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T DProcéedings of the Madras Government, Public Works Department,
- { o . 21st June 1865. T
No. 508. - "7 . Read the following papers r— ‘ Sy ;f
- From D. MACPIIERSON, Esq., a. b., Inspector Gencral of Hospitals, Officiating !
;. President Sauitary’ Commission, to .Colonel C. A. ORR, R. E., Scerctary - ;
| ] . to Government, Public Works Department, dated Madras, 25th May 1865, :
No. 33 A. . ' . . : s
S, : . : , L i
1. - I have the honor to acknowledge the receipt this day of your Memorandum " : -

No. 814, dated 20th instant, calling for m¥ observations on the suggestions by the -
Barrack and ITospital Improvément Commission in England, vegarding the sanitary
works required for improving Military Stations in India... o
2.. The report referred to, details fully the general principles on which prac<
tical expcrience in sanitary works and measures are based, and as the introduction
of these clsewhere, invariably result in an abatement of discase, the ¢ Suggestions ™
are tendered by the Commissigners, ““not with a view to fetter the judgment of
authoritics in Ind#s,” but in the hope that, with certain modifications, to suit parti-
cular stations and localitics, they may aid us in the introduction of the necessary
reforuis. ' o ’ L
3. " The suggestions are founded on the “ Report of the Royal Commission on-
the sanitary state of the Indian Army, which show, that improvement at all stations
includes the following clements :— ' o ‘ D
“(1.) A thorough drainage of ground occupied by stations. S
“(2.) Anabundant supply of pure water distributed over stations. © .- -

. L

LT
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EIEL R L SRR

TR W a0k

~a

“(3.) The adoption of healthy principles of construction in - Barracks,
including suitable provision for the recreation and employment of Soldicrs, * * *
“4.) Improved principles of Ilospital construction.

v ‘“(5.) Improving the Sanitary Police of stations, bazaars, and adjacent
Native towns.” ' : : ' s
: 4.. The Commissioners warn us against falling into the grave error to trusi to
} any one of the above points as sufficient for the removal of local causes of disease, ¢

Rl T O R D s u

el

and urge that all should be carcfully provided for, prior to the construction of new :
Barracks ; on similar principles they advise a ¢ consistent scheme to be drawn up *
“ for making our present stations habitable and healthy,” - - 0 . . . <

5. 1 consider that the majority of the improvements suggested can be prac-{
tically applied to our Civil and Military stations in India, and 1in this opinion my;
colleagues in the Commission concur. P ’ R

6. Generalising, as these suggestions do, so many minute points in detail, cach:
very essential in themselves, we believe that they will materially aid the Enginecr?
in drawing his attention to the introduction” of measures which will add to they
salubrity of the locality, and to the comlfort of the troops and community..

7. The first subject treated by the Commissioners is sib-soil and surfuce drains

Rt

Y

»

age, and puring. _ : _ o o 3
8. The wdlvantages ¢ acgui’rcd by sub-soil drainnge in England, by increased

¢« productiveness of the soil and improved Lealth generally,” are urged as a reason|
why similar works should be introduced into India, and we believe that there “are;
fow of our stations, where the system in whole or in part may not result in fsimﬂar;
ood. For malaria generated, by damp * * must diminish as the ¢ water level is
concentrated aud lowered.” e » = R }
9. Surfuce Jrainage iseven more important than sub-soil drainage in India, and:
conneeted with this subject should be considered the removal of soft and slopy in-}
equalities, the levelling of pits and holes, the paving of immediate surfaces surmund{
ing Dareacks, the formation of gutters on the ountside margin. of raised footl}aths;
along streets and roads, and the storage of water from the roofs of Barraqks, thhezz
: for domestic or for lavatory purposes, plunge-baths, &e. - .. 73
b 10.  Scwerage and drainage, the subject next dwelt on by the Commissioners, 13
¢ g question of vit 3-

al importance to us In India, as none of the now recognised prix
. eiples of action have as yet been caforced within our Military and Civil stations. I
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+ after any form of trcatment remains essentially

Proceedings of the Madras Government, Public Works Depariment,
214t June 1865. '

speak from personal observation, having professionally inspected all stations under
this Presidency, as well as many on the Dengal and Bombay sides,

11. This subject and that last referred to ought to be'considered hercafter as
one, in order to guard against “‘ the water lodging of tle sub-soil with impurities
which is the main cause of miasmatic discase.” ’ !
ey o gt of sy iy omnctl wilh et of
« station, town or district, is to n&ake a,(vdd'c-qlll io ore'begmnmg the draingeo of ony
(« of the whole arca to be drained, i le-‘11 OO Yoy, on & suitable working kcalo
L oLth ‘ ' d, 1norder to scttle the lovels, with a view of ascer-

taining the fall and where the outlet should be placed.”

13. Inmaking this1i e . . . .
g this important quotation from the Commissioners” “Sugeestion’”

B o Y S A 3
I would urge, that District Engincers be called on to map out localitics, as recom-

:xilcc;s:dcd therein, and that their plans be submitted to this Commission for considera-

1 1%- ﬂIn (r})repal:lr}_g‘ th‘eso plans they should follow the leading principles laid
own by the Commissioners, not only in the construction and ventilation of sewers
and drains, but also in the disposal of the sewaeo y

oe.

rl‘l »
. . 1¢ map should show the post-
o We $r a - . » . i »

tion of existing wells, streams, and reservoirs of water in wse, o wide margin blcin"

allowed to guard against contaminati i
Zains ation by percolation thy sub-soil, 1

lower level where the pure water may bo.y : rough the sub-soil, futo the

15. As regards the final di ‘

. o 1sposal of sew: ;
! eWage proper and ¢ effluent water, which

‘0 US 7 sewage water,” ¥ issloner
leave us but onc course to pursue.  “It should onfyv bo v? :lim’ : tlfe (.,nnnnlhsl(m(‘lg
The produce of cach day should be expended, s y o wsed for frvigation purposcs.
of putrefaction, by applying it to the surfucg of (g whrr g HpCOnencement

P 2 he a¢ ooy (13 AR LN 1
not injurious, but sewage retained in coss 00]s ¥ gl.uund. b{(‘bh B
fouls the sub-soil, contaminates the wells uﬁd1 »r) :1’ i imporfect draing and sewers,
injurious character,” Produces gases of a most noxious and

16. . Tl 1 .

