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Proceedings of the Madras Government, Public Works Deparffnbént,
22nd December 1864.
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Read the following Proceedings of the Governor’ General of India in Council,
dated Fort William, 10:h November 18864, Circular

Public Works Department,
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Connection and reduction to one standard datum, of the levels taken for various purposes all
over India.

.

Read again—
Public Works Department No. 1,785, dated 12th May 1862
General of India.

Read also—
Letter No. 75—497, dated 26th August 1862, from thie Officiating Superintendent, Great

to the address of the Surveyor
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late Special {Cholera) Commission, for remedying the absence of systematic connection with one
another, of lines of leve's in and around Military Stations, with reference to which Circular
No. 10 of 1862 was issued.

2. The question in a more general form was referred for consideration in the Surveyor
General’s Department, and a suggestion made that a Table of Heights above the sea- Jevel of
points accurately determined shou[d be compiled and published by that Department.
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gestion was acted upon, and the first volume has already appeared.

3. A Circular (No. 37 of 1862) was also issued desiring that all Public Works Officers and
Railway Consulting Engineers should supply the Surveyor General's Department, on requisitions
with any information they may possess regarding the levels of the country, '

4. Major Walker, the Superintendent of the Trigonometrical Survey, in the letter above

noted, recommends that charts of levels, showing the water-sheds and water-courses and all the
most important particulars s connected with the levels of a District should be prepared.
scales he considers advisable, whenever practicable, are, for Cities and Cantonments, six inches to
the mile, for Districts one inch to the mile, and for the gencral index charts one-fourth of an
inch to the mile, the scale of the sheets of the Indian Atlas,

5. Such charts and tables, though they could never do away with the necessity of a
detailed survey for any particular project, would be of great value, affording, i
form and at a glance, general results which would be useful to a variety of persons and invalu- -
able to any Engineer projecting works. But the Government of India, whilst fully recognizing
these advantages, is of opinion that to publish maps such as are recommended would be next to
impossible j the bulk they would occupy would be enormous on any scale that could be of use.
All that seems practicable is to stimulate the Local Authorities to do what is in their power to
get manuscript maps of the description in question prepared either in the provincial Chief Engi-
neer's Office or inthe several Executive Engineer’s Offices,
levels and bringing into one connected system, as soon as possible, all the levels of their main
lines of roads and canals, and, through their Consuliing Engineers, of Railways.

6. An immense extent of India has been gone over with the level, and the rapid extension
of Railways and Roads adds daily to the stock of data already existing.
of the work is lost again immediately, for these purposes at least, from the want of system in
Increased attention should be paid to this point, and the following sug-
gestions might, as far as practicable, be attended to.

7. The standard datum which was ordered to be adopted in all Mnh!a,ry Stations in Circular
No. 10 of 1862, should in every case, when practicable, be referred to the zero of the Great Tri-
gonometrical Survey. The same rule shou'd be followed with reference to the levels of all
canals, roads, embankments, &c. In running fresh levels, particular care should be taken to
connect the new work with some known level datum, or to leave a bench-mark to be connected
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i

the water-sheds and water-courses and all the most imporiant particulars connected with the levels
of a District. Such chaits convey information at a glance, which would require so much time to
extract from a table of numerical results, that the table would probably be merely referred to fur
ing al and verificatory elements, and not &s a guide to future enquiries, the purpose for which it
is most wanted.

3. Colonel Turnbull, the Superintendent General of Irrigation in the North Western
Provinces, has obliged me by calling on all the officers of experience under his orders for their
opinions of the form in which the reduced and connected levels should be published. All are
unanimous in favor of charts, though there are considerable differences of opinion as to the scale to

be adopted, and the amount of detail to be
#® Letter No. 101, dated 1st July 1862, to Superintondent given. Ienclose a copy. of Major Brownlow's

General of Irrigation.. ] : )
valuable suggestions on this subject.

