far the best forage you can get in Madras. Veteri-
nary Colonel I. 8. Shaw says that wherever dry hay has been used anthrax has not been known,
aud certainly I have not seen a case. In Belgaum in 1878 we had anthrax, and as soon as the
grass-cutters were discharged it ceased and has not recurred since. The same in Bangalore,
excec when they are compelled to use green grass, as in camps of exercise, &c. So I believe
the drying process and keeping diseased cattle off the land has a great deal to do. with
this immunity.” e

Other Veterinary Surgeons with whom I have discussed the matter have spoken
equally in favour of sewage-farm hay.

Harriali grass grows better from roots than from seed. The roots should be
planted in rows about six inches apart. It gpreads quickly and in about two months a
light crop can be cut. If it is planted in a soil recently made by the deposit of rubbish
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the irrigation should be somewhat excessive; daily will not be too often. Otherwwe
the heat due to fermentation may kill the grass. It is advisable to let rubbish rest
for six months or more before planting it, otherwise the level of the beds may be
thrown out through its sinking irregulaily. After planting, if the beds keep their
level, there is nothing further to be done beyond weeding and furking. Beds, both of
sand and of made soil, planted more than 20 years ago, are still yielding good crops,
though, so far as I know, they have never been ploughed up or replanted. If a bed
sinks in any part, a few cart-loads of rubbish will restore the level. If caterpillars
appear, as they occasionally do about the end of the rainy season, a little freshly
slaked lime will quickly put an end to them, failing which ashes are as good a8
anything.

About 50 acres of land are leased to a contractor. The amount was larger, but
two farms have been sholished as the sewage supplied to them was carried to the
Black Town farm aiter the ppening of No. 2 sewer, and a considerable portion of the
Black Town farm was carried away last year by the sea. Eleven acres more are
being acquired, to be added to the Black Town farm. The contractor also irrigates
about 20 acres of private land, part of which he leases from the owners and part he
holds under an agreement with the Commissariat. The land in three public parks
which is worked departmentally brings the total area up to about 100 acres.

Complaints of nuisanc_e have been made against some of the Madras farms as
against most sewage farms in other places. There is an ammoniacal smell from the
sewage wells and main carriers at times, but apart from this the air over the farms
themselves seems_ perfectly fresh and wholesome. No one with his eyes bandaged
could perceive by the sense of smell that he was walking over a sewage farm. With
regard to the sanitary aspect of the question there have always been differences of
opinion. The Sanitary Commissioner for Madras appears to have a bad opinion of the
Madras farms. For in his annual report for 1893, page 115, he writes: * Madras
town pursues the system profitably bat on bad sanitary principles ; the sites being
often within inhabited areas, no arrangement bein 3 ads’ fr uu’derdmining o
discharge of the effluent and in certain cases disposal by soakage in the neighbourhood
or discharge into the Cooum being allowed during intermitting working of the pump-

_ ing machinery.” For my own part [ think the Black Town and Kristnampet farms
would compare favorably with farms in any part of the world. [ cannot understand

- on what ground a charge of bad sanitary principle can be preferred against them.
‘With regard to some of the farms being within inhabited areas, 1 have no?: found that '
the.'health of the people living near them is worse than elsewhere. Takiug cholera as 2
a disease specially prone to appear under insanitary conditions, spot maps showing the |

ase tl}xl'as show}tll a special preference for the

7 : 5 . 18_nothing to show that di rsente

typhoid, or diphtheria specially affect these Ibgalities. wDr. zldﬁlzsr }E‘Ea:i,ei'\;t:;,n WYI{C;

‘mortality do not indicate that the qige
neighbourhood of the farms. There is
has had a practical experience of 3¢

question in connection with the Engligh fa
judicious application of sewage in clog
depreciate the health of the inhabitants
oceasion, “ out of nearly 100 caseg i ok
irrigation has any fact been proved to establish the all
which are sometimes brought against them :
with 200 inmates on the border of the Croytion
said to be unaffected. Many Lunatic Asyl
grounds with excellent resalts. The General H
sewage from the river Cooum and ¢ ploys it to i :
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extended when a comprehiensive 5yS & ilizing sewage that would otherwise be

: ose in ufl 1
gi::lie;/gzshizo sg:ii:eru(?:fginggrgr soak into and pollute the ground. With regard

fo undes-drainage, its objects are to prevent the soil from becoming water-logged,
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roper exercise of its purifying action on
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; : 1
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at first, -
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1 "Mellow’s road being an exception, as it has an impervious
a:)::tud;,st::geisdgﬁ;l ; s]?gllyltﬁlyogised above the surrounding swamp. In England and
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i than half the sewage used for irrigation flows away as
Geﬂg’?; :t is fnand thet:loge portion must be very muck less, as evaporation and
an effluent.

i 10

transpiration iﬁa iﬁg;‘:n;ﬁ:lypincreased under the influence of the tropical heat.*
This enables us to use large vqlnmes of sewage for irriga}tion without under-
. 5o and without appreciably raising the level of the sub-soil water. I know of
dm}mtr:lg ce in which a small sewage farm was started which was irrigated daily. A
s 111n‘s‘r§1111in a few yards of the farm, which was used for irrigating a plot of grass,
E:d to be deepened to get water enough for the purpose, which would not have been
necessary if the sub-soil water level had been raised by the percclation of sewage
through the ground exceeding the amount given off by evaporation and transpiration.
In India, if the sewage to be disposed of is too much for the land, it is better, where
it is possible, to extend the farms, rather than to increase the effluent by under-
drainage. The drains leading to the Napier Park and People’s Park have over-flows
into the Cooum, by which sewage enters the river at night, when the pumps are at
rest, or during heavy rains, So have the drains leading to two small picottah farms,
Pudupet and Dam’s road. It is proposed to mtroduce storage tgmks to intercept the
sewace that now escapes into the river, which 1s inconsiderable in amount. 1 do not
knowo what is referred to by disposal by soakage. 'In some parts of the town tl}ere is
soakage, but this is due to the want of proper drains and not to sewage-farming on
bad sanitary principles. Sewage-farming can only be held responsible for the disposal
of sewage when it reaches its destination and not for defects in the sewerage and

drainage of a town. :

The price paid for land for sewage-farming, in Madras has not been high, and
from what I have seen of other Indian towns, I believe that cheap land suitable for
the purpose would generally be procurable. In the Madras farms there are practically
only two types of soil—sand and made soil. They are both porous in a high degree
and to about an equal extent. To test their porosity and their purifying action on
sewage I recently performed some simple experiments. I had four filters or guages

* Some idea of this can be got from the following extract from & paper by Messrs. Dawes, Gilbert and Warrington
in the Journal of the Royal Agricultural Bociety of England, 1881 :—

« Ag the transpiration of water in a plant is determined by light, the amount of transpiration must have some
connectivn with the rate of assimilation and growth. When the supply of water and of soluble plant food is tolerably
constant, the relation between transpiration and growth will be fairly regular. From experiments made at Rothamstead
many years ago with plants grown in pots it was concluded that from 260 to 800 1b. of water were evaporated for 1 Ib. of
dry matter added to a plant. It may be, however, that in a soil poor in soluble plant food a larger amount would pass
through 8 crop to yield the same amount of assimilation than in a soil well manured. The relation between transpiration
and assimilation will indeed probably differ under different circumstances.”

The soil in the Black Town farm containing practically no soluble plant food, the amount of water transpired might
be expected to be Jarge. Taking into account the intense brightness of the sun light it would probably be within the mark
to estimate it at double the amount given above. An acre yields 15 tons of dry matter. This would give 15 X 600 tons
of water transpired, ‘

9,000 tons = 20,160,000 1b., or 2,016,000 gallons per annum = ——20—;66;,@
The amount lost by evaporation in India which averages 0-22 of an inch should be added to this. This is 49,280 gallons
an acre and is probably more than actually evaporates, as water is not always standing on the beds. On this reckoning
transpiration and evaporation together would aily amount to 54,803 gallons per acre, or more than two-thirds ot the
sewage water allowed for irrigation. 21,197 gallons would be left to join the sub-soil water. The amount lost by
transpiration is probably more than the estimate taken,

gallons a day = 5,528 gallons a day.
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made, each consisting of three 9-inch drain pipes joined together and cemented so as
to form impervious cylinders rather more than six feet in length. These wer placed
perpendicularly on wooden stands with perforated iron plates intervening and galva-
nized iron buckets placed underneath. Two of these I filled with ea?th from the
Robinson Park and the other two with sand from the Black Town farm, first puttin

a few pebbles and pieces of broken pot at the bottom. On the top I p,ut grass froxﬁ
the farms, partly as I believed it would act as a strainer, partly in order to obtain
any action the roots might have upon the sewage as it passed over them, and generally
to reproduce as nearly as possible the natural conditions of a farm. ’The soil of the
Robinson Park was originally street sweepings; it is now a rich and friable loam of a
dark brown colour. The soil of the Black Town farm was originally sea-sand, and as
far as its physical characters are concerned it has practically undergone no al;eration
though subjected to sewage irrigation for over a decade. 1 put sewage in at the top
and caught the effluent water in the buckets at the bottom. The time taken by the
sewage to pass through varied somewhat, its first appearance being in two to three
hours when the soil was comparatively dry and half to one hour when it was fairly
moist at the time of starting the experiment. It passed through the made soil quite as
quickly as through the sand, which was contrary to expectation. I began by putting
two gallons of sewage, pint by pint, into each filter. About half of it was absorbe?l
by the soil almost immediately, the remainder stood on the surface and percolated
down much more gradually. As soon as it began to come through the first filter I
added a gallon more to each in order to get enough effluent for analysis. I sent
samples of the sewage used, which was taken from the well in the Réyapura;n pump-

and of the effluents, to Surgeon-Major J. L. VanGeyzel, M.B., F.c.s., &e

Chemical Examiner to Government, who very kindly analysed them for me. | The
following are the results of his analysis : — \

ANALYSIS.

Parts per 100,000.

Suspended solids. Dissolved solids.
B R SR iy T Alque-
Chlorine., am- noid Nitl:iio
. In- . In- g am- acid.
dn sy org:nic. Total. |Organic. org:ni.;, Total. MOniA- | monia.
Filtered effluent sandy soil
ﬁ'omFBhok Town Sew- ATt
Age Faxil a.. . .o 01001 T 1700 |205:000 | 556:000 | 760-000 |269-800 | 0-120 | 0-220 | 8
Sewage frmgm Rayapuram ol e & 0-220 8670
Pumping Station .. | 12 : 32400 | 66:000 |299-000 | 3650 " - 3 :
Filtered effluent (No. 1 09 | 170400 | 5200 | 0560 | 0210
Filter) made soil from e
Robinson Park Sewage 4 :
Fdrm” o .. | Trace. | 0200 | 0200 |117-000 | 304-000 |421- > : v :
Filtered effuent (No. 2 1:000 | 138400 | 0024 | 0056 | 16:920
Filter) made soil from
Robinson Park Sewage
Farm .. +s .. | Trace. | 0400 | 0:400 |105:000 |280-000 |385-000 |120-700 | 0-019 | (©064 16:500
|

The character or source of the organic matter cannot well be inferred from the
above analysis in the absence of determinations of the amount of organic carbon and
nitrogen present. Owing to the short space of time unavoidably allowed to the
analyst, these determinations had to be omitted. The filtration performed in the
experiments was necessarily imperfect. The soil in the filters was much less compact
than that in the farms, where it had been rained upon and irrigated for years. If I
had had the means available of isolating sections of the farms without disturbing the
coil and had been able to utilize a larger area in proportion to the sewage used, I
believe that the effluents obtained would have been purer. The sewage put on—
2 gallons to an area of 636 square inches—is equivalent to 591,7 50 gallons an acre,
which is seven times as much as the average daily amount used on the Black Town farm,
or more than twice the amount used at a flooding done every three days. - The sample