1e simplest and most profitable mcthqd of disposing of fresh liquid,
sowage, is by divect application fo Jand
Ct apart for grass, the solids being re-

17. 1 examined, in England t1‘)'u~k=; a I]I}‘)\'Cd und used as ordinary manure.®
.. - . <] LA adne WL et 3 .

realizing profits averaging from a fow Shilli[{‘rrf;etgt ;:250\\ nsirrgated in this manner,
latter, I may mention the meadows near Edi?iboro o] ey s an example of the
irrigated on this system for half g century, T} ushy which have Leen suceessfally
to contractors engaged in supplying European ¢ gllv«ul\s might be fenced and let out
crties of the soil and th th of peans with meat, for isinfeeti .
e grow y 10 distufecting pro

C tl .
where manuro is applied, cffcet Lof healthy vegot ¥

* Vide Appendix No. 1 of Commissioners’ sue-
gestions, ©

ati()u thCl‘C(.m 1
N . a . TP
ually r([nOYCS C"ll I‘Osults' y A9 11 all Utll(vl cases

18, 'The principles which should guide us in the drat
e Y rain

treated by the Commissioners un
. . N * 7 (101‘ 1 v v 0y
tion with that on which I have just ob:t{:.:lé\lo 12, should Lo

19. It may be worthy the consider

age of Barrack blocks,
considered in conuee-

; o : : atior . .
ment In conncction with the pullic health ““r\l/izg gf{: Ol‘nmentlio form an establish-
ey ceschieme now before them, who will
e them, who wi

be properly trained t

AL 0 Cﬂl‘l‘y out poi 1

. . ntS f 1 N 3 :

vancy, and i the syste . P. ol detail in the dry o ; TONBCT:
ystem of sanitation pr P wed for this Pu:l({:l::l; \‘hu of ('(mzas.r

0. The wholesyl,;
. olesubioct of '
. . N cater sun . kY . . s \
gestions by the Home Coupyie N 1 1‘!.’( follows next in consideration in the S
‘ \ soners. Fheir recommendations are based upon the

decision of the Rayal Conumission on
the sanitary state of the Avmy in Toduy
o “M‘:ﬁ «ﬁoml. in the margin, The value of tlu;lrf
. . . . ¥ -

present method of drawing and m_?}ﬁtt the }-:1;2;:;::,1;"":,f':‘-m“t? g‘ .ﬂnnLi _l)f h:;\:ﬂ
water be discontinued wherever pra t.!.s]ubutmg N wated, reating fully ax theset ot

all water used for drinkine purp»q' c‘_"fcslr. Tha the “examination and seleetion of wat
or otherwise purificd,” - o POt Ve Bllered, gaurecy, woragre of rainewatery meatts ©
. dx’wtrilmﬁrm by pipes and otherwi=t
Watering troughs for Cavalry Lorses

. swater-filters, e ’

' 8. That all existi
. existing water
. ! i g0U ;
subjected to analysis, and those reje by
contain matters injurious to Leslth

s 27, By e o K S e
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Proceedings of the Madras Government, Pubiic Works Depariment, -

Z1st June 1835. i

. ‘4“ ' ~
21.  The subjectsof - - . :
‘ ’ Darrack ablution rooms ;
Diinking fountains ; -
. Water supply of Burrack blocks ; ,
. Wush-houses and Lavatory ; ' .. - o
separately observed on by the Commissioners, should be considered by Sanitary -
Ollicers and Engincers in connection with that of water supply. - ‘

92, As morce than 70 per cent. of all living organic matter consists of water,
obtained from food and liquids taken into the stomach, we cannot over-estimate the
advantages of a bountiful supply of thisliquid in its purest forms at all stations in
India. The Comnissioners cousider that not less than 12 gajlons per head per day
should be provided for men in health, and 30 to 33 callons for sick in Hospital.-
That ready access to a free supply for diinking purposes should be provided for the
Soldicrs at numerous places specified, and that repeated analysis of the supply .
before and after filtration should be made and recorded. - A

23. itherto our great difficulty in India, as regards water, has heen the: .. .
scantiness of supply, and the rude means of distribution. Our wells usually average
20 to 30 fect in depth, and from their wide open mouths too frequently receive the
contents of sub-soil or surface drainage. o s .

94, It is not so in other fropical localities, as in the Dutch Island of Java,
there, I ohserved, attached to Government Barracks and Hospitals, and even to
hotels and private houses, a simply constructed force pump, one pipe from which
descended through a boarded covering to the water, in the well, and another ascended -
to fill and replenish the cisterns on the roof, from whence pipes descended to every. - .
part of the house. L ~ o S

95. This Commission arc unanimous in recommending that tho ¢ Suggestions”
of the Commissioners in order to supply our deficiencies in this respect should be-
carried out. ’ ) . » R

26. Then night and day the Soldier will find in every apartment he enters .
pure watcr from a tap which will quench his thirst, and doubtless in many instances
cheek his eraving for erdent spinits. ) : S o

97. The sugzgestions offered by the Commissioners on this hiead are applica ble ...
to all our Indian stations,and we quite concur with them in their concluding
¢ fundamental principles™ ¢ that every drop’of water brought into a station for use
should be conveyed away again by drains, otherwise it will remain, more or less, in
the sub-soil, and become an added source of unhealthiness.” R

8. The Principles of Barrack consiruction, which follow wmext in order in ihye“‘ fn
Commissioners ¢ Suggestions,” are sub-divided into the following heads:— = . "~ -

DBarvack rooms to Le raised on bascments. ' C I
Number of men per room or tiock. .