4. Mr. Dodsworth’s excellent chart of the levels of the Ganges Canal, its branches, and the
surrounding country, is on the gcale of an inch toamiles It contains about eight determinations
of level in each mile of line, and has drawings of all the buildings referred to as bench-marks.

5. 1 would recommend that wherever a map of this nature exists, a copy of it, showing the
numerical results reduced to the mean sea level, should be prepared in the Oifice in which it was
originally compiled, and forwarded to this Office for examination and publication, as it cannot fail
to be exceedingly useful. ‘

6. DProbably few similar maps are in existence. As the preparation of new ones, expressly
for the present object, would be liable to retard matiess indefinitely, I think that Executive
Officers, who do not already possess guch charts, might be called on to project their lines of levels
on the best published maps available: -

7. Where none exist, copies might be prepared ofall existing manuscript charts of levels
which may be considered worch the cost of publication. Whenever practicable, it will be
advisable to have the charts on uniform scales as follows :—Six inches per mile for ciiies and
caatonments, one inch par mile for district detail, and a quarter of an inch per mile, the scale of
the sheets of the Indisn Adas, for general index charts. Whatever valuable mepsand charts
already exist, simple copies of them, with the numerical valies reduced to the mean sea level,
will, if sent in speedily, be preferable, to making reduction to either of the above scales for the
sake of uniformity, which may entail much trouble and indefinite delay.

8. This six inch, and one inch, charts might be lithographed in this country, but those on
the quarter inch scale should, I think, be sent to England to be engraved, after re-compilation ia
this Office, as will be subsequently suggested.

9. The officers of the Public Works and Railway Departments will, I trust, be called on to
connect their levels with those of the Trigonometrical Survey, as sovn as the latter are published.
1o the course of our operations, care has invariably been taken fo connect our levels with all the
canal and Railway bounch-marks within reach. In the Province of Sindh, in particular, several
lines of levels previously isolated were thus conuected together ; and the necessary data to enable
them to be reduced to a common origin have already been furnished to the Chief Engineer in
Sindh. But in many instances it will be necessary for officers of the Public Works Department
{0 run speciel lines of levels to form a junction with those of this survey.

10. For instance the height of Lahore is of considerable imnportance in connexion with
the Railways from Delhi and Mooltan, the Baree Doab Canal,and the Grand Trunk Road to
Peshawur. Our nearest point to Labore is Ferozepoor. I would suggest that the Secretary to
Punjab Government, in Public Works Department, be called on to make the necessary arrange-
ments for fixing a permanentstone bench-mark at Lahore, and having it connected with our bench-
mark at Ferozepoof, and with the Railway, Canal, and Trunk Road levels.

11. Numerous similar instances will suggest themselves, so numerous in fact that without
11.1e cordial co-operation of the Officers of the Public Works Department, it will be impossible for
the connexion to be satisfactorily effected. The necessary correspondence on the subject will,

perhaps, be best carried on between the respective Secretaries to the Local Government in the

Public Works Department, and myself.
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12. Tt will be advisable that the shares to be borne by the Public Works and;htirse‘]:iei
Department, in this undertaking, should be clearly defined at the outs'et, to pre\'en; ol:ﬂd 0 the
understanding. I consider that preliminary charts and tables of numerical r.csul(s: ; lihe ; oinl
first instance be prepared and reduced to the mean sea level, in the Offices in whic ) ard:d o
field books, or the charts prepared from them, are lodged. They should then be forw Fepared
this Office, when the tharts will have their errors of projection correcte(?, and bhe g‘riaono-
for publication, and the tables of numerical results will be printed as appelfdxces tot esholﬁd bo
metrical Survey Tables of levels.. From these preliminary charts, final index maps as final
prepared in this Office, for the Districts included in the respective atlay sheets, as S?on o that
details of the whole of the various series of Canal, Railway, and Road levels ta}s?n )
District are received. These maps will then be available for being engraved and publishe (;f the

13. I propose prefacing the tables of levels of this Department with an accou.nt 0 tho
manuer in which our spirit levelling operations were conducted, and a general intro d.uCUO“ I
subject, with suggestions regarding the connexion of other levels with those of this survey:

~ jced by
hope to be ready to send the first volume to press about six weeks hence, and shall be oblige .