)
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vosed contained rather less suspended matters and free ammonia, much
ll)ss:e;;i?intt‘iazzfmonia and much more matters _in solution and eh!orme than are
contained in English sewage of average composition. At t]ae same time, the results
obtained amply demonstrate the purifying POWers of the soil and are in the main in
accordance with the results of English experiments. The 9fﬂuent.water was clear,
odourless and practically colourless. The analyses show that it contains less suspended
organic impurities and much less free and albumenoid ammionia than the sub-soil water
in parts of Black Town of which I have analyses. 1E7 vs.fould: S0 far pass the standards of
urity adopted by the Commissioners appointed to inquire into the best fmeans 1(1){
preventing the pollution of rivers. The most noteworthy point, whether hrom ic (;
oint of view of the sanitarian or of the agriculturist, 1 the retention by the sol 1(1)
the suspended organic matter and ammonia in solution and the appearance in the
effluent of nitrates. According to modern theories based on the 9xper1men_ts of M. M.
Schlesing and Muntz and Messrs. Lawes, Gilbert and ‘Warrington, this is due to
nitrification brought about by the presence of living organisms, \_Nl}mh specially occupy
the first 18 inches of the top soil. 'The vital activity of these living ferments varies
with the temperature, being very low near freezing point and reaching its maximum
at 99° Fahr. I have not got roliable records of soil temperatures 1 Madras, buta fev]:
days ago (early in November) I took some temperatures of the soil on the Bla{)c
Town farm in the early morning, which were over 80° Fahr., so that that it 1s proba-
bly between 80° and 100° Fahr. generally, which is the most tavqrable? temperature
for the process, and so in the highest degree eonfluewe to the.punﬁcatl'on of sewage.
In a paper read before the Society of Arts 10 1882, Mr. Warrington pointed out that
« g filtering medium of pure sand and h.me.stone, treated intermittently Wl.t-h sewagc:i
will after a time display consi@erable purifying powers, the surfaces becoming covere
with oxydising organisms derived from the sewage. No such medium will, _h(})lwever,
equal in effect a porous soil rich in organic life.” This explains what might seem
strange in the results of the analysis, that the effluent from the made soil Conftallhls
mucholess unoxydised nitrogen than that from the sand. The experiments 0 ‘;m e
Rivers Pollution (Commissioners with soils from different farms appear to show that
the cleansing power of a soil is more closely cox_meqted with physical (*:o_ndlt.wns(,1 a;
regards porosity and fineness of division than with its qhgnncal composition ; alr; od
tvs?o soils not differing very widely 1n chemical composition, .namely Hambroo }z:n
Dursley, one (the latter) was fqund to have twice the puarifying power of the ot er(.1
Judgin . from my experiments 1t w01.11d. appear that made soil, which is the finer an
richer of the two, had a greater pgrﬁ'ymg power than sand, ax_ld, as the porosity 18
about equal, though both are admirably suited for sewage-farming, where both were
available made soil should be taken by preference, or sand might l.)e.co.vered ;f“th
sweepings to a height of one or two foet to give it a more active nitrifying surface
tratum. Presumably the nitrates in the effluent were 1 the soil when it was taken
g om the farm and were the result of former nitrification and not ‘produced from the
ol;ganic matter and ammonia in the sewage used _in the ez;perlplents. The large
amount of chlorides is probably due partly to the urine contained in the sewage and
rtly to the proximity of the sea. The amount in the effluent from the Black Town
ot which was taken from a spot about 200 yards from the sea-shore, was more

{;ﬁ (Sl(())illi)le that of the Robinson Park, which is more than half-a-mile from the sea.

:ments, imperfect as they were, and the analysis made by Dr. VanGeyzel,
’qlz‘(})llfxsr?nixepfnr;mgl?at, wha% little efﬂueit percolates through our farms may safely be
allowed to join the <ub-soil water without any fear of polluting 1t OIi) 11n any ?};yt

| endangering the public health. I have already shown good reason for be 1e§uilg oy
there is not very much of it, that the water-level is not appreciably raised, anf tha ) e

' crops are healthy and vigorous. Hence, so far I can see, 10 reason e.xfxsts hor un er(i
drainage, which would, moreover, entail great difficulties and expense ; for the gmu;lld
is in many of the farms so level that the effluent would not run off, so that it wo

have to be pumped, and there would be mowhere for it to go to unl_esi it were thrown
on to the beds again and so be sent round and round in a vicious circie.

i - the Municipal Commis-

TUnder the arrangement with the sewage farm contractor
gioners undertake to %a,y the rent, establishment and labour. The contractor must keep
in repair the sewers, drains, cisterms, channel-pipes and other things connected with
the delivery of sewage in or on the farms, He must dispose of as much sewage on the
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land as the Commissioners deliver. He must cultivate and manage the farms in the

most approved manner and keep them in a clean condition, free from weeds & He

must allow free access to the farms to the officers and servants of the Munic,ipalits7 in
o )

order that they may see in what state the farms are kept and whether any part is in

need of repair, &c.; if so, to give notice to the lessee, who i

within fifteen days. The contractor has the l‘ight; of clélxtlsstx(i(zzitent:; r?:lﬂ?
cisterns, &c., if he first obtains consent for the proposed work. The (olommissioneﬁ;
agree not to stop the delivery of sewage at any one time for a lohger period than fiv

days. The contractor is allowed to cultivate or irrigate with sewage other land thae
municipal land with the consent of the President, and pays to the Comm’issionérn
Rs. 250 per cawnie (1 cawnie=1'322 acres) pér annum for lands so' eult“ivatéds
The contractor has to cultivate and irrigate any other land acquired, rented or
handed over to the Municipality, and pays the Commissioners Rs 300 per cawni

per annum for lands so cultivated. The contractor makes a deposit of a Governme u:
of India promissory note for Rs. 4,750 as security. Deductions may be made f o
this in the event of a breach of contract. i

The contract system which was' introduced in 1888 has be
profitable than working the farms departmentally. The usual oi?ei?&l:ldtf)oi};) ?sné[(;g:
a contractor has an eye only to profit and will not use all the sewage on the farms for
fear of injuring his crops. No trouble has been experienced from this cause in
Madras, partly through the voracity of harriali and partly through the well-known pro-
digality of the Indian cultivator in the matter of irrigation. One contractor allovpired
weeds and objectionable kinds of grass to gain ground, especially a kind of swam
grass with strong interlacing roots (Panicum Jluztans) which gained a hold in thg
D’Mellow’s Road farm, and to a less extent cow grass ((Chloris barbata).

The farms are put up to public auction triennially. At the f i
Rs. 7,250 per annum, or Rs. 21,750 for the whole periy;)d, was thee h;';glzglebilg 188181
this, if the cost of pumping on the farms be included, there was a loss on the three
years as shown below :—

Income. Ezpenditure.
RS, A, P. BRS. A. P.
Rent of farms . . vl .. 21,750 0 0 |Establishment o ws LG THEH
- | Overtime oo o U4 153 10 8
Fitters staff .. 2 e 721 1 3
Labour (including pumping).. 85,414 5 10
Tl 5 g i 19,239 11 6 | Rent of sewage farms e 2,780 8 6
40,989 11 6 40,989 11 6

This shows a loss of Rs. 19,239-11-6, or rather more than Rs. 6,000 a year. In |

1891 the better price of Rs. 15,600 per annum, or Rs. 46,800 for the three years,
was obtained. On this an actual profit of Rs. 18,307 was realised, the expenditure
having been somewhat reduced. In 1894 the farms were let for Rs. 19,000 per
annum or Rs. 57,000 for the three years. The following is an estimate of the income
and expenditure for the period : — :

Income. Ezpenditure.
. BS. , gs.
Rent of farms .. .. es .. 57,000 | Rent, maintenance, &e. o .. 380,630
Private land .. L .. 14,850 :

Added Tand (24 years) i wu e BSIZ A PrORb S L e el 46,532
Total .. 77,162 ik L Totali . 77,162

|

The estimated profit for the period is thus seen to amount to Rs. 46,532,
The conclusions I draw from the evidence adduced are as follows :—
(1) Barren land can be acquired at a moderate cost in the vicinity of most

Indian towns. :
(2) No matter how barren the land is, if it is permeable, it can be utilized for

‘the formation of sewage farms.

g
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(3) Sewage farms in India can be laid out at small cost, a maistry with a gang
of cooligs being able to do the grading of the beds and make the bunds and channels.
(4) Owing to growth being continuous more crops can be raised in India than
in Europe and sewage cal be more satisfactorily disposed of in very large quantities
throughout the year. . o ; s :
(5) Owing to the temperature of the'sml being particularly favorable to nitri- i
fication and growth in the presence of sufficient water the crops are very heavy.
+  (8) Owing to the scarcity of good forage during a great part of the year there
is usually a good market for grass and hay. .
7) Owing to the exclusion of diseased cattle from the farms the grass is not
Jiable to infection with disease germs. The hay compares favorably as a food stuff

with forage from other sources. ' -
(8) Sewage-farming can be carried on in the proximity of houses without

ffecting the health of the residents, though itis better to locate the farms ata
?ﬁstance from a town as there may be some nuisance from the sewage wells and main
carriers owing to the decomposition of the sewage before it reaches the farms.

(9) Owing to porosity of the ground and the enormous volumes of water given

oft by evaporation and transpiration, under-draining is not generally necessary though

it may be in particular cases.
(10) Bewage after passing through the ground is sufficiently purified to be
admitted into a river, or to join the sub-soil water without causing pollution.

(11) The native cultivator is quite capable of laying out farms and carrying on
sewage cultivation without close European supervision. He is an adept at irrigation
rocesses, having inherited his aptitude and familiarized himself with the methods
almost from the time of his birth. » |
(12) The system is suitable to parts of India where the ground is permeable ’
and the rainfall is not excessive. It can becarried on profitably even where the 1
flatness of the land necessitates the use of pumps, and should yield a much higher )
profit where the natural slope of the land permits them to be'dispensed with.

B A

Ne.").
Referred to the Sanitary Boeard for remarks. i
~(By order.) .

(Signed)  W. FRANCIS, LAY

( -S7. GRORGE,
i ’ Aoting Assistant Secretary.

11th December 1894
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Remarks by the Acting Sanitary Commissioner for Madras as to Madras Sewage
: Farming.

Most of the matters dealt with in Dr. Cook’s Medical Congress paper have been
Jang established, and I therefore would confine attention to such unusual conclusions
as | think require modification. Dr. Cook states,** owing to the exclusion from the
£arm of diseased cattle, the grass is not liable [italics mine] to infection with disease
germs.” Because a place is styled a sewage farm and even cattle be excluded, it does
not follow that infection will not occur. This 1is Bm}p‘,/a question as to what chances
the sewage used had of infection and of getting rid of it before arrival at the farm.
The instance given in support of this contention at page 5 of Dr. Cook’s paper, simply
points to the possibility of well-dried hay being a safer forage where anthrax is
concerned than grass, the reason being that prolonged exposure to sunlight 1is
inimical to anthrax spores, whilst danmip grass and ill-drained soil offer conditions
favourable to their vitality. Against this, however, must be placed the experience
that hay by its mechanical action is by .good authorities held to be likely to favour
infection by the making of abrasions in the mouths of animals. In the case of a
sewage farm devoid of under-drainage and subject to waterlogging as iu the case of
DeMellow’s, anthrax spores introduced with the sewage would be in little better
position than in the damp soil surrounding many of our villages. But there is this to
be said; in town life anthrax blood ought very rarely to reach the drains, the animal
being usually taken out entire from the neighbourhood of habitations ; whereas, in the
country, the cutting up of animals is practised by chucklers where the animal drops,
and by this process the spores, as contrasted with the bacilli, are set free. Of course,
I do not forget the claims of certain authorities that pathogenic microbic life suffers
in sewage farms as a result of crowding out by saprophytic germs and alkalinity of the
sewage ; but, on the other hand, I cannot so far forget the highly-resistant character
of the anthrax spores, and the variable factors that have to be dealt with in connection
with sewage farming, as not to consider Dr. Cook’s assumption that sewage farms are

¢ not liable” to infection as dogmatic, and likely to lead to serious neglect of
requisite precautions.

Again, he affirms that “ sewage farming can be carried on in the proximity of
houses without affecting the health of the residents, though it is better to locate the
farms at a distance from the town as there may be some nuisance from the sewage
wells and main carriers owing to decomposition of the sewage before it reaches the
farms.” To assign as the sole reason for removing sewage farms from inhabited areas
that  some ” nuisance may result from the main carriers is to say the least regarding

a serious sanitary question lightly.