Space and erea per man and proportion of rooms,

- Windows and doors. B |
Verandaks. o . o L
Ventilution and cooling of Darracks. - - S
Cetlings. e T T N

" Niglt Urinals. : o o
Structure of Wards.- o B L
Barrack Latrines and Urinals. , T
Means of employment and recreation. S
Quartcrs for Non-Commissioned Oficers and Married Soldiers. Lo

o ’ © 99, Fully concurring, as this Com-
mission does in the gencral principles
" laid down,* I need not extend these
"I will therefore merely solicit the consideration of - -
struction of public buildings, to al_l the minuto™ -~
hich the Commissioners bave "

N o ORI N

. TP

P - - ST T WD T T TP Rl o A7 W

L
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* Under cach of the above heads.
remarks by dwelling on them..

Engincers, entrusted with the con 0
details, up to the formation of doors and wgldoxys, -

. P
R AT



~ |
M et o e et g e A L L e o vay e TR g [ Sanahd :
: . N
' [
HEEN ¢
3 3
N H
- T e Y o e e e
; 2« - Proceedings of the Madras Government, Public Works Department, :
It ) - 215t June 1865, _
N o ' .
i Ny considered 1t necessary to observe on, as important essential points to be attenle
Ly -to where bodies of men are congregated in health or in sickness, i
7? { .30 The Principles of ffo-yn't‘al construction and provision for their adm‘nn.utra- "
g tion, as laid down by the COmlmssioncrs, will also, we hope, be enforeed by Govern-
2 . T
B3 ment, for no better or more complete scheme could )0 (lc\-xsvd. X
i . : . : . :
{ £ 31, “Under the scetion Sanitary DPolice of Durracks Ihspituls and slations are
£ . . s . R
% % embodied, - ‘ A
P Lst.—Te duties of Regimentql M,

~n

- . A
',,Am,...t__mumeqy

3
1
'

“of the authorities,

- this country wle

Stations.

‘ QnJ.fD)u!ws'of Sanitary Tnspectors ot Stations, Bazaars, and Nutive Towns.
* Srd—Regulution of Bu

lical Oficers and J[ih’[ury Sum'la)'y Officers of .

e

3
“rs and Nulive dwellin 79, ;
4t/z.~——;5'«mtary Lolice of Nutive Lines. ‘
: . . . . . * ;’
utﬁ.-Qﬁccrs of Health, pointed for Cieil dutics iy Towens. i
6th.~1Lrecautions aguenst epidemic disease, ;

‘ s ) . a0
ca 3?1 The obset.w.x‘tu)us under thesd hoads are faounded on recommendation (32) 3
o tlx_e oyul Commxssxon,( that the new Medical Regulations in use at Home be i
applied or adapted to o)) Stations in India, 4 ;

33. The Code of Medical R

cgulations for this Presdency is. in 1y opinion, &/
. . D N ) ) i
obsolete and mapplicable 4o the o 4

: Present state of India, and to the requirements §
under each Lead trcated iIn these ¢

¢ 1¢ : . . ey 4

to the dutics by exponfie S‘-lggeht“.'"s”’ many of which refor more or ](IA: :
; €8 Dy executive and administratjve Medieal Oflicers, that 1 think the
entire reconstruetion of the work by a qualified Committee worth y the consideration -

. 34, This work should
which late years have taught |
the other Presidencics !

Code for all ] ndia,

o850 T will not extend
1n these ¢ Suggestions,” vi
4
- , . L] !
ComggéSi(gﬁiq]te‘f/‘isfi,“hoif of Deaths, further than to ohscrve on the words of th(z
P 8. eIy country in Fur ‘epti emotest;
Drovines s Russia, the v 30%!1 }xtr} Im Lm.ol)cs not oxuml‘ng the “{“ﬂat‘r“*
appoars 1y b U g oSy and marriases ar 1o registered, ‘”‘.‘I h
. . . r N EY - 1% 1t éuc
machinery oy Lous nately Le done in India, with

cmbody all the knowled
usall, * It should he
»and as far a3 possible Le

Ze in sanitary r('qui.romm'ﬂ}i‘;
drawn up in communication \.\11 :
come a standard Medieal and Hygicue ;

this letter Ly observing furthe
z1—

H
Tt
ron the last subject quoted :

H

son why thiy shoylq not ult
able to that country, o
No, 509. From R COLE, 1 i
’ . <y Esq.. Py
ment, to Colonel (, ‘A (}’ x:m

("il"ﬂ‘lll-"Pf‘f'h)r General, Medieal Depart-s
Works D I

) y 4 lnﬁ(ll
. ot ah By Seeretary to Government, 'n
CPartment, dated Fory Saint George, 31t May 18453, No. 170:—

Sin, :

No‘.v 83-:3 of date 27¢n March 1865, Pullic v 1. ]{p[(.rring to I'roccedings ;)ff
orks Department. . (xovvrnmcnt, 48 per margin, 1 have t’xe;
Il)mmr to state that 1 havo p(‘ruscil m&;i

SPortin question by the Barrack aml?

tm ! . e \j : : B
any of the « Sugzestions™ appear to be lvr.'u'm‘ﬂl—’l"';

ht b necossary o rive murh elementary}
Kanitary daties mizht 1_(\”3(”‘31,1}. lar sup-:

R TR

tte] (4.
Hospital Lommwsxon, and tha
r . v . :
%. The Commissionerg have thoy,
matter, such ag nyot Ofticers engaged i
posed to Lo acquainted with, ° o

o rp

3. The remarks iy Seefs ‘ |

| . ; (‘C(l()ll I. . . . . ‘3’{

absolut(‘ly certam tat watoer scu';n.m:sgsmtd,‘l be mneh more to the point, i1t v
e

! 3}\\:0\:1', ;:1':;\'0 doubts ure cntertaine b lot ?iit‘“,x‘rlx’::;f ‘:(Ill;ipt;‘d: {.""llt"l{u.\x'i(t}llxt?lxx’::f
neet ¢ XTI - o Practweally aerpugn o Al
W liJC(l: (l:)g;‘;‘l(}:‘i;;‘}};tarclél;cq 2f ﬂ'l(l Barra, L and H(Lpiml ]m‘i,m\-vln,:;it Commtssiai’
climates, i powerless to leIl)di(:l;iltltlxil::iuahfm"f‘" with the pecaliaritics of 1 mh'i“;,
4, The remarks oy ¢ water gy ?;silj‘xch' m-th? l-k)(‘ﬁt metha, . Liful iuf'
ther water artitor “,‘} 'ulc"l)zu.h‘mnu»a, ﬂmugh it iy doult 'u .
o sthlenally ptored wi Lever b so sal for drinking jut.
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" moment said to be most offensive from or

the Presidency Sanitary Commissions.. The new

i ing up
uatil a race of educated medical men spring up,

Commission or Medical Department.