N 'd k .
your informing me how many copies will be required for the Departmeat of Public YWoiks

. No. 101, dated Ist July 1862.
From—Masor H. A. BROWNLOW, Superintendent, Eastern Jumna Canal.

To—Superintendent General of Irrigation,
In reply to your letter No., 799 of the
of record in which the various levels taken
collected and reduced to a common datum,
on a scale of two miles o one inch a series
1st.—Course and reduced levels at
lines in each district.

North Western Provinces. chape
20th ultimo, requesting my opinion as to th.e bon
over India should be presented to the public Wi d
T'have the Lonor to state that | would have prepare
of skeleton maps showing accurately :—

: sen b
2ndly.—Course followed by reduced levels at each mile of all lincs of levels tal&er:,rkys
*  the Great Trigonometrical Survey parties including levels of all bench-1

left by them.

3rdly.—~Pousitions of all principal towns,

e 0878 of.
muin lines of road, and era for purp
identification, .

. iy inches
2. These skeleton maps should be accompanied by larger maps (on a scale of say six i o
i ine i i inel . . nton-
to a mile,) showing in detail 1he principal features of ground for three miles round every ¢a
ment or large native city,

: . ey, and
tae outfail of a'l nullahs ani {water-courses, included in survey,
especially the high-water marl

of floods in these channels. Systems of drainage are “5“3“‘?
laid out in the dry season, and the contrivers are apt to neglect effects of back-water from receiv=
ing channels woich should be given theip due influence in the design. 1

3. Printed volumes of numerjcal results would be most useful as a check on the reduc.e
levels entered on the maps, and shoulg contain deseriptions and sketches of the bench-marks i B
which it would be unadvisahle to encumber the maps,

4. 1 would dixpense entirely wity seciions which would add largely to cost of work, ard
convey no informwation, that is not sforded to a practical eye by reduc;cd levels on a map. To

the general public the distorted scal distances would prove so deceptive s greatly to
neutralize any other supposed adva

ntage derivable from them.
5. Nor do Ithink that the lev

. 1d
els of every station where an instrament has been set up shou
be recorded, excepting always in ti

- ink
‘e vicinity of cantonments and large towns. In fact, I thiok,

e of vertieal

. snrended

ts whick alone the scheme under consideration can be intenc e

. 5 pos
.toconvey. Unless done on an enormoys scale and covered with contour lines, the rl’fP".t
. : N . . . jecte
maps could never do away with ihe necessity of a detailed survey for any particular proje

- le
Accurately fixed bench-marks, and a correct ideaof ¢ \dition of receiving channel are jnvalusb
aids in desigring any system of drainage, and ag mue

. . wect fro®
h as any Enginecr has a right to expech f
a general plan embracirg levels taken over 4l India.

. . r-course
each mile of the various water-shed and wate ,
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No. 490 ORDER THEREON 22nd D .lllb 864 No. 3,624.
Communica d for inform ’ ?ce M .1 (,1' « Engineers, with reference to
- . 490, _‘ ation and guidance to Supermten ing 2 e e -
o o fore : No 1 462 dated 91th Juna 1862, append dto th Chief Enain
i n v 1,304, - )
Proceedmos of Governme

: he 4th July 1862. :
Circular No, 1,897 of the 4t J (True Extract) LES A. ORR, Colonel, R. .y
Lo (Sigoed) CHAR Secretary to Government.

To the Superintending Engineerd. | o

Exd. T, O'Connor.
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onnection, and reduction to one standard dalum,

o '
y the President of the late Special (Chole

art:
_p ,rtlc‘llars connected with the 1eve

CIRCULAR No. 79 of 1864.
PUBLIC WORKS.