Dr. Cook quotes, as supporting his contention as to innocuousness, Dr. Carpenter’s
usions as to the Croydon farm. That enthusiast would have had us believe
men the grass seized disease germs, or that they committed suicide by entering
‘grass! But here is what the Medical officer (Dr. Creasy) of the Orphan
Asylum, mentioned by Dr. Cook as being in the neighbourhood of the farm, reports
on the subject— typhoid fever has been in every cottage on the estate.” The Medical
officer of Health, Croydon, also some time back persisted, in spite of Dr. Carpenter’s
opinion, in regarding the presence of the farm as {nﬂuencing the propagation ef scarlet
fover in the vicinity. Again, we have the classical instance of the Cumberland and
Westmoreland Luaatic Asylum, where dysentery was traced-.to mismanagement of
the sewage farm. Pasteur’s recent protest against sewage farming in the vicinity of
Paris also cannot be ignored. The evidence produced by Dr. Cook as to the
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{ innocuousness of the Madras se i . ' &
wage farms is unfortunately of little utili
matter cannot be approaghed without correctly-worked {)ut statistzztsﬂ'ltﬂosesz(;;;
i ments can be of no value in deciding so important a question. That he might have
‘ difficulty in a town having a mortality of over 0 per mille in finding that the localities
of sewage farms are specially affected with certain diseases I can well imagine, the
condition of the sub-soil of Madras generally being that of a badly-managed se;vage
é | farm ; but to deduce statements as to safety, applicable to India generally, from
observations made in so insanitary an area as the Madras Municipality would ‘demfind
a very close study of refinements in vital statistics.

His conclusion that, “ owing to porosity of the ground and the enormous volumes
of water given off by evaporation and transpiration, under-draining is not generally
necessary, though it may be in particular cases,” seems to me to exhibit confusion of
ideas as to the functions expected of under-drainage. It stands to reason that the
greater the rate of evaporation the quicker will porosity diminish simply from rapidity
of deposit of sludge on the soil surface ; porosity being diminished, the greater would
be the urgeney for under-drainage in reference to nitrification.

Another conclusion of Dr. Cook’s is as follows :—¢ Sewage after passing through

water without causing pollution.” This is a most dangerous generalization. Of
investigations as to the mnfluence of filtration of sewage through soil, there is endless
evidence fr01.n the time of the Rivers Pollution Commission downwards. No more
complete testimony can possibly be quoted than that obtained through a series of years,
aided by all the resources of modern science, than the investigations of the Massa-
chusetts Sanitary Board. Their chemical and biological examination of filtrates of
sewage, under every conceivable condition, amount to many thousands. The utmost

any expert on this subject has hitherto ventured to affirm, nevertheless, in view of this

mass of evidence, is that as a result of filtration through soil there is secured one of

the best practicable methods of purifying sewage; but no one has yet been found
who would assert that in the filtrate joining either sub-soil or rivers ¢ pollution ”—in
whatever sense that term open to most varied interpretation, is applied—does not
oceur, or, that its freedom from disease-bearing agents is so absolute as to warrant its
being stated that it is incapable of ‘“in any way endangering the public health.”

That many important towns in civilized countries are obliged to get rid of their
effluent into rivers is a matter of necessity, and is accomplished with the knowledge
that dilution and the various processes of self-purification will further aid in the work
of prevention of danger, already attempted by filtration through soil. The same
reasoning applies to the admission of such filtrate to the subsoil water ; no one would
however deny that danger exists. Thus, on the Paris sewage farms, rather than ran
the risk of contamination of the sub-soil, it is ruled that when the efluent from the
;‘l“lt%e:ﬂ‘:r;}gzrm interrupted by rise of the Seine, the crude sewage must be discharged

Dr. Cook has gone to the trouble of making three special experiments with soils
-from -the local :se_wage_farms. He shows that he produced a filtrate that was equalled
in evil composition with that of certain waters in Black Town, and he argues there-
from that no untoward result will occur, by sewage that has passed through a sewage
farm entering the sub-soil. This, of course, proves nothing ; as no one would wish to
affirm that the sewage sodden soil of Madras is likely to produce good water in other
than unusual localities. But, to argue from such data to a general application
elsewhere, is quite another matter. In the first place, in localities other than Mdd-as
such an effluent would seriously pollute the sub-soil considered merely from its
chgmtcal composition ; but Dr. Cook’s experiment ignores the factor upon which any
evidence as to disease production must be based. ~Although a certain unwonted
proportion of’ albumenoid ammonia and chlorine would certainly not improve a
human being’s chances against disease, the risk cannot be ganged by this, but by the
presence or absence of the causative agents—that is, of specific microbes. On this
important point Dr. Cook’s results afford no information ; the experiments of the
Massachusetts Board, however, supply the deficiency. It is shown that sewage
filters working under the most favourable conditions can deprive sewage passing

the ground is sufficiently purified to be admitted into a river, or to join the sub-soil’
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t"hroughj them of 99 per cent. of micro-organisms. But seeing that each cubic
centimetre, or, say, each half-teaspoonful, may contain 1,000,000 microbes originally,
the chances of specific disease germs reaching sub-soil water in the vicinity of a
gewage farm can hardly be ignored ; espe(}ially if this addition to the soil proceeds

ear after year, and there be no under-drainage to assist nitrification and to remove
the efflifent to the further self-purifying processes of water-courses and sunlight. But
whilsf this is the best result procurable, it must be remembered that 95 per cent. is in
certain conditions found to be all that can be accomplished, and that errors of manage-
ment reduce this enormously.  When, therefore, Dr. Cook points to his three
experiments as proving the safety of sub-soil water from pollution, his conclusions

"can hardly be said to be complete, irrespective of the circumstance that the factor of

rolonged use of the filter has not been entered into. Moreover—probably uncon-
sciously—he has in this experiment not faithfully imitated the processes which proceed
on Madras sewage farms ; his filter represented a farm with under-drainage, which he

has decried as unnecessary.
His deductiors from these experiments that © made soil”’ is rich in nitrifying

organisms 18 universally acknowledged, but I cannot help thinking his advice

p

imitate its efficacy by using two feet of “sweepings” over sand goes beyond solid
If there be a large amount of nitrifying microbes in such a mixtare, so also
nic matter to get rid of without its being added to by
sewage being forced upon it. In short, with two feet of ordinary Madras town
sweepings above a layer of sand, the latter 'WOllld. find its work of purification pretty
well cut vut for it in disposing of the filth—including feecal matter—brought from this
source alone. [nstead of thus trammel_lmg blologlgal a.ctmn, experiments _sl;ow .tha.t
by permitting the entrance of oxygen within the gm} vou.ls by quickly depriving it of
excess of moisture, air finds entrance and thus nitrification can be best supporied—an
effoct that can be brought about by under-drainage. Dr. Cook’s further inference that
if he had possessed a filter with earth more compact * asin the case of soil of the farms
that had been long used he would have secured better results chemically, is also not in
accordance with actual testing of such comparative conditions nor with the theory of

nitrification just alluded to.

facts.
have they a large amount of orga

ental results to practice, it is hardly necessary
for me to say that the sub-soil of towns does not always fulfil the condition of a neatly-
constructed filter, such as depicted in Dr. Cook’s diagram. There are few sub-soils that
have not faults, varying levels, and crevices that would guide, or permit to pass,
sewage before it has undergene purification.  Thus, places distant from the point of
deposit may by sub-soil soakage be contaminated with sewage, and every year that a
pateh of soil receives filth and 1s.taxed to purify it, there 1s ample proof that the

reater liability is there for sub-soil pollution. Once a.pathog_emc Iplcrobe has suc-
cessfully run the gauntlet of the upper 18 inches of soil teeming with saprophytes,
the chances of being carried forward with the sub-soil water, and being aided in
multiplication by the presence of nitrates from the sewage filtrate, are favourable.
The classical instance of the Lausen typhoid epidemic showed that by irrigation of the
soil surface, the typhoid bacillus can be sent through @ mile of sub-sotl.

In consideration of the fact that sewage reaches the soil of Black Town from
other sources, I by no means wish to lay the blame solely to sewage farming, or solely
to the fearful mass of diluted sewage collected in the Versarpady tank—vide Photograph

No. 11—that escapes treatment on farms between Pursewalkum and Cochrane’s Canal,
s the “Seven Wells” water has

it is indubitable that within the last few year ;
%*ed in quality. Further, coincidently with a fall of the sub-soil water—though
no

When, however, applying experim

froved necessarily to be depending on this cause—typhoid fever increased amongst
British troops using it to a lamentable extent. These wells are in a line with the sub-
soil water flow from the points of pollution named. Whether or not the troops
obtained the specific disease of typhoid from these waters, the progressive defilement

* To prove that the process of parification did not depend upon the compactness of the pores though which sewage
was passed, the Massachusetts Board used gravel stones of the sizé of beans, which were previously washed free of all
gand. The Board concluded that “ the removal of this organic matter 181n no sense a meol_mmcal one of holding back m'at?fml
between the stones, for they are as clean as they were 3 year ago; but it is a chemical change, aided by bacteria *'.—

W.G.K.
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hich th {Is h d d by chemical !
whic e wells have undergone, as prove chemical analysi i
sewage to pass through earth, whether the g;te be called a s};ws:;gzh?xz:nth:f :‘lgt‘:mtg
matters little, and that, as time advances, if the filter be overtaxed, pollution of et‘lal’
sub-soil water results. Indeed, I should think that the mere possi,bz'lz'ty of defecti ;
filtration through the surface soil permitting pathogenic germs to pass, should forng
sewage farms being placed in a position in which they could add i an’y degree to t}ll
impurities of the sub-soil of an inhabited area. 1 would point to the fact t'qhat if he
Health - Officer’s spot-map of the epidemic of cholera of 1892 be examined, it wiﬁtbe
found that there was decided preference for the disease to flourish in tho;e art ;
Black Town within the sub-soil flow of the insanitary areas 1 have alludecf tos 0I
noticed this tendency of the disease in my investigation of the epidemic of 1882. (‘v dl
"my Report thereon) and regarded preference of the disease for the parts near the ; .
coast as due to the increasing increments of filth brought by the sub-soil flow thithzall-
proving an auxiliary cause of propagation in the presence of the cholera microbe.

In this connection, it is well to remember that certain of the Madras

are formed, as Dr. Nield Cook would advise, of town rubbish ; that is tie:aa;vgeifgrgﬁﬂ
special case of Madras, of a very large amount of feecal matter plus bl Th'e
process is shown in Photograph 9. In this instance, the dumping has been eﬁeet.e(i S0 is
to build in the walls of native huts | Possibly, the Health Officer trusted to the oweas
of ten inches or so of mud wall between the coolies and this filth, to proteci? the;sl
from disease germs. But, granted public bodies made, as they should, their farms of
clean material, if necessity compelled their use within the water-shed or sub-goil
flow of inhabited areas, I need hardly point to the danger of their being informed
that it is safe for a population depending on well-water to so risk its contamination
In this connection, it must be remembered that few of our towns are yet provide(i
with public water-supply systems. To argue that in the absence of a correct sewerage
system, disposal of sewage on farms within inhabited areas on sites as completely o%t
- of the direction of the sub-soil flow through the town as feasible is justifiable, 1s the

utmost that can be said ; but to attempt from faulty data at disposal in the téwn of
Madras to teach the people of India that to retain sewage farms in the midst of
inhabited areas is neither to risk health nor the purity of well water, is subversive of
the ordinary principles of hygiene.