" Proceedings of the Madras Gover'nme’n t, Public Works Depﬁarimenvf,
: ) ) 215t June 1865. .

e e

. R ‘ . ) 7' t
: : ‘ W d at Bombay isat the present
Do o e o o s aonsive Veharg:r?itgrinlﬁ)?lrita)‘r. The population are afreid

i dian stations -
to us;; lt.The importance of a liberal suppl;lr of pxg'e :)v:(tic;l a;, ;itgﬁ'c{angage: 1 with,
pag Ly s of supply are bey 1y P ( X i
is suficiently obvious. Thomeans i truction will no doubt commend
: 5 arrack and Hospital construc e f this kind

6. The remarks on Barrack a1 : ¢, when new buildings of { ‘

- i Indian Government, ' plans

themselv.ezgo tlhﬁeﬁ%ml?ce?;tg;prgssed general approval of Colonel Cro;nmehn sp |
are required. - , : _

1 ‘t. n. . . - . ’ ‘.‘ o I ma .
for Dlospital conSfcru:hlo Sanitary Police of Barracks, Hospitals, apdt 8321;3;%1113; ; upOlZ e
7. Asregards the 8 Code of Regulations on th_e.se points S Ul
romark the duty of drawing upa Act for Militaty Cantonmen

: ensure the great - " At the Presi-

= ;) Oh'(;’el’les?‘ ali&f;istrétion of deaths” has alre-’%}? : 2@3};%)01‘5&;??3::& lgst ten years,

. o5 : ried on without diff ) ” and in

e o o e T L O Bl
the results _ . :

quarterly and annual reports. - '

v 1ilv be imperfect,
. L ” must necessarily be 1mperiect,
9. The registration of the  cause of dcathto furnish the information. The

for the registration of deathsin the

iti rovision
Revenue authorities are about to make provis

-

i ither
several Collectorates, and the returns will be tabulat?d el n

From the Quarter Master General :—

. 510. 7 : ‘
" (Here enter 17th April 1865, No. 4_,45?‘.)

No. 3110 | | ORDER.THEREON,‘ 21st June 1865, No. 1,719. .
0, a91l,. y

MILITARY WORKS, No. 38. |- despatche dim | )
(Here enter No. 1,720, dated 2&1} Juge 1865)
B S ’ (Trué Extract.) ) ‘ S
' (Signed) . CHARLES A, ORR; Colonel, R. E, o
‘ o Secretary to Governaent. .

To the Military Department.

,» Superintending Engincers,

Fad. §. T. Avgustin.

est possible protection from epidemic disease. |

by the Sanitary . -

Ordered that the following. lette{ be -
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PusLic Works DEPARTMENT,
Forr St GEoreE,

' : R1st June 18065.
No, 512, . : No. 1,720, - : S

From
CorLoxer C. A. ORR, R. E,, .

T Secretary to the Government of Fort Saint George, P.W.D.,
o ' -

- S,
" MILITARY WORKS, No. 39.

THE SECRETARY TO THE GOVERNMENT oF Inpns, P.W.D.

to forward herewith the accompanying re-
ports on the suggestions made by the Barrack and Ilokpital Improvement Com-
mission, in regard to the Sanitary works®required for improvingdIndian Stationg
and to observe that the Madras Government acquiesce in the gencral principles laid

down by the Commission, but consider that their application to buildings and works”

1n this country will.hz%ve to be determined as the occasion arises in reference to
the particular description of building to be constructed, its site, &e.

I have the honor to be,
) o« Si.r ) ’ .
Your most obedient servant,

(Signed) CHARLES A. ORR, Colonel, R. E.,
: - ~ Secretary to Governments

Fxd. S. T. Augustin.
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With reference to your letter of the
21st February last, No. 16, I am desired -
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| ' - INDIAN-STATIONS f
| - C i
: PREPARED BY THE ) ) u
i | |
: \ BARRACK AND HOSPITAL IMPROVEMENT COMMISSION,
a ; IN ACCORDANCE, WiTH '
l:; . 'l . }
Vo . 8
; Letters from the Secretary of State for India in Council, dated ,
] ‘ 8th December 1863 and 20th May 1864.. - '
- \ |
: E
‘:
. ;_ E ’l:
o - 4

P AP

f . LONDON: ' ‘ ( !
| PRINTED BY GEORGE EDWARD EYRE AND WILLIAM SPOTTISWOODE, ; \
‘ 1 ‘ PRINTERS TO THE QUEEN’S MOST EXCELLENT MAJESTY.

| * FOR HER MAJESTY'S STATIONERY OFFICE-
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! | SUGGESTIONS IN REGARD TO SANITARY WORKS REQUIRED FOR
il -
? o IMPROVING INDIAN STATIONS.
1 ; INTRODUCTION. \ - Page
3 5 Page | Drainage, Surface - - - - -« 2
/ 3 Ablution Apparatus, &c. might be made either in Drains and Sewers, Mouths of, should be frapped - 5
/ 5 England or India  ~ - - - . 2 | Drains, &c. should be flushed once a day at least - 8
I ¢ Authorities, Local, Judgment of not to be fettered by Drains, Branch and Junctions should be provided in
; § these “ Suggestions - - - - 1 Main Sewers- - . - - - 4
1 , 3 Barracks, Construction of should be well considered Drains, earthenware Pipes make the best, up to their
.l CON TENTS ‘ when about to be erected - - - - 1 sectional Capacity - - - « .= 6
* Drainage, Subsoil, necessary - - - . 2 | Drains, Land, applicable to Subsoils of Towns, Stations,
Drain Pipes or built Drains necessary for Removal of %armck Yards, &c. - - - 4
e N i Subsoil Drainage ~ - - - - 2 ' Depth of, will depend on local Pecu-
. . ' l?mins might be flushed with Water from Baths, &c. ~ 2 liarities - - - - 4
IND Page. ¢ Elements of Improvement in Indian Stations « -1 » filling in over Tiles should be most care-
EX . - “8 Engineers of Indian experience best able to design fully performed - - - 4
LI.S \ . - - . - - iii§ Buildings for India - - . -1 . Man-holes should be brought up to the -
T OF REGISTRATION 2 ) - i India, Engineers of Indian experience best able to surface - - - - 4
LIS FORMS .- . - . wilit design Buildings for - . - -1 . Mouth of Outlet Drain should be pro-
T OF PLANS . = - ek Indian Stations, Elements of Improvement in - -1 tected - . N - - 4
- - . - viil; Introduction - - - - - - 1 v must be set out true in Line and Junc-
INTRODUCTION ) ) ) Labour, skilled, might be obtained amongst the tions carefully made « - - 4
- - - ‘ . - 1F  Soldiers - - - . - - 2 ” should be repaired and made good before
SECTION T.—~DRA - - - = Latrines, &¢., Apparatus, skilled Labour required for Rains commence . - - " 4
. \AINAGE OF ST ATION ' ’ . 9 fitting - - - - - - 2 " ghould have no direct Communication
” IL—-WATER & NS - - - - . Latrines might be made either in England or India - 2 from the Surface - - - 4
R SUrPPLY . . 10 § Malaria-generating Condition of the Earth, removal ' should not be laid near Tree Roots or
» IIL—PRI NC - - - - of, should be one of the first Improvements attempted 2 amongst rank Vegetation™ - -
IPLES OF ARRACK . 181 Outlet for Subsoil Water necessary - - <2 . should not be used to convey away Surface
» IV‘____PRIN CK CONSTRUCTION - -, . { Sanitary Works, “ Suggestions embody in a practical Water . - - - 4
CIPLES OF 1108 PIT - 27 form Points of Home Experience in - -1 " Tiles should be truly laid in Trenches and
»o V.—~—8 ANIT ARY POLI ) AL CONSTRUCTION - T ‘ Site:l Se(liection of, for a Station should be well con- ] erenly, with Joints sound, true, an 4
. - x| * sidere - - - - - - close - - - - NI
» VI—REQIS CL OF BARRACKS, HOSPITALS, AND STATIONS 30 Subsoil Drainage necessary = - . - 2 ,  Tubular earthenware Tiles make _the
R TRATION OF DEATIIS . 85 F “Suggestions” embody in a practical form Points of cheapest and best  » - - 4
EGISTRATION FORMS ATHS, &c. - - - Home Experience in Sanitary Works - - 1 " wet water-logged Subsoils may be most
MS . - - . 38 % “Suggestions ” not intended to fetter J udgment of cheaply improved by - - - 4
APPENDIX - . = - - Local Authorities =« .. - - « 1 | Drains, leading Principles in the Construction of - 7
- - . " . 43 % Use of Drain Pipes or,built Drains for Removal of ,»  Pipe, Construction of - -, - - 6
PLANS REFERRED T - - - Subsoil Water necessary = . = - - 2 ¥ 'Side, should be carefully formed = =~ = = 3
O IN « SUGGESTIO\'S ” - after 47 § Workmen, skilled, should be attached to each Station . Surface, should be formed of impervious
+ - - for fitting Latrines, &e. - - . - 2 Material - - - . T 2
,,  Surface, should be smooth and care&f;ully Ia.ldb'- 3
v ines, i . may be
. SECTION 1—DRAINAGE OF STATIONS. »  Water g‘;fgulgggges'_ Lavatories, &e. T2y 52 g
¢ Air over paved Streets less impure than over those Dry weather River Outlet at Windsor Castle - 9
. g Macadamized -, - - - 3 | Earthenware Pipes make the best Drains up to their
. % Boulder Paving should be avoided - S - 3 sectional Capacity - - - - " 6
% Bridges must be sufficient for the largest possible Embankments must be sufficient for the largest possible
% Flood that can take place - - - - 10 Flood that can take place - - - - 10
' % Contours, Surface, may be improved by Surface Flushing Arrangements, a large Volume of Water not
g Trenching - - . - - - 4 required for - - - - - - 5
# Courts, small close, should be paved or flagged « 3 | Flushing Drains, Water from Latrines, Lavatories, &e.
g Culverts must be sufficient for the largest possible : may be used for - - - - - 8
3 Flood that can take place - - - - 10 | Flushing of Drain, &c. required, once & day at least < 8
. 3 Deep Trenches for Drainage not adapted for Surface Footpaths, Paved, should be provided between Build- .