It would have rendered me more capable of understanding the ¢ strong opi-
nions” I am supposed to have ¢ inferentially ” stated, had the Health Officer taken the
trouble to speak of sewage farms within inhabited areas and those without. To the
former, my remarks as to absence of under-drainage are obviously applicable. As to
proposing under-drainage at the time of writing, I had no such intention ; I simply
descnbed. the condition of these farms with reference to sanitary results on their
surroundings as aggravated by there being no under-drains. When my Annual Report
was written, I had every reason to hope that Government would adopt the recom-
- mendation of the Water-Supply and Drainage Committee of 1890 (of which I was a

member), and would abolish all farms within inhabited areas—a recommendation
Dr. Nield Cook would now seem to coincide with, although it seems to me a surpri-
sing position to be assumed in view of his declaration of their innocuousness. But, in
view of the change of intention of Government as to carrying out Mr. Cousing’ sewer’age
scheme, of which I have been since informed, the question of the advisability of
correcting the evil conditions that have been allowed to exist on the farms in

inhabited areas ought certainl i : : . »
Lol aate furth?f- on(.:e inly to be considered. = Where I think this action demfable,

Dr. Cook attempts to be-little the effects of under-drainage in a manner that
ought to have no influence upon his readers. After stating that under-draining
had been employed in a portion of the DeMellow’s farm, he gives it as his opinion

that “ the drain pipes in this case were of little or no use, as they were pla
the level of the sub-soil water and had no outlet.” : 4 oo

_ Now, it seems fo me most unlikely that an engineer would have laid down sitb-soil
drains without an outlet, whilst, even if this were so, the drains would not have been
without a certain amount of influence in facilitating air change and water subsidence.
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At any) rate, here is Mr. Lee’s statement of the results, which I extract from a very
interesting report written on sewage farming in Madras by that officer in 1872: —

« This gave the key to our action. That part of the farm where we could get

: absolutely nothing to grow was, on Mr. Robertson’s recommendation,
j immediately broken up toa depth of 18 inches and drained every six
J feet with pipes four feet under the ground level. With marvellous
rapidity we obtained an excellent crop of grass. This advance has been
maintained, and these beds are now one of the most productive portions

of the farm. The supply of pipes running short, many of the beds were
drained less thoroughly by a layer of loose brickbats about six inches in

depth placed at the bottom of the drain-cutting and then covered in. In
others a thin earthen tile was placed at the bottom and the loose brickbats
placed upon that. The closeness of the drains made up for their imperfec-

tion and that portion of the farm is now almost too well drained, since the
sewage runs through so freely thata large flow is necessary to ensure

that the lower end of the bed shall be irrigated. Such careful and

thorough drainage is costly and requires much time. There has been

neither means nor opportunity for covering the whole farm with such a
net-work, though it is hoped that in the course of time, the whole may
be provided with drains fifteen feet apart and four feet deep.”

Surely, the statements of the officers concerned at that time who saw the results,
namely, Dr. Cornish, Mr. Lock and Mr. Standish Lee ought not to require to be
balanced against the opinion given inferentially ” of the Health Officer of 26 years
subsequently. Indeed, I am inclined to think that if the Health Officer searches for
them, he will find the missing outlets.

As to the quantities which Dr. Cook says are disposed of on the Madras * farms,
1 think, unless he produces much better evidence than the statement that a contractor
demanded more after receiving an amount twelve times greater than is required on
ordinary farms, the estimate may well be open to doubt. Dr. Cook himself states that
he has at times seen the sewage of the Black Town farm not being used, especially
after heavy rain. It has been my fortune to see it also thus wasted, and I presume
that at the Black Town farm, as in other farms of Madras, the contractors take care
not to forget that their interest is the production of grass and that during certain
stages of growth flooding is not desirable. That contractors should wish to deprive
a rival of a supply of sewage is hardly a fact that can aid the conception of the
amount really used. It s, in short, not enough that such and such an amount passes
on to a farm ; it is requisite that it be shown that a measured amount of sewage is
taken up by a measured amount of land daily, from month to month and year to
year, when worked on sewage farm principles, and that a correctly-purified effluent
results.

In any case, the utility of teaching that soil should be taxed as to disposal is
open to question. Experience everywhere shows that even in a sandy soil the capacity
for filtering steadily diminishes as time advances, and hence the usual resort to under-
drainage. The greater the amount of sewage per acre the less perfectly can purifica-
tion be accomplished, and the greater the risk of sub-soil water contamination. But
whether the soil used be of India or Great Britain, the sewage to be purified must bear

certain definite proportion to the voids in the soil, degree of concentration of sewage
nd activity of nitrification. In the latter process only, therefore, is *here likely tc;
‘advantage in India that is not reaped elsewhere, in view of favorable tempera-
ture. But in making any estimate for general application, it must be held in mind
that Madras sewage is not likely to be representative of that in towns where correct
methods of removal are in force. Here, sewage passes in open drains of small
velocity permitting of deposit at every interruption of a leaf or stone, and thus slud
which should reach the farm with the water, is removed by hand into carts in thé
streets; and it must be understood that itis the disposal of this sludge on the soil

* 75,000 gallons per acre.—W. G. K.



not only with the object of removing effluent, but of accomplishing purification in the
most complete manner reasonable and practicable. It seems to me that it is due to a
failure to appreciate the full importance of using the best means available, that I amn
indebted to the Health Ofﬁcel: for his protest. The securing of circulation in the soil
by under-drainage where purity of effluent is aimed at, especially on limited areas,
is as essential as respiration to a human being, to which function the access of oxygen
to the soil voids, enabling nitrification to be effected, has been aptly compared.

I see no reason whatsoever, from a perusal of Dr. Cook’s Medical Congress i
to modify my opinions that, whilst the Madras Municipality have so managed their
farms as to prove them a financial success, these are worked on very bad sanitary
principles; it being absurd to suppose that a sewage farm meets sanitary requirements
unless it is capable of disposing with safety to the population on its soil at all times
all sewage intended to be dealt with by it. Of what utility, except for economic

purposes, can a sewage farm be which every seventh day refuses to purify its sewage,

and pours it in a crude state into a stagnant pool that extends through the breadth of
a thickly-inhabited city ! In short, all that can be said as to their management is
that farming with sewage 1s pursued — not sewage farming in the sense accepted by
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10t May 1895, No. 818 M., LocAL axp MUNICIPAL.

GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

READ - the following paperé t— N

From Lieutenant-Colonel G. M. J. MOORE, c.1.E., President, Municipal Commis-
sion, to the Chief Secretary to Government, dated Madras, 3rd December
1894, G. No. 495.

With reference to G.0O., dated 26th October 1894, No. 2189 L., Local and
~ Municipal, I have the honour to forward the accompanying letter from the Health
- Officer together with the paper referred to therein.

: 2. It is unnecessary for me to offer any remarks on what is purely a professional
matter, except to say that the storage capacity of the wells will be increased, so that
there may be no overflow of sewage at night.

R

ENCLOSURES.

- From Dr. J. NIELD COOK, Health Officer, to the Presidexit, Madras Municipal
: : Commission, dated Madras, 27th November 1894. . :

~ Concerning the comments on the Madras sewage farms contained in the annual - Tw RV
report of the Sanitary Commissioner of Madras for 1893, referred for report in G.O. /o : :
dated 26th October 1894, No. 2189 L., Local and Municipal, I have the honour wolfar 0" :
the following remarks. : ¢ oo
- 2. In the few lines devoted to the subject the Sanitary Commissioner inferentially - LR
‘expresses very decided opinions. As I am unable to accept his conclusions and a mere T Sen s
expression of my opinion is not likely to weigh with Government against that of their
own Sanitary adviser, 1 beg to submit a copy of a paper written for the Indian Medical
Congress, in which I have dealt with the matter at some length (vide pages 6 & 7).
8. I consider that under-drainage is unnecessary, as the ground is perfectly
- permeable and the purified sewage will not cause pollution, and that the discharge of
the effluent from the proposed drains is impracticable in the case of some of the farms
on account of their levels. Discharge of sewage into the Cooum only occurs in the
case of some of the smaller farms principally at night when the picottahs cannot well
~ be worked. The amount is not large, as much less sewage flows at night than during
~ the day. The Commissioners propose to deal with it by providing cisterns or storage
into which the sewage can flow until pumping is recommenced. The objection
is that in a hot climate sewage rapidly decomposes, so that there is likely to
e nuisance from the stored sewage. I am unaware of any such thing as
by soakage in connection with the sewage farms. Any soakage which occurs
~is in consequence of faulty drains. 1f it were not for the presence of sewage farms
' in inhabited areas, disposal by discharge into the Cooum and by soakage would be the
rule rather than the exception. With the introduction of a good system of sewerage
 capable of carrying all the sewage to the north of the town, the disposal of it could be
arranged for by the extension of the Black Town farm and the difficulties now
_experienced would disappear. | 3
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Sewage Farming in Madras and the suitability of the system for India—By J. Nield Cook.

How to dispose of sewage has always been a problem of paramount importance.
T do not propose to discuss the laws of Manu or Moses or matters of ancient history.
For my present purpose sanitation may be said to have commenced in the latter half of
the century. In 1857, the Royal Sewage Commissioners laid it down as an axiom
that “the right way to dispose of town sewage is to apply it continuously to land.”
However, considerable difficulties were experienced in putting the principle into
practice. The heavy soils found in most parts of England, the abundant rainfall”
throughout the greater part of the year, the low temperature during the winter
months when vegetable life is practically at a standstill, and the difficulty and expense
of acquiring suitable lands of sufficient extent in the natural direction of the drainage,
have prevented the application of the sewage to the land becoming in any sense
general. In 1875, the committee appointed by the Local Government Board to
inquire into the various methods of sewage disposal reported ¢ that land irrigation
is not practicable in all cases.” The objeet of this paper is to show that the adverse
conditions which prevented the general adoption of this method of disposing of town
sewage in England are for the most part. absent in India. A trial extending over
a quarter of a century has been made in Madras, where the local conditions are in no
way exceptionally favorable, and has proved that an almost unlimited amount of
sewage can be disposed of in this way in accordance with the best hygienic principles,
and further that the produce of the farms finds a ready market and realizes a hand-
some profit on the outlay. At the same time 1 hope to give such practical details as

will enable any one to make a more or less extended trial of the system with good
prospects of success.

The idea of adopting land irrigation as the means of disposing of sewage in
Madras was conceived by Mr. Standish Lee, the Municipal Engineer, in the year 1869.
No worse site could have been found anywhere about Madras than that of the first
experiment. This was in the neighbourhood of Chulay, and is now known as the
D’Mellow’s Road farm. It was a dismal swamp, periodically submerged by salt
water, which on evaporation deposited a saline mud. The soil was black, plastic and
as retentive as stiff clay. Not even a blade of grass grew there. Operations were
commenced in June 1869. The swamp was reclaimed by depositing street sweepings
and was planted with guinea grass. Some crops were obtained, but subsequently
difficulties were encountered. With the advent of the hot weather of 1870 evaporation
increased considerably, and salt was drawn to the surface forming a saline efflorescence
if the ground was allowed to rest a few days. A large quantity of guinea grass
perished, and some harriali, or dhoob, that had been planted, was not strong. A
coarse swamp grass sprang up, which is known as cow grass (Chloris barbata), and
is liked by cattle though unsuitable for horses. Moreover, the surface sauk irregularly,
throwing out the grading of the beds and necessitating a large amount of manual_labour.
Tater on an inspection was made by an agricultuml expert, W_ho traced the main cause
of the want of success to the sub-soil water, which was found in some parts of the farm
at from four inches to two feet from the surface. Thg worst parts of the farm were
under-drained at intervals of six feet with pipes running four feet from the surface,
which was raised by the deposit of rubbish, and after this no further difficulty was
experieuced. My own opinion is that the draln pipes in this case were of little or no
use, as they were placed below the level of the sub-soil water and had no outlet.
The whole neighbourhood is low and swampy and at the present time water is found
at from eighteen inches to two feet from the surface.

The next experiment was made in 1870 at Krishnampett near the sea-shore.
Half the land taken up consisted of pure sea-sand, the remainder of land whith had
been reclaimed with rubbish and covered with a thin stratum of sand. Here no
difficulty was encountered, the soil being porous and permitting the great desideratum
of sowage farming—iree downward percolation. Heavy crops were soon raised
amounting in 1871-72 to about .69.tons of grass per acre. Since then a number of
farms have been started, the principal one being known as the Black Town farm.
This is admirably gituated on the beach 21 miles north of the town. It is so close

" to the shore that last year a considerable portion of it was carried away by a heavy
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o . use and the areas they drain are shown in dark and light colors
o Tﬁecf){gxm:nnfi)gglﬁmzz. It will be notie}erad that some of them are in inhabited
s a(ti arep of) comparatively small size. This is due to the want of any general
areas anf Steinago in the town. In my opinion the fundamental principle for any
system 0f sowerage for Madras should be to carry all the sewage to the north and
5 of it on one large farm, which could be made by the extension of the present
(Il;lsa&(i{sgl‘(())wn garm. This would be more economical and in other ways preferable to

having a number of small farms scattered over the town.