N ! Drainage of permanent Stations - - - 2 ings - - AR -
¥ Detailed Survey of District, Station, or Town should Footways should be flagged - = - - 3
i _ be made before commencing Drainage Works - 3 | General Suggestions respecting Works of Sewerage 3
, i!; DISPOSRI of Sewage o . - - - - 8 and Dminage - - - - - 3
' Drainage and Sewerage - - . < 3| Grates, Gully, should be carefully trapped - © 3
: »  8nd Sewerage, general Suggestions respect- Ground, Preparation of, to receive Paving Stones - o
i . ingWorksof . = - » 3 | Gullies should be small and numerous - " .8
! ,s  importance of Meteorology to - - 10 ,»  should each have a Sediment Box  « - 3
Y »  Land - - - - - 4 { Gully Grates should be carefully t"”(‘i’Ped - :
,,  leading Principles of - . « 7 | Inverts of Sewers over Gravel, Sand, or Rock, should
,»  of Stations - - - - - .2 be perfectly Water-tight = - - - 5
' ., of Subsoil, Effects on the Health of the Men Inverts of Sewers over Gravel, Sand, or Rock should
should be carefully noted - - - 3 have a Lining of Puddle - = - - 5
’ , = of Subsoil, Method of carrying out - - 3 | Junctions for Branch Drains in Main Sewer should be
. s s Subsoil, required to be carried out at Indian .| provided - - - - - - 5
: L - Stations - . - - . 3 | Junctions with Main Sewers, accurate Record of, 5
e ' Subsoil, neces to prevent Miasmatic should be kept’ - - - - -
* Disease = sary - P - - 3 ' Labour, skilled,Prequired for Sewer and Drain trenching 7
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o Land Drainage Pago o . © . Page
s, i coae - - - . . Viaducts must be sufficient for the largest possibl Tanks, covered, should be ventilated - - -
' Land Drains applicable to Suburbs of Towns, Stations R”{“]s-’ Paved, are costly in Formation, but cheaper it i Flood that can take place - - & -p - »  General Principles to be observed in the Con-
| D Burrack Yards, &e, - - . 4| Ro lnintenance - - - L. ° { Waste Water and Sewage might be used for Irrigation struction of - - - -
4 » ““I’t.? of, will depend on locnl Pecu- ):(.lgwuys should be paved with close-fitting squar® § Purposes - , - - - - - »  Mode of covering to keep clean the Interior of 17
: al Il:.:']l ics « - . . Ty Ro‘o(f" 2‘01; ‘Ycll_-luul Muacadam - - ° | Water from Roofs should be collected and filtered - 2 »  Rain-water - - . . - .13
. " . lglz In over Tiles should be most core- Roof \;!l ters “- - - . - ° % Water, Roof, should be turned away from Foundations , ,» should be cleaned and painted once a year - "14
v ully performed - . of Water should be turned away from Foundations 3 of Houses - - - - - - » should be of Iron and not Lead - - I3
i » Mn‘n- 1les should be Lrought up ¢ }- 1 of Houses - - - - = | Water should be conducted away from Buildings by » should be provided for each separate Block or
! - Surface R R E’ ot e Rubble P'aving should be avoided - - i i carcfully laid Surface Drains - - - 2 Building - - - - -
' ” Mouth of Outlet Drain should be protected :: :c‘hmc"t Box should be provided for each Gully = ! Water, Surface, should not be passed into Sewers - 4| » should have Filters - - - - u
i » must be sct out true in Line and Ju Sewage and waste Water might be used for Irrigatio? §  Water Traps should be kept well su plied with Water 3 » Storage, Description of - . - 14
- ., slut)l:ﬂls bc:reful]y (xlnmlel - . nc: 4 ])il’;"'i’:l“‘} . - - - * ¢+ Water-ways must be sufficient for the largest possible 10 . » t{(} :gore Ram(iwater, ConAsgruc?on of ¢ E}oolnes; 13
C be repaired and made good bef » sposal of  « - - - * { _ Flood that can take place - - - - » erground, possess Advantages o
. NS commence - od Delore » OQOutlets . - - - “ " YWest Ham, Section of, Sewer at - - - 7 and freedom from Vegetation - - -
| ” Sh?x}:)lr(rll t}lav: 3‘0 direct Commuuicntim: ! " Otxl:k:pt;glr\lf: iﬁf"();gx(zl :)r? Bitl'nﬁle in Design and § Windsor Castle, dry weather River Outlet - -7 " Unz;] ergr:tugd;failgciuld b‘:'e carcfully gaeded
: e Su . xpe structio - - ¥ gainst Surface lmpurities - - - 10
?‘ » should not be ?551 ncar. Tres lio s - 4 ﬁcwcr and D;-ulin trenching requires skilled Labour  © z , N _\———’.I‘LR SUPPLY Troughs for Cavalry Horses, ez}t)ch should have a separate
amongst rank Ve, : ols or Sewerage and Drainoge - - . - v - SECTION II.—WATL . Water Supply - - - - -
f 1 should not he usezl‘{:(t)atggx'\‘vf‘ m:' S - 4 St‘}“cmqg and Drainnge, general Suggestions respect- § Amount of Water required - - - . 18 | Underground Tanks possess Advantages of Coolness
g face Water . ¥ fway Sur- ing Works of 3 N - N * 7 Analysis of Water should be conducted during dry as and freedom from Vegetation - - -k
{ o Tiles should be laid in Tr;nchcs t;ll ; 4| Sewerat West Ham, Section of -Ro k }' Id b. | wellus during rainy Seasons - - - Underground Tanks should ‘be carefully gusrde’] 18
! evenly, with Joi Hy anc Sewer Inverts over Gravel, Sand, or Rock should be Buildi Distribution of Water - - - 18 against Surface Impurities - - - -
¢ " ubular Eurth:lnn\t;:gln}lt“"ltme'nnd close 4 perfectly Water-tight L N - 2, C;:atex}:f :’houlfdri)e of Tron and not Lead - - 13 | Vater, Amount of, required - - - - 18
| cheapest and beat Viles make the Sewer Inverts over Gravel, Sand, or Rock should have 5 Conduits, General Principles to be observed in the Con- ", before being stored should be passed through
i » Wet \Vatcr-logge(] Subsoil y - 4 a Lining of Puddle - - - - M structi(;n of - - - - - - Filters - - - - -
" Level cheaply improved 1 soils may be most Sewers and Drains, Mouths of, should be trapped - % ¢ Conduits open or covered must be T egularly looked to 18 » containing a large Amount of saline Matter not .
, M i Su“’e}’{. and Qutlets y_ ) y - 4 w  Usunes of Obstruction of = - ° .5# Construction of Tanks to store Rain-water - - 13 suitable for Use - - - - .
Tk ain Sewers, Form of . - - 3 »  uplicate Systems of, not required = - ° 7 Deep Wells only should be sunk . - - 11 ,» cost of raising, by Steam Power - - 17
i » Man-holes should bo l’;"\id d. . I. 4 »  leading ['rincit;,)lca in the Construction of = 45 130 b vion of Water for Buildings - - - 18 » lf)istlr)ib.ugipn fox}'] Blﬁildtinis . - - - }f;
: Change of L; provided at each Main, Form o - T " Distribution of Water, Means of - - - 12 » - for Drinking should be kept coo - -
; » ) n}n-h(ﬁososhol\?lflom" r:g::‘t'illtxt. d i 5 :: M‘(l,il“: )lnlx-;xi»jp shm;ll(l' ’;Oli‘}‘:l]'g"ld‘ld ot ewcl: 5'; Drinking Fountains should be provided at convenient » gror’rll‘ New S}(;urg:‘eis shoulc} b}g axéﬁyze&l - - }é
; should have meansg of lated, and ‘hange of Line and Gradie - i ? " Points . . . . - - 18 » forTroops should as a rule be filtered - -
{ o Material 8 of flushing - 5 Main, Man-holes should be ventilated an - Drinking Water should be kept cool - - - 17 | Veter Pipes - - . I
N ModL luiy ‘to bf’ used in Construction of »ol sho.u]d have means of flushing - - 5 %; [~) rinking Whater SONC 18 K€ Qo7 1 =+ 18 » ., above2-in. Diameter, should be of Cast iron 13
e of Construct 4 AL ¢ . 4% Each House should have its own Water Supply 3 be ¢
" should he true in llpn T e - 4 w  Main, Materials to be used in Construction 0. " 4 ? Filter, Double for Rain-water Tank, Plan and Section of 16 " » Cast Iron should be coated inside and out
" should have means l(')‘f? i? :“% '(’mdw?t - b » Muin, Made olf Constructml‘} flushing and per- } Filter for Rain-water, Description of - - d e 14 w}:th ?%ICk Vairénlsh -% ; -lé . hd 13
et ushing ar Pa Main, should have means of Hus i Fi i ful when Water cannot be filtered at » ,» may be of Wrought Iron § up to 13 inc
mancn g und per Main, sho A . . 5 | Filter, Service, usefu v L ;
" ShO\lld(\h:\-: (‘S"itil“smn . . - 5 ” manent Ventilation *  for Branch the Works - - - - - - ., should be laid sound and Water-tight i 13
Diing (..e unctions for Branch w  Main, should have Side Jlll‘thons - . 4 | Filter single for Rain-water Tank, Plan and Section of 15 v ow shm{}'d hla ve means of Inspection an -
Man-holes should huye means of flu }.. - - 4 Drains - i-n Line and Gradient - 5 } Fountains, Drinking, should be provided at convenient ou (Pinl:la 3’;121;&“; of wasil ing ou; " 13
. . s . 4 N D1 - - - - - H
M ;;ngu\t’ﬁzt;}utmn . . $ 1mg nn(_l perma. . " :} m"'s?xlz;::ll(lld ’l];:tt%l;c required to enter for thf 8 Geln‘;;:{sl’rinci}-;lesvof Water Supply - . . 12 , :’, should not be made of Lead - .- 13
Manhole, Tu iy ot Ham " . - 3 » e Jose of cleansing -~ ° inlIndia 7 \ Tron, Cast or Wrought, should be used for Water Pipes 13 . Rain, from Roofs would afford an important
‘ rangenm tl?mmg Buy, and double ventilat; A 7 pur}u ctional Area will answer b'~‘~"t’b th Tron, Cast or Wrought, should be used for Water Tanks supply in India - : - -
ner Sew T ing Ar sec e el s s . ; ki i
fan-hole, '}‘lh;)l‘l‘)lsi:;zﬁll;i} D;:((:lrlﬁtm‘n h?f " K l‘. 5 :, (;I}’] ?,ll'.'f:l not enter Buildings nor puss- eneath % ‘ﬂ o Cistorns 8 _d f “’, t p'_ - . %g , Ra;x‘; r;:;sgehst be used for drinking ard -culmm'y.' 1o
ran . o W) ouble ventilat; * idi - - M . - Lead should not be used for Water t'ipes - - - - - .
I\‘luterﬁi{gg‘g‘)\: [f;:,::: Wcr.?l .z - ! n.tmg Ar: 6| SideD nints}rllllgll;l‘:fsbﬂ carcfully formed large Volumes i Lead should not be used for Water Tanks or Cisterns 13 should always be ava(xilable, by Day a?(lll ‘L\lghte't' 18
Men should not b% ‘:qu:ﬁ';{l"; every District in Indig 3, ‘\;‘e::m ;; the cheapest pumping Power for Jarg . « lg ' Leaking Reservoirsl; Conduit(si, 'I;anks, Cisterns, Pipes, s shosugéls 01::35 analyzed during dry as we ‘ as wet
the pur . 0 enter any Sewe * S e . - " . « 31 or Taps, should be repaired at once - - oo - - -
Mete(,}o]ogo,sei:lf cleansing - Lo _qu for s of Sew “k‘e» ring, best Deseription of : . 3 Orga.nicpl\latber, Water should be purified from - 10 » should be laid on to every Barracklflqomd Out 18
Method of i,;elm‘,’ﬁft m(];,t to Drainage - ) 13 ;::::::: if (:: 1’::«;115’1{0&115, Size 0 " o1 for paving ' Pipes, Service, may be of Wrought Iron - - 17 sho}l)llgi1 Tbe laid on to all Barracks 'and Out- 18
H ’ H . - by 1 ., - - - - - - -
Miasmatic l)isease,gr b:g::x(il t(l))rrg:swe Paving Stones 3 | Stones, non-absorbent, should be u:set ] . 2 » P}?snllgt;) of o ins ecti.o ond 'R epui - 11; e l:il(l d I;ngsr i for cach House sepumately - 18