4ot g to @ considerable extent dependent on physical

di?;}l(f: SSfl’i}h: Zzzﬁ)egira;r;‘(llnsgurface of Madras are thus described in a recent report
conM mE(iward Cousins, C.E.:—¢The surface and sub-soil consists, as a rule, of
gz os&s of white and gr:ay sand in which occur at irregular intervals thin beds of clay.
WI;ter is found below the surface at varying depths but generally 1n the low-lying

parts of the districts it corresponds with the mean level of the sea. At no part of this

: i o any considerable elevations of the surface, the maximum
;t:ild}ztspf;g fize;ntgglioa24¥ feot above mean sea level, while many portions of the
towgn are only two feet to six feet above that level. The average elevation of the
gurface may be taken at about nine or ten feet.” The higher parts of the ‘cownZ being

rincipally occupied by private houses with large compounds, have no dlama%e
g stem, provision only being made for storm water. The parts providing sewage to
b}; disﬁosed of are all if anything below the average height given, which neeess1;z?tcs
the lifting of the sewage by pumps, either f;‘om central pumping stations or flo;n
wells on the farms, which is a costly undertaking. At first only the water-lift of t 3

s used. " This is known as the ¢ picottuh ” and cons_lsts of a lever' balance

countrty s woright and worked up and down by men stepping from one side of the
S ro: gthg o%her But for any kind of manual pumping to be .supc'essful constant
g is re uired, and now for the principal farms this primitive system las
supervision ]ded qby the steam-pump, which is in every way mOre satisfactory.
o supelrset ifugal pumps bave been found to amswer best. The Rdyapuram
Ciy i Lf Ii-r ?rom which the sewage of Black Town is p\{mped to the Black Town
pumiping B4 (;on,'th three of them, each fifteen inches in diameter. The sewage 18
oo i Wil into which three sewers empty their contents, ?Lnd_ discharged into
aehipia 2,4 inches in diameter and about a mile and a third in length, bemT g
s Ca‘.St'm;ln malr;lainder of the distance of 21 miles in an open MAasonry ch_annel. No
o g S required after the sewage reaches the farm. Pumping at this
furt}ner-hftmg_ (is n %n an average 223 hours daily, the amount of sewage pumped
et carlﬁe 4 illion gallons. Night-soil is removed on the pail system and is not
s g rf‘ecermtlhe drains, though the urine and washings of the latrines do so.
supposed tlo g fgll e considerably, the average being about fifty inches, which 1s
Tgl evgiiiagszﬁal average for India. A ve{)y large proportion of it falls between the
i i f December.
middle of Octo’tggl‘ al:;%eﬂ]l;].argll;dd'llfi\zn farm to bea fair model for an Indian sewage

o (‘ifl)l:fl‘s:ibe it somewhat in detail. The general arrangement 18 shown 1n
B, FRR lan. The sewage passes from the outfall channel through culverts
the accor.npal}y;ngﬂ?e m-ain carriers. These are banks of earth with a 9hanne1 scoqped
with slulces; into They run in parallel lines about 432 feet apart, giving off at right
auiattes (:P' dary or distributing carriers, which are similar but gomewbat smaller.
angles the S{“ ‘{,ﬁwegl the distributing carriersis 114 feet, and it is divided into two by

s ui{e;vz;d which runs through the beds half-way between them. This may be
ﬁﬁgg theuce;ltral bund. The beds slope down to it from the distributing carriers.

1t is absent in some of the farms, but I thinkitisa good thing to have it, as the

~-gfass may rot at the lowest part of the slope through the water standing there longest.

d so this is avoided. There are further bunds at

p erc({late;ssit:r&“géﬁlietgnri’n&?}g from mear the distributing carriers down to the
mtetr . ? E:b?md These are small and not more than four to six inches in height.
(C}[‘et?elaconducé to the equal distribution of the sewage over the grass. The junction
of aydistributing carrier with a main is made with a stoneware drain pipe of about
< inches diameter. (rass grows freely over the bunds and over the carriers to
:;1: 1;lery edge of the channels, which become coated with a black sludge, which
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hinders the sewage from sinking in though it allows enough g 2 o

grass growing freely over them. Largg drain tiles have bé)f;(}(l)i?glgﬁ s?mlze?f tt}ﬁz
carriers, but they soon get displaced and serve mo good purpose. The gradient of
the carriers should be sufficient to ensure a fairly rapid flow without cal;sglo a scourb
Where the amount of sewage to be disposed of is small, the beds should ‘be made
somewhat smaller than the measurements I have given, in order to get even distri-
bution. The slope from the distributing carrier to the central bund isbabout 1 in 30

The system of irrigation which has been found to answer best is to flood the ™

beds heavily every three or four days, though it can be done ofte i i
effect. The method qmployf:d is to open theg sluice in the outfall Eﬁgnv;;tlhc;fdalz{ tﬂh}(;
sewage run into a main carrier. The drain pipes leading to the distributors to be used
are left open; those which are not to be used are closed with earth and grass. It onei
tl}e first p?,rt of a main carrier is required it can be bunded across at the' requi g
distance with ea?th. The same can be done with a distributor, which is then bre(:lachred
behind the barrier, and the sewage pours out and runs down the space between ti
distributor and the ends of the bunds that divide up the beds, and turns off bet !
these bunds to run down the beds to the central bund. Thé men in charge ofw iin
farms say that they put on about four inches at a time, but the amount mustgbe m “161}
larger as a good deal of sewage sinks in before it begins to lie on the surface T‘]ﬁ-
method of _mterguttent irrigation economises the labour on a large farm, as onl ; thi 13
or a quarter of it has to be attended to every day. Tt also gives ple,nt of Zia ?
air to be drawn into the interstices of the soil and provide the ox yen erseh i
necessary both for nitrification and the formation of tissue. Most culggators irr(; aés
equally all the time a crop is growing, but one of great experience told me thatgthg
younger the grass the more sewage it would take. The grass should not be irrigated
for two or three days before it is cut. This allows it to harden, and though itgdoe
not weigh quite so much its quality is better and it does not wither sog uickl 4
After the grass is cut, which is done in Madras with a sickle with a saw eg e t}{e:
teeth being set the contrary way to an English saw, the ground should lie fall%v;' for
the best part of a week. The careful farmer will then take the opportunity of forkin
it and loosening the roots, though in some farms this is not done more than oncei
year. It favours the development of young roots to replace the old ones, and s
preserves a healthy and vigorous growth. The beds should also be weeded : If thio
is done regularly it entails very little labour, but if it is neglected there may be soms
difficulty experienced. The grass is generally cut rather before it reaches};naturit ;
The contractor reckons to cut a crop every 45 days, which gives eight crops a eay.
In the Municipal parks, where sewage irrigation is carried on, we do not e% ui%e .
many. The method of irrigation by blocking the channels with earth andg br%achixfo
them is primitive, but it suits the native cultivator, who is very skilful with it ang
)

it has been found to answer the purpose, so no att i
b s stg)pp g; e - 04 erppt has been made to supersede it

; Some of the three million gallons of sewage dail

station is drawn off to irrigate the Robinson Pargk, the yrerz:lla?ilxlpc(lagrag:to::s1 et? ig: Il)éll;ﬁ
Town fal"u}s.’ Adding together the area of the patk, the farm, and of certain private
lands adjoining the farm which are irrigated by the contractor, we get a total (?f fort
acres ?,pprommately. This gives a daily average of 75,000 ! gallons per acre Thz
experience of the Berlin farms is that not more than 2,000 to 3,000 gallons of dail
sewage should be allotted per acre, so that the land may have f?he necessar eriodi
of rest. At the Bedford farm in England about 5,200 gallons per acre atrey Pum ed
daily and at the Beddington farm about 6,600 gallons, which is the largest };mo?mt

I know of outside Madras. Yet the Madras contractor; who is getting twelve times~

as much sewage per acre as any European farm would stand, recently petitioned to
havg sewage irrigation gtopped in the Robinson Park on the ground that he was not
getting enough. This is a remarkable testimony to the porosity of the soil and the
copious evaporation and transpiration that take place under the influence of the
Indian sun. At times when 1 have visited the farm, especially after heavy rain, all
the sewage was not being used, the surplus running into the sea at a point beyond’the
farm. The sewage which is used to irrigate the farm does not form a definite efluent,
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but on carefd? examination I have found tiny rivalets trickling down from near the
bottom of the wall of sand in which the farm ends where it drops down to join the

sea-shore. The amount is 80 small that it was a long time before I noticed it.

As regards the crops that do best, though it has been found that nearly everything
will grow under sewage irrigation, later experience has confirmed the verdict of the
early experimenters in Madras, that harriali grass ( Cynodon Dactylon, Hind. : Dhoob)
is by far the most satisfactory. It has the advantage of being indigenous, for Eng-
lish aud French experience has shown that the peculiar crop, whatever it may be,
that suits the neighbourhood, seems to flourish under sewage. It is, moreover, a
voracious feedér, and is not easily killed by excess of sewage. In the wild state in

Jaces where there is not much moisture it creeps for the most part below the surface
of ‘the ground. Native ponies may be seen scraping the surface of the ground with
their hoofs and blowing away the dust to get at it, and will graze where there is
not a blade of green grass to be seen. But, when abundantly irrigated it shoots
up to a height of two feet or more and yields most luxuriant crops. (aptain Horace
Hayes, F.R.C.V.8., says of it in his book on ¢ Horse Management in India”: In
good soil when cultivated it loses its creeping character and grows like English
meadow grass, to which T think it is much superior.” A good farm yields about 45
tons of green grass per acre, which dries down to about 15 tons of hay. This com-
pares very favourably with the Berlin farms, which yield 25 tons of grass or 5 tons
of hay. From this it would appear that the grass grown in Madras contains less
water than that grown in Germany. The English sewage farms yield about the
same amount of hay as the German ones. This is about double the yield from
English meadow land. So where we get one ton of hay from meadow land, we geb
two tons from European sewage farms and six tons from Madras sewage farms. This
enormous difference may partly be attributed to the season of growth being continuous
in India, whereas in Europe it is limited to the summer months, and partly to the fact
that a high temperature in a soil or water up to 99° Fahrenheit increases the activity
of nitrification and consequently of vegetable growth. The bay from the Madras
farms is mostly sold fo the Commissariat at Rs. 46 a ton. This gives an average
money yield of Rs. 675, or about £37 sterling per acre, taking Rs. 18 to the pound,
against £18 per acre, which is reported to be the average price of Italian rye grass

own on the Bedford sewage farm. When the differences in the cost of land and

Tabour in the two countries are taken into account, it is easily seen how it comes to

ass that sewage farming is so much more profitable in India than in England, for we
‘have double the produce on probably less than a quarter the outlay. Besides the
supply of hay to the Commissariat there is a fair market for grass and hay among
horse-owners in the city, especially during the hot weather when grass is scarce.