Mprevem o ! Tainage necessary to roundd Buildings = .le arched over to form 4 | piles Wat should be easy pectic : T 13 should be purified from organic Matter T
N otuths ofall Sewers and Draing should b. =" "+ 3| Streams, Natural, should not_) - - . 1Pess a'erab(-we 9inch Diameter should be of Cast Sources, Examination of - - - 10
g b ag :;:1 Streams should not be arched os tl‘ntppo‘:l « 5 Sewers ; - t-ly in Formation, but cheaper it 3 » » Con T N i N , Sources should be examined chemically from "
T hovers - - er to furm Streets, Paved, are cos - - inside and out time to time - - - - %
Obstructi 3 . - - - g . - - - se ! » ,, Cast Iron should be coated inside and ou 3 _
Outlé.: ?S‘t;?vr;ro f\:vewers, Causes of . - < 40 ) l“mwfaf‘c]e e more easily cleansed than th° - 3 with Black Varnish - " 13-inch 1? W, Stomgeol - - - N }8
Outlets, Levc] est l!nm . . : « 5 | Strects, lm‘ct(,l al e : - the Men . . may beof Wrought Iron # up to 14-inch 13 er Supply \V. b -f R- ts should not
P » Levels, and Surveys . - 7 Maendamize o the Ilcalth © . 3 " should be laid sound and water-tight - 3 » first Washings from oo
Passages should be paved or fla 1 ' - 3| Subsoil Drainage, Effects ot sted ° - 3 ” ”  hould have means of Inspection and. be collected - . - -
Puved Footpaths should be provpitg:«(l b .t == 3 should be carefully r;(rrying out . oiie 7 ? Ventilation - - - - K v general Principles of - - - }g
) nv}:zd Roads and Streets arg cost] ,‘(‘ \l‘;cen Buildings 2 »  Dmainuge, M cfl‘md 0 co prevent Mmfm . 3 . » should have means of washing out - 13 ’ Means of Distribution b -P M O—
1)a‘c ((:izlpetr in Maintenance . Y 10 Formation, hut ,, Draimaye necessary -t ¢ Indian s ,, should not be made of Lead - - 13 - Mon(tib}lgr Report 8?}1 State of, by P.M.O.
ved streets are more easi] N ° - 3 Disease s -cn.rricd out & . 3 Pr’inciples to be observed in the Construction of Tanks, : an '.ngEneer fhicer - -
Bl " ol Gt g $ |, vt 020 G R DS s S
8, AP over, less im - - s : red by ’ - in-water Filters, 1 . LT - . Co11-12
Macadamized < ) pure than gver those Surface C he improY 2 i : d rtant Sources of - - -
ok 4 - - Surface Contours my . . . - % | Rain-water from Roofs would afford an tmportan » LT for Cava
l’::::gn 1 Sur y - - o3 IR - 1;’ ving = ¢ ervious Mt Supply in India - o s T P to H\Vaternllg l(lili;): g:l Sara(t)g to eaclﬁy_ 14
ing and Surfuce Drainage « - - 3 Praunage and 12 ed of P -« 2 | Rain-water might be used for drinking and culinary orses, should | p o of
I:W}"z. great Care should be bestowed o Worke -2 " Drains should he formt - 5 1id 3 purposes - . - - - > 12 | Wirworks, Survey should be'made round Site o 17
lﬂ\'lr(llg, Materinls for, will vary ixc\( :",‘ v "lﬂ‘.""‘_"“h?l’ 3 ” terisl " mooth d carefl‘;‘ct - 2 Ran-water Tank, Plan and Section of Double Filter for 16 pposed - . o - T
S e N - ery District in Draing should be 801 glly JeVEr® o non- Rain-water Tank, Plan and Section of Single Filter for 15 | Ws, deep, only should be sunk - - 14
b n:::_xgtoi;h’l‘:, \vx_rlsl,to'n e of the {‘u-s; Suni:n I n - 3 ., of Station shou’ h;mld be pnved Wy - 2 ' Rain-water Tanks - . < T - 3 ‘ meg of Shm(imbbe “’atir‘tlghtt S I'E SOi.i
Paving. Rubble or Jieuigotlth .y mprove- - ind Buildings 817 - - 4 Report, thly, on state of Water Supply from . should be cased above to keep out Surface
l f)wgng b:toncs,eb‘:;)tl 11;::;1;:- ');hmxld be avoided - 3 alsorbent :;".’:,'te?)e passed into,f?ewcrzhoul J I}’.M. 0’.“;’:]‘ 1 Engineei :(’) ﬂﬁcgr ! Pt ~y ; Water . . . - 11& }g
¢ P:"‘_’::S( bté)nes for Roads, s!i.,l;n(:fuf * - N :'; »  Water rltll(;ull i'striCt Station, or {\(')(‘)‘;rll(s .3 Reservoir, Principles of Construction - " . 13 | Wisor Castle, Supply of Water to - - -
¢ anent Stati Phe - - (. tailed, O . inage . - .2 N e - .17 . - :
j Surface Ii?:;::;:ns, deep Trencleq not ados . 3 hu‘rwy, ({dix)x‘lgw mmencing L)x:um ge - . 3 Reservoirs, ifc‘m ered, il;ould I;e \fenma;qd Hilly Districts % é ' , .
Yive Drai dinage of - adnpu\d for . he made v nd Qutlets Gunitary Improves ” practicable may be formed in hilly U 18 ) . )
,.be Drains, Construction of . . Surveys, Levels A1 -5l yne first Sunt y A ., - should be fenced in - - - ECTION III.—PRINCIPLES OF BARRACK
rnciples of Drojnnge, ¢ ]h . - - = 2| Towns, Poving 06 0F health - : . 5 | Sourcesof Water Supply - . - - - 12 CONSTRUCTION.
Tang I T Cunstmcti(m of 8¢ 6 m'-uum will tell 0 . " S owater 3 4 Sources, Water, Examination of ' - - - 10 Lo S K . - 23
. Rang, Ieaev .t - _ b twers an AT y 11 supplied with Wat¢ i Sources, Water, should be examined chemically from Altion Accommodation in Barracks .
! )m.n :“.\ lesg Wjurious o Hen N « ,I,'*‘l‘l"'“t. Jould he kepiwe g 1lrtl'acc Drainage O % time to time « - . N . . Altion Building should be connected with Barrack .
" e P Soil supe arged with ( o !h than Wet or ¢ | Traps, Watth not mh\ptcd for duriad - " 31 Steamisthe cheapest form of Power for raising large ack by & Verandah - - - - %
! Hgh Tempergt v Organie Matte Prenches, doep . - - H - A . . - . . 13 | Alkion Rooms should have Water laid on  « - 2
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