With regard to the quality of our sewage-farm hay as forage, I wrote to Veteri-
nary Major W. Gladstone, A.V.D., the officer in charge of the horses of His Excel-
lency the Governor’s Body Guard and the Royal Artillery at Saint Thomas’ Mount,

who replied :—

« Since hay from the sewage farms has been used at the Mount there has not been a single
case of anthrax until this year, when on inquiry I found that one of the Majors was using grass-
cutters’ grass. This was stopped and since then we have not had a case. The same in the
Body Guard. I strongly recommend hay from the sewage farms, as diseased caftle are not
allowed to stray over the land, and it is by far the best forage you can get in Madras. Veteri-
nary Colonel I. 8. Shaw says that wherever dry hay has been used anthrax has not been known,
and certainly I have not seen a case. In Belgaum in 1878 we had anthrax, and as soon as the

ors were discharged it ceased and has not recurred since. The same in Bangalore,
hey are compelled to use green grass, as in camps of exercise, &o. So I believe
process and keeping diseased cattle off the land has a great deal to do with

Other Veterinary Surgeons with whom I have discussed the matter have spoken
equally in favour of sewage-farm hay.
Harriali grass grows better from roots than from seed. The roots should be

planted in rows about six inches apart, It spreads quickly and in about two months a
light crop can be cut. If it is planted in a soil recently made by the deposit of rubbish
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tended when a comprehensive sys
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em of sewerage is introduced. For the present
o in utilizing sewage that would otherwise be

i ., With regard
i i i canals or soak into and pollute the ground
d1schargeg u_lt(; ttlel eigvi;);’;cts are to prevent the soil from becoming yvater-lqgged,
i 1'1nder-- ralaleg c,rops and prevents the proper exercise of its purifying actmg on
Whm}glem;;ll(si to enable a larger quantity of liquid to be disposed of. . It has never been
sewage,

ccesstully employed in Indian agriceltural operations. In 2 trial made at the
su

Saidapet experimental farm it was found that its efficiency was destroyed through the
aid

ipe i “to ants, &e. It is quite unnecessary 10 @ highly
o g(ittm_gl tt;)ﬁgﬁkegn:)ijt’s X}a];t;eracola’tion. In the Berlin farms 1t was not atéopteﬁ

ermeabg StOlwas sgbsequently resorted to when the soil got water-logged,I -Ine :
ot B laid 16 to 33 feet apart at an averagoe depth of three to four feet. In I}?OS
pipes being alf ms there is no water to be found under five or six feet and I have
g gr th of ten feet close to where irrigation was being carried on Wlt}lout
dug -down i elillation There is no impervious stratum under_them for a consu_ier-
geng a‘uy ac?or?vn D’l\;[ellow’s road being an exception, as it has an unlzer(;uoug
o dlstangei onl ; slightly raised above the surrounding swamp. In Englan an
sEratum o sf ugd that less than half the sewage used for irrigation flows away «13
Ry :t ISInO India the proportion must be very much less, as gvaporatlzn an
s eﬁigen.. are enormously increased under the influence 0’.[' t].le tl.'opxcal_ heat. A
traus}'i‘lﬁslgzables us to use large volumes of sewa%e bflor uﬁqga.’imn th'Lhquiix nge;%

' ; i o]l of the sub-soil water. <

draining and without appreciably raising theasle;itcalrwd tW ey A

ins in which a small sewage farm W h was
. flllbt?tlileli 1&ilf\e:v]?cyardns of the fa:m, which was used for irrigating a plot of grass,
well wit

ater enough for the purpose, which would not have been

had toa:); %eiﬁznsfbfsoﬁethter level had been raised by the percolation of sewage
necessar

i unt given off by evaporation and transpiration.
through g ghr Ouggae;ciﬁdﬁggd%;o:?ioof isgtno much );or the land, it is better, where
.In.Inala,' if t ? ! xte?nd the farms, rather than to increase the effluent by undel:-
i pos&nblsﬁh 4 derains leading to the Napier Park and People’s Park have over-flows
hagely e by which sewage enters the river at night, when the pumps are at
gl Cogumil 'yv rains. So have the drains leading to two small picottah farms,
rest, or during . d. Ttis proposed to introduce storage tanks to intercept the
Bglupet i L aw & KR, the river, which is inconsiderable in amount. 1 do not

into :
B e ' ak In some parts of the town there is

1 ed to by disposal by soakage. -  th
km;;:gv;h’?)z:stﬁiegedue to};he £ant of proper drains and not to sewage-farming on
soakage, .

ing C ible for the disposal
i i les. Sewage-farming can only be held responsi
2? ie?:é?lgv’lggni?%:;ches itsgdestination and not for defects in the sewerage and

drain%iglz (;)frs:emg;?d for land for sewage-farming in Madras has not been high, and

:an_towns, 1 believe that cheap land suitable for
o Iv?::fdséiﬁe(;il‘l);hgz ;:rlodcllilrable. In the Madras farms there are practically
e purpo:e es of soil—sand and made soil. They are both porous 1n 2 ‘high degree
g twoboﬁ) an equal extent. To test their porosity and their purifying action on
223;;:1 recently performed some simple experiments. I had four filters or guages

# Some idea of this can be got from the following extract from a paper by Messrs. Dawes, Gilbert and Warrington

i i ingland, 1881 :—

i nal of the Royal Agricultural Society of England, ; B 4 :
e g, e o o g S et SR T b
; ; milati i ' : , |

conn&c;;ogbgfgui?:nr&tfge: isrl;?lls;i;:'ﬁo:xn an rgrnwth will be fairly regular. From experiments made at Rothamstead
g)an:y ye:lrs ago with plants grown in pots it was conclud
dry matter added to a plant. = 1t may be, h‘.fwev?‘r,'lg?:n :

srop to yield the same amount of assimilal] 1 ;
%ﬁ:ﬁfﬁfﬁ&l‘g Wiﬁ’ i o pgeicn - dﬁ(tairs:l‘{ye::u:&;;ab?; e}?l.ant food, the amount of water transpired might

| b . ts O‘iilti;‘ ;:‘?a?ézck %:I:viggf anr;::) i(:::‘g\‘:x?:nt}glepfntense brightness of the sun light it would probably be within the mark
e expecte >

D te it at double the amount given above. An acre yiclds 18 fons of, ey metéer, . 1hia would giys T8 2 490 tons
estima’ E 4

of water transpired. E' 016,000 s R e
= 01b., or 2,016,000 gallons per annum = - -.3—65," gallons a day 528 g y
9.000 tons = 20,160,00 v ,016, ] : oS

’ os 0-22 of an inch should be :}dded to this. This is :h;z Lia ons

s robably more than acually eraporats s water b 3L O, o T tho-thioda.of s

ivati i 1d daily amount to allo ) "

mmsmm:;Zruzldl(S?(Iim;g:l??ritgfgg;ﬁr v;(l):]lg’: eallons would be ’loft to join the gub-goil water. The amount lost by
gewage w :

transpiration is prohably more than the estimate taken.

950 10 300 1b. of water were evaporated for 1 1b. of
ei(ll] t: :f)iflr Opngor in soluble plant food a larger amount would pass

han in a soil well manured, The relation between transpiration
’

The amount lost by evaporation in India which averag
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two gallons of sewage, pint by
by the soil almost immediately,
down much more gradually. g:
added a gallon more to each in order to 8et enough effluent ¢
samples of the sewage used, which was taken from the well in the Réyapuram pump-
ing station, and of the effluents, to Surgeon-Major J. L. VanGeyz
Chemical Examiner to Government, who very kindly analys
following are the results of hig analysis :—
ANALYSIS,

Parts per 100,000,
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]
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the delivery of sewage in or on the fa i

fhas vag n £ rms. He must dispose of a

mostf’:ptphri ‘g?imgzs;gl{lzfddﬁhver. Hg must cultivatepand mazar;:ckh:egfiz (i)n glle
fges spptgTed anner gach (}ep them in a clean condition, free from weeds, &c 3 He
e bty e harms to the officers and servants of the Munic,i alit s
ol it }'Tif % tw aﬁ state t_he farms are kept and whether an part R 1};
WS 0 e The B o fho JASeoad o mnet exeente the repairs
cisterns, &ec., if he first obtains consent foiL Sth'e eprlggg:edojfwgfl[{mtr%ﬁ;n éo;;fn“.’ ?VSIBIS;

s 1ss1oner

agree not i
Sags.” Tio somtantt ot IOl T Loy 0t a0 ouefime for  longer period. fhansf¥e
municipal land with the 0 cultivate or irrigate with sewage other land than

consent -
B 250 porcavaie (104 ent of the President, and pays to the Commissioners

W ie =—.1:39
The contractor has to cultin::te a}ngzingg;i? L a?{: uml for lands so cultivated.
gate any other land acquired, rented or

handed over t icipali

per annum for fa;g: sg/lllnllt(}lpahty, f"?d pays the Commissioners Rs. 300 per cawnie

of India promissory no teu : lvated. The contractor makes a deposit of a Glt;vernment
or Rs. 4’7;)((3)t as security. Deductions may be made from

The contr : .
profitable thana::oi]{?;eniﬁvhlfeh was introduced in 1888 has been found to be more
a contractor has an e egonf tarms dePaI‘tm(?ntally. The usual objection to it is that
fear of injuring hisy ¥ to profit and will not use all the sewage on the farms for
5 crops. No trouble has been experienced from this cause in

Madras tl 2
Aot ke ot T LRSS T
weeds and objectionable kin r in the matter of irrigation. One contractor allowed

. ds of rass t 1 . i

grass with st . : grass to gain ground, especially a kind of swam

D'Mellow’s %Eﬁﬁﬁa‘“teﬂa"mg roots (Panicum fluitans) ohieh ggined a hold in the
rm, and to a less extent cow grass ( Chloris barbata).

The farms are put up t . : ;
Rs. 7,250 P P to public auction triennially. At the first sale in 1888
per annum, or Rs. 21,750 for the whole period, was the highest bid. On

this, if the cost i 3 .
yea;s ol owfn %fel(?;l?_gmg on the farms be included, there was a loss on the three

Income. Ezxpenditure.
Rent of £ RS, A. P. TR G
e . .. 21,750 0 0 |Establishment Mt
Overtime WY . .o 153 10 8
Fitters staff .. £ ok ol g e
Loss .. Labour (including pumping). . 85,414 5 10
. .o .. 19,239 11 6 | Rent of sewage farms oo BAB0 B
40,989 11 6 40,989 11 6

——
e e — —

Thi
S ploowh 8 loge ot . 19,239-11-6, or rather more than Rs. 6,000 a year. In

1891 the bet i
was obt:in:dt:er OP;I z}eli;fa Rs. 15,600 per annum, or Rs. 46,800 for the three years,
1 actual profit of Rs. 18,307 was realised, the expenditure

having b
8 been somewhat reduced. In 1894 the farms were let for Rs. 19,000 per

annum or Rs. 67,000 £ i 1
an exbadtitites )l th%r;:;()?f‘ee years. The following is an estimate of the income

o —
Income.

Rabebfamg 7 B0 s. :
Private land .. 7 L 'ls'ivggg Rent, maintenance, &o. s B

Added land (23 years) .. .. 5312 | Profit

Ezxpenditure.
RS.
30,630

R a——

Total 4 et 77,162 Total - 77,162
The estimatfad profit for the period is thus seen to amount to Rs. 46,532.
The conclusions I draw from the evidence adduced are as follows :—

(1) Barren land can be acquired = ! FT A
Indian towns. quired at a moderate cost in the vicinity of most

.8, .o L .e .o 46,532
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(2) No matter how barren the land is, if it is permeable, it can be utilized for
the formation of sewage farms.

(3) Sewage farms in India can be laid out at small cost, a maistry with a gang
of coolies being able to do the grading of the beds and make the bunds and channels.

(4) Owing to growth being continuous more crops can be raised in India than
in Burope and sewage can be more satisfactorily disposed of in very large quantities

throughout the year.
(5) Owing to the temperature of the soil being particularly favorable to nitri-

foation and growth in the presence of sufficient water the crops are very heavy.
(6) Owing to the scarcity of good forage during a great part of the year there -

is usually a good market for grass and hay.
7) Owing to the exclusion of diseased cattle from the farms the grass is not

liable to infection with disease germs. The hay compares favorably as a food stuff

with forage from other sources.
(8) Sewage-farming can be carried on in the proximity of houses without

affecting the health of the residents, though it is better to locate the farms ata
distance from a town as there may be some nuisance from the sewage wells and main
carriers owing to the decomposition of the sewage before it reaches the farms.

(9) Owing to porosity of the ground and the enormous volumes of water given
off by evaporation and transpiration, under-draining is not generally necessary though

it may be in particular cases.
(10) Sewage after passing through the ground is sufficiently purified to be

admitted into a river, or to join the sub-soil water without causing pollution.
(11) The native cultivator is quite capable of laying out farms and carrying on
sewage cultivation without close European supervision. He is an adept at irrigation
rocesses, having inherited his aptitude and familiarized himself with the methods
almost from the time of his birth.

12) The system is suitable to parts of India where the ground is permeable
and the rainfall is not excessive. It can be carried on profitably even where the
flatness of the land necessitates the use of pumps, and should yield a much bigher
profit where the natural slope of the land permits them to be dispensed with.

e

No. 25.
Referred to the Sanitary Board for remarks.

(By order.)

(Signed) =~ 'W. FRANCIS,

Fort St. GEORGE,
Acting Assistant Secrelary.

12th January 1894.
To the Sanitary Board.

From Surgeon-Lieutenant-Colonel W. 6. KING, a3, oM, D.PH, Acting
Sanitary Commissioner for Madras, Secretary (General Sanitation Depart-
ment), Sanitary Board, to the Chief Secretary to Government, dated Camp,

Tirupati, 10th March 1895, No. 472-8.

dated 12th January 1895, No. 25, Local and Municipal,

With reference to G.O., ]
d herewith my remarks on Dr. Nield Cook’s paper on

1 have the honour to forwar
sewage farming 1n Madras.

el

—

Remarks by the Acting Somitary Commissioner for Madras as to Madras Sewage
Farming.

atters dealt with in Dr. Cook’s Mefiical Con%ress paper have been
blished, and I therefore would confine attention to suc unusual conclusions
long egIADISAE Dr. Cook states, owing to the exclusion from the

think require modification. : tes, 1 : :
?:.t}n of disea%ed cattle, the grass & not liable [italies mine] to infection with disease
germs.” Because place is styled a sewage farm and even cattle be excluded, it does

Most of the m

i
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not follow that infection will not oceur. This is solely a question as t
the sewage used had of infection and of getting rid of it qbefore arrivglv;?i;:hzfi::;s
The instance given in support of this contention at page 5 of Dr. Cook’s paper, simpl y
points to the possibility of well-dried hay being a safer forage where anffhraxp iz
ooncerned than grass, the reason being that prolonged exposure to sunlight is
inimical to anthrax spores, whilst damp grass and ill-drained soil offer conditions
favourable to their vitality. 'Against this, however, must be placed the experiénce
that hay by its mechanical action is by good authorities held to be likely to favour
infection by the making of abrasions in the mouths of animals. In the case of a
sewage farm devoid of under-drainage and subject to waterlogging as in the case of
DeMellow’s, anthrax spores introduced with the sewage would be in little better
osition than in the damp soil surrounding many of our villages. But there is this to
Ee said; in town life anthrax blood ought very rarely to reach the drains, the animal
being usually taken out entire from the neighboutrhood of habitations ; s+ e in the
country, the cutting up of animals is practised by chucklers where the anima’i drobs
and by this process the spores, as contrasted with the bacilli, are set free. Of courgey
I do not forget the claims of certain authorities that pathogenic microbic life suffers
in sewage farms as a result of crowding out by saprophytic germs and alkalinity of the
sewage ; but, on the other hand, I cannot so far forget the highly-resistant character
of the anthrax spores, and the variable factors that have to be dealt with in connection
with sewage farming, as not to consider Dr. Cook’s assumption that sewage farms are
¢ pot liable” to infection as dogmatic, and likely to lead to serious meglect of
requisite precautions.

Again, he affirms that “ sewage farming can be carried on in the proximity of
houses without affecting the health of the residents, though it is better to locate the
farms at a distance from the town as there may be some nuisance from the sewage
wells and main carriers owing to decomposition of the sewage before it reaches the
farms.” To assign as the sole reason for removing sewage farms from inhabited areas
that ¢ some ” nuisance may result from the main carriers is to say the least regarding
a serious sanitary question lightly.

Dr. Cook quotes, as supporting his contention as to innocuousness, Dr. Carpenter’s
conclusions as to the Croydon farm. That enthusiast would have had us believe
that either the grass seized disease germs, or that they committed suicide by enterin
into the grass! But here is what the Medical officer (Dr. Creasy) of the Orphan
Asylum, mentioned by Dr. Cook as being in the neighbourhood of the farm, reports
on the subject— ¢ typhoid fever has been in every cottage on the estate.” The Medical
officer of Health, Croydon, also some time back persisted, in spite of Dr. Carpenter’s
opinion, in regarding the presence of the farm as influencing the propagation of scarlet
fever in the vicinity. Again, we have the classical instance of the Cumberland and
Westmoreland Luaatic Asylum, where dysentery was traced to mismanagement of
the sewage farm. Pasteur’s recent protest against sewage farming in the vicinity of
Paris also cannot be ignored. The evidence produced by Dr. Cook as to the
innocuousness of the Madras sewage farms is unfortunately of little utility. Such a
matter cannot be approached without correctly-worked out statistics ; loose state-
ments can be of no value in deciding so important a question. That he might have
difficulty in a town having a mortality of over 40 per mille in finding that the localities
of sewage farms are specially affected with certain diseases I can well imagine, the
condition of the sub-soil of Madras generally being_that of a badly-managed sewage

farm; but to deduce statements as to safety, applicable to India generally, from:

observations made in so insanitary an area as the Madras Municipality would demand
a very close study of refinements in vital statistics. '

His conclusion that, ¢ owing to porosity of the ground and the enormous volumes
of water given off by evaporation and transpiration, under-draining is not generally
necessary, though it may be in particular cases,” seems to me to exhibit confusion of
ideas as to the functions expected of under-drainage. It stands to reason that the
greater the rate of evaporation the quicker will porosity diminish simply from rapidity
of deposit of sludge on the soil surface; porosity being diminished, the greater would
be the urgency for under-drainage in reference to nitrification.

e
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Another conclusion of Dr. Cook’s is as follows : — Sewage after passing through
the ground is sufficiently purified to be admitted into a river, or to join the sub-soil
water without causing pollution.” This is a most dangerous generalization. Of
investigations as to the influence of filtration of sewage through soil, there is endless
evidence from the time of the Rivers Pollution Commission downwards. No more
complete testimony can possibly be quoted than that obtained through a series of years,
aided by all the resources of modern science, than the investigations of the Massa-
chusetts Sanitary Board. Their chemical and biological examination of filtrates of
sewage, under every conceivable condition, amount to many thousands. The utmost
any expert on this subject has hitherto ventured to affirm, nevertheless, in view of this
mass of evidence, is that as a result of filtration through soil there is secured one of
the best practicable methods of purifying sewage; but no one has yet been found
who would assert that in the filtrate joining either sub-soil or rivers ¢ pollution ”’—in
whatever sense that term open to most varied interpretation, is applied—does not
occur, or, that its freedom from disease-bearing agents is so absolute as to warrant its
being stated that it is incapable of in any way endangering the public health.”

That many important towns in civilized countries are obliged to get rid of their
offluent into rivers is a matter of necessity, and is accomplished with the knowledge
that dilution and the various processes of self-purification will further aid in the work
of prevention of danger, already attempted by filtration through soil. The same
reasoning applies to the admission of such filtrate to the subsoil water; no one would
however deny that danger exists. Thus, on the Paris sewage farms, rather than run
the rigk of contamination of the sub-soil, it is ruled that when the effluent from the
under-drains is interrupted by rise of the Seine, the crude sewage must be discharged
into the river.

Dr. Cook has gone to the trouble of making three special experiments with soils
from the local sewage farms. He shows that he produced a filtrate that was equalled
in evil composition with that of certain waters in Black Town, and he argues there-
from that no untoward result will occur, by sewage that has passed through a sewage
farm entering the sub-soil. This, of course, proves nothing ; as no one would wish to
affirm that the sewage sodden soil of Madras is likely to produce good water in other
than unusual localities. But, to argue from such data to a general application
elsewhere, is quite another matter. In the first place, in localities other than Madras
such an effluent would seriously pollute the sub-soil considered merely from its
chemical composition ; but Dr. Cook’s experiment ignores the factor upon which any
evidence as to disease production must be based. Although a certain unwonted
proportion of albumenoid ammonia and chlorine would certainly not improve a
human being’s chances against disease, the risk cannot be gauged by this, but by the
presence or absence of the causative agents—that is, of specific microbes. On this
important point Dr. Cook’s results afford no information ; the experiments of the
Massachusetts Board, however, supply the deficiency. It is shown that sewage
filters working under the most favourable conditions can deprive sewage passing
through them of 99 per cent. of micro-organisms. But seeing that each cubic
contimetre, ar, say, each half-teaspoonful, may contain 1,000,000 microbes originally,
the chances of specific disease germs reaching sub-soil water in the vicinity of a
sewage farm can hardly be ignored ; especially if this addition to the goil proceeds
year after year, and there be no under-drainage to assist nitrification and to remove
the effluent to the further self-purifying processes of water-courses and sunlight. But
whilst this is the best result procurable, it must be remembered that 95 per cent. is in
cortain conditions found to be all that can be accomplished, and that errors of manage-
ment reduce this enormously.  When, therefore, Dr. Cook points to his three
experiments as proving the. safety of sub-soil water from pollution, his conclusions
can hardly be said to be complete, irrespective of the circumstance that the factor of
prolonged use of the filter has not been entered into. Moreover—probably uncon-
sciously—he has in this experiment not faithfully imitated the processes which proceed
on Madras sewage farms ; his filter represented a farm with under-drainage, which he
has decried as unnecessary.

His deductions from these experiments that ¢ made soil” is rich in nitrifying

organisms is universally acknowledged, but I' cannot help thinking his advice to
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imitate its efficacy by using two feet of sweepings”
‘“sweepings” over sand go i
{;’:‘t’:- t.hif ;hf;:":’:;m}zgefamom{t of nitrifying microbes in suehga, ﬁi}ﬁfél dsos:{Is(zl)
sewage geing forced npo(r)l :1:' galile g‘)ztxiervtgtlg)ettrid (}f ‘:ithfout s added to k4
. 3 ) wo feet of ordinar

:xfﬁemg:uﬁgxtaiiaﬁr of sand, the latter would find its work of pgrit"gﬁ:tdizls ptzglyl
: . - posing of the filth—including feecal matter—brought from this
oo ot mc;gi ey airlﬁ d(;f oxygen within the soil voids by quickly depriving it of
Slook thiit ot b b’r oo entrance and thus mitrification can be best supporied—an
Py g f;glter :l: by under=drainage. Dr. Cook’s further inference that
. et b Toniased 1 Wwith earth more compact * as in the case of soil of the farms

g used he would have secured better results chemically, is also not in

accordance with actual testi . <yl .
Gitrilleation Tt alludede:ol.ng of such comparative conditions nor with the theory of

experiments show that

Wh : 4
en, however, applying experimental results to practice, it is hardly necessary

for me to say that the sub-soil of towns does not always fulfil the condition of a neatly-

fl(::,ztr:g:e(flagll::r’ ::fh.;s dlePicted in Dr. Cook’s diagram. There are few sub-soils that
sewage- before i hasyl % evels, and crevices that would guide, or permit to pass
undergene purification. Thus, places distant from the point of

deposit may by sub-soil soakage be - :
A . e contaminated with sewage, and every
pateh of soil receives filth and is taxed to purify it, there is ample ?roﬁaiht:ta:hz

g::ft:lrl yh:l:gigoisggl:f;a efo:fsg?-soil pollution. Once a pathogenic microbe has suc-
S chanisastol e upper 18 inches of soil teeming with saprophytes,

being carried forward with the sub soil i

hances - water, and b i i
.%lt‘:mrl):c%tﬁn' by the presence of nitrates from the sewage ﬁlzcrate, a?;ngf»'a :l;iedblm
. f e l'fsssnc 1llnsl:ance of the Lausen typhoid epidemic showed that by irrigation r? %
soil surface, the typhoid baeillus can be sent through a mile of sub-soil. ey

Tun consideration of the fact that sewa h .
C ge reaches the soil of
other sources, 1 by no means wish to lay the blame solely to SeWage%};(;ll{inTown from
to the fearful mass of diluted sewage collected in the Versarpady tank—uvide % | or solely
No. 11—that escapes treatment on farms between Phncu Al ing Coshy ?togl'aph
but it is indubitable that within the last few years the “Seven Wells ’?n:':tcalllfl’
er has

deteriorated in quality. Further, coincidently with a fall of the sub-soil water—though
—though -

not proved necessarily to be depending cn this cause—typhol :

Bl:itish troops using it to a lamentableg extent. These ?ré)l]ljso laiefei‘xlle; ]l?sgeaﬁig e
soil water flow from the points of pollution named. ~Whether or n“;,l 'hthe “be
obt:}med the specific disease of typhoid from these waters, the progressi(x)r td%tr"ops
which the wells have undergone, as proved by chemical analysis, showis t.l(iat 21{21\:;;1;

 sewage to pass through earth, whether the site be called a sewage f
~ matters little, and that, as time advances, if the filter be overtaxged,a;;lu&rio?, sgifé

sub-soil water results. Indeed, I should think that the mere 0ss1bilit, !
filtration through the surface soil permitting pathogenic germf to pg;tyshocfu?gf::&vﬁ
sewage farms being placed in a position in which they could add in am,y degree to tllle
impurities of the sub-soil of an inhabited area. I would point to the fact that if the
Health Officer’s spot-map of the epidemic of cholera of 1892 be examined, it will b
found that there was decided preference for the disease to flourish in those arts i‘
Blapk Town within the sub-soil flow of the insanitary areas 1 have ﬂlude«f to 0I
noticed this tendency of the disease in my investigation of the epidemic of 1832 (-v id
my Report thereon) and regarded preference of the disease for the parts near the e
coast as due to the increasing increments of filth brought by the sub-soil flow thit?xea
proving an auxiliary cause of propagation in the presence of the cholera microbe. 2

In this connection, it is well to remember that certain of the Madras sew m
. - a f

are f.ormed, as Dr. Nield Cook would advise, of town rubbish ; that is to saygei:: th:

special case of Madras, of a very large amount of feecal matter plus rubbish. This

* To prove that the process of purification did not depend upon the compactness of the pores tho i
: h
was passed, the Massachusetts Board used gravel stones of the size of bennl:,a which were pprgviouslyngas;:dmfl:-e:e :,vfafﬂ

sand. The Board concluded that  the removal of this organic matter isin no sensea mechanical one of holding back material

“between the stones, for they are as clean as they were a year ago; but it is a chemical change, aided by bacteria "'\~

W.G.K.
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rocess is shown in Photograph 9. In this instance, the dumping has been effected so as
to build in the walls of native huts ! Possibly, the Health Officer trusted to the powers
of ten inches or soO of mud wall between the coolies and this filth, to pr_otect them
from disease germs. But, granted public bodies made, as they should, their farms of
clean material, if necessity compelled their use within the water-shed or sub-soil
flow of inhabited areas, I need hardly point to the danger of their being mﬁ'orrped
that, it is safe for a population depending on well-water to so risk 1ts contamination.
n this connection, it must be remembered that few of our towns are yet provided
with public water-supply systems. To argue that in the absence of a correct sewerage
system, disposal of sewage on garms within inhabited areas on sites as completely out
of the direction of the sub-soil flow through the town as feasible is justifiable, 18 the
utmost that can be said ; but to attempt from faulty data at disposal in the town of
Madras to teach the people of India that to retain sewags farms in the midst of
jnhabited areas is neither to risk health nor the purity of well water, 18 subversive of
the ordinary principles of hygiene.

It would have rendered me more capable of understanding the ¢ strong opi-
nions” I am supposed to have « inferentially ” stated; had the Health Officer taken the
trouble to speik of sewage farms within inhabited areas and those without. To the
former, my remarks as to absence of under-drainage are obviously applicable. As to
proposing under-drainage at the time of writing, 1 had no such intention ; I simply
described the condition of these farms with reference to sanitary results on their
gurroundings as aggravated by there being no under-drains. When my Annual Report
was written, I had every reason to hope that Government would adopt the recom-
mendation of the Water-Supply and Drainage Committee of 1890 (of which I was a

. member), and would abolish all farms within inhabited areas—a recommendation

Dr. Nield Cook would now seem to eoincide with, although it seems to me a surpri-
sing position to be assumed in view of his declaration of their innocuousness. But, in
view of the change of intention of Government as to earrying out Mr. Cousins’ sewerage
scheme, of which I have been since informed, the question of the advisability of
correcting the evil conditions that have been allowed to exist on the farms in
inhabited areas ought certainly to be considered. ~ Where I think this action desirable,
I will state further on.

Dr. Cook attempts to be-little the effects of ander-drainage in a manner that
ought to have mo influence upon his readers. After stating that under-draining
had been employed in a portion of the DeMellow’s farm, he gives it as his opinion
that  the drain pipes in this case were of little or no use, a8 they were placed below
the level of the sub-soil water and had no outlet.”

Now, it seems to me most nnlikely that an engineer woald have laid down sub-soil
drains without an outlet, whilst, even if this were so, the drains would not have been
without a certain amount of influence in facilitating air change and water subsidence.
At any rate, here is Mr. Lee’s statement of the results, which I extract from a very

interesting report written on sewage farming in Madras by that officer in 1872: —

& This gave the key to our action. That part of the farm where we could get
absolutely nothing to grow was, on Mr. Robertson’s recommendation,
immediately broken up toa depth of 18 inches and drained every six
foot with pipes four feet under the ground level. With marvellous
rapidity we obtained an excellent crop of grass. This advance has been
maintained, and these beds are now one of the most productive portions
of the farm. The supply of pipes running short, many of the beds were
drained less thoroughly by & layer of loose brickbats about six inches in
depth placed at the bottom of the drain-cutting and then covered in. In
others a thin earthen tile was placed at the bottom and the loose brickbats
placed upon that. The closeness of the drains made up for their imperfec~
tion and that portion of the farm is now almost too well drained, since the
sewage runs through o freely thata large flow is necessary to ensure
that the lower end of the bed shall be irrigated. Such careful and

thorough drainage is costly and requires much time. There has been
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throughout -

v e s ey Jittug my SR
N g N S al’o?]n the sewage extended over the vlv’ﬁcllon, found no
these facts, I fail to under tg the road towards the People’s Par]g e of the ground
Wb i mitl ATkl g e e stand Dr. Cook’s denial of disposal of ;. T Shodaceal
el I’f . 3 ot ‘;u f{lillnctlgn of these sewage farms to d(‘j::lwag,‘e by: soakage
sewage farms at all. The ar, this function they must forfeit the it L
to prevent a certain pro Ort,g‘lment advanced that these inferior a pretence of heing
begging:ihe question PIndlon of crude sewage going where it sshon‘l?ingeme’n o
that larger storage re.serVOirZegI’.eﬂ:,e 099‘3955}011 of the President alxid Ilz’llzgltl}i e
a sufficient indication that my rengll{l;s;';z ;?elfch‘l:;gg;&n with these farms, is o?ifiisﬁlf‘

Dr. Cook maintains, in spi

R i , in spite of the condition : |

e i g Lot By ok

farm is in part under-dlrlaninzgdmmage; but the converse is alssetr?lrms ey

{Ql'll'oughout is feasible. Agﬁlai’nmilltzi i;l . qﬁe ctanhdoubt, hetsiney tha:'itslz‘;ﬁ?uiw’s
0. 6 will permit of under-drai i« RS, SoNb o hbramuti I Fhoto

ki 0 ge plot shown in }
Cobuirarid: Obblizme'a: Cansl it co%ﬂ 2 iils :f«:aa:gp?ifetlhe farm plots on the bani;:; Egl :l:g

If sewage farms are to t
to dischg ake rank as sanitary work
iadidit 2 s hat has ot passed th ot the Lok I, tI;le so arranged as
siderable period, in t{)le ealégegf Z(;Igf(fzt’ prove% Pt anal;SiSe 3(1)111" T
at an Oi t i : arm to e suﬁc' t. b l'ulg a con-
receigepallnthe sei:;ggx;ﬂ;fle% at _Perambilr Barrack lf{ﬁad I)Irfidth:_giound at disposal
b iy b it e farming should be abandoned, and %h e too limited to
s ments. Indeefic 51't-111)repared under-drained sewage’.ﬁlter o lf,eWage should be
L s e S Sy Sinied, T which would  fulfil
my Annual Report I % Opzlc‘l a;guﬁl}goviment in Tarins that at thg z?xgzntlfon of recom-
Mr. Cousing’ : e abolished, in the of my writi
farm near inh:f)}iltzlgeat):;zgiioﬁgﬁ?ggy :ffetited,fl’would nozz')zzinvcizeofhﬁeinpzssﬁ)ility of
under-drained and pre ) ion to plots for irrigation “ n each sewa
. . pared as sewage-filt : , Special portions shoul
is not required for the cro A ge-filters to receive flow during rainf: ould be
should be enla crops. As a necessary adjunct, ei grainfall, and when it
employed for ;ﬁi;; lsi}:'lfgiﬁ?tgi:;y the PresidentJ, or, ;v(}?:??: g;:t:: Hg}&ng l‘iSe;-lvoim
present ; or, as circumstances de »ngda greater part of the twenty-f(;ur hur ke
sconomy, both srrangements sh manded in individual cases with regard ours than at
is a fair compromise, wi ould be adopted. This prob egard to efficiency and
ool s A e i is probubly, in the case of Madrus,
ciates, I regard it as essentia({a:ﬁ:tngilth the %elaneral principles wh?::aﬁmig; bgta kPutl:ing
on a farm within inhabi ere a public body i Dr. Cook enun-
it also shm?l,:l dl.:: ;g%b;st:i: g:: 3 a: :hresix:llﬁ o}f the abgire:?)?gegﬁ::t geISPOSe of sewage
not only with the object of r Ct the abitants by arrangi werage system
e ging for under-drainage,
most complete manner reaso en;)i)mg effluent, but of accomplishin nder-drainage,
S o o snreoikld he fulln'a e and practicable. Tt seems to mg purification in the
2 s that it is du.
indebted to the Health Offi importance of using the best means © that 1t 18 due to a
by under-drainage where cer for his protest. The securi  available, that I am
: ; here purity of effluent is ai ring of circulation in the soi
is as essential.as respiration t t 15 aimed at, especiall 1 1n;the soil
to t'K Y A 7 i O.a hu}nan bemg to whi % - y on llmlted areas,

e soil voids, enabling nitrification to be e,ﬂected, oﬁlaiul?;}:;oz;ae access of oxygen

y compared,

I see no reason whatsoever, fr
sl 80T , from a perusal of D ! i ngress paper
‘ tf: rz;:d;ﬁyt ;nyrggﬁzns that, wh11§t the Madras Muxl;'ic(i}gzﬁts Mhzdma.l s .
e o ii) i (la)m ur?l financial success, these are ‘wonk);d iesnd mm,their
unless it is ca blg af Ejd.i to suppose that a sewage farm moets i -Zery bt m.

s ingndz do . sposing with safety to the population.:‘;am'isary ot ot
ssgmn g o be dealt with by 1t. Of what utilit e; e
; b wage farm be which every seventh day refusg;zto ;?:I;:t;o:t:z:n -
wage,

| and poursit in a crude state into a stagnant pool that extends through the breadth of
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am‘i city ! In short, all thean be said as to their management is
that farming with sewage is pursued — msewage farming in the sense accepted by
sanitarians.
(Signed) W. G. KING, Surgn.-Lt.-Col,
7. Samitary Commissioner for Madras,
Secretary (General Sanitation

6th February 1895.
Department), Sanitary Board.

m———

5, No. 818, Local and Municipal.

Orper—dated 10th May 189
ill be forwarded to the Presi-

The memorandum of the San

dent for consideration.
9. Tt is understood that a committe¢ the Commissioners is NOW sitting to deal
with the que i o the existg system of drainage and that the main
feature of the rec ich ifill ‘make will be the introduetion of the
back-bone drains of Mr. Cousins’ schen without, for the present, the subsidiary
drains and house connections. If this pl is introduced it will probably be possible
to get rid of the small sewage farms whi are scattered about the town and to con-
centrate all sewage farming on one spot.

3. But in the meantime measures : the soakage to which Dr.
King alludes chould be taken and propois for preventing the flow of any sewage
d for and the result reported to

into the Cooum should be consi

Government.

4. His Excellency in Council is n prepared to admit that um_ier-draining of

sewage farms is unnecessary. Of cours if the scheme referred to 1n paragraph 2

supra is carried out with the result thathe smgller sewage farms are abandoned, it

will not be necessary to g0 to any large (pense 1 under-draining these, though, as it
i nage system can be

will be some time before any improveent in the existing drair
herew under-drainage 18 manifestly necessary, to

executed, it would be advisable, W | s ™
carry it out at once as economically as msible, soakage being 1n all cases promptly
dealt with. Whatever course, however, 1 followed as regards the drainage of Madras
the large farm north of Black Town will emain, and Government is of opinion that
very early steps to ;under-drain this and ischarge the resulting effluent into the sea

ghould be taken.

itary (amissioner w

(True xtract.)
J. F. PRICE,
Chief Secretary.

President, Municipal Commission, Madss.

To the
Sanitary Commissioner.

Exd. A. Bailt.
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