RNOR GENERAL OF INDIA IN COUNCIL.
>

PROCEEDINGS OF TIIE GOVE

Posric Wonks DEPARTMENT,
Fort William, 10¢h November, 1864.

Civil Works,
Miscellaneous.

of the levels taken for various

purposes all over India.

-

Read again™—

Public Works D Qe .
General of Tndia. epartment No. 1789, dated 12th May 186
Read also—

Letter N
Tﬁgon: ;ert Ko. 75—497, dated 20th August 1862, from the Offici
etrical Survey, to the Secretary, Public Works Department.

2, to the address of the Surveyor

ating Superintendent, Great

M
om a suggestion made

for remedy-
, of lines of

originated fr
ra) Commissions
with one another

th reference to whi

ResoLvrion.—This proposal

ino :
le\z; ;ht? absence of systematic connection
els in and around Military Stations, Wi

No. 10 of 1862 was issued.

9 o 7
2. The questionin a more general form W
I's Department, and a suggestion made

:tt:;)tn in the Surveyor Generd :
at a Table of Ieights above the sea-level of points accurately deter-
mined should be compiled and published by that Department. This
Sugeestion was acted upon, and the first yolume has already appeared.
3. A Circular (No. 37 of 186 ssued desiring that all
fhublic Works Officers and Railway Consulting Et.lginee'rs shoul(% supply
ti ¢ Surveyor General’s Department, on ,requisitions with any informa-
‘on they may possess regarding the levels of the country: .
S 4, Major Walker, the Super'mtendent of the Trigonometrxcal
urvey, in the letter above noted, recommends that charts of levels,

*how i tant
1C sho .

as referred for consider-

2) was also 1

er-courses an
Is of a Distr

ch Circular -



. .

. (2))y

The scales he consi
con H .
and Cantoumentsldzgs a.dvxsable, whenever practicable ' .
the mile, and for t,b ) lnch‘?s to the mile, for Distr"tare’ fo.r Cities
mile, the scal e general index charts one-fo icts one inch to
ale of the sheets of the Indian Atl urth of an inch to the
as.

5. Such charts and tabl
« the necessity of a 1 tables, though they could n : ‘
of great valZe, aﬁ'or((llitltleid Suj. vey for ‘any Pal‘ﬁculaivle)ioqzc: “'?Y e
‘\--...r&sults, hich would bz’ un '(;‘ systematic form and at a‘thn, o
to any Engineer PrOjectiSi ul to a variety of §€rsonsaz1;1d(ie, geners
whilst fally recognizing ﬂ?a works. But the Governm mvalual?le
maps such as A, ese advantages, is of .opinion tﬁnt of Ind.la’
they would occupy would ‘s nded would be next to impossiblat DR
gse' h All that seems practichfi:Oi:n;zust . onlany scale that so;ultél ebzuloli‘
o what is in their y stimulate the Loc riti
in question Preparedp:i\;ferr 5?1 %ﬁt manuscript maps O?Itﬁ: tg::i?t N
in the several v oo e ,provincial Chief Engineer’s Offi ion
25 to levels and bringine int; neers’ Offices, embodyingathe kno C(;} o
-~ all the levels of the?r ;1 i ?ne connected system, as SOOh s .ata
their Consulting Enqineez’“ofh;‘::ﬂ ;Zyzoads and canals, arf(i,iﬁil:ﬁ;
6. An immense extent of Indi ‘. )

and the rapid e i ' ndia has been gone o .
ata alrea(lljy, exlii;;?son (Ojf ?EIIIW?IYS and Roads adds dazle;‘ t\c‘)nttlkll thte b
immedfately, for- these 1 nfortunately, much.of. the work.is 12 St o eein
recording the results Ipurpases at least, from the want oft%?aga}n
| e f S, Su(-m n.crease.d atten’;ion should be paid to th}' em‘ o
‘ g suggestions might, as far as practicable, be att 1Sdp§mt,
: ’ ended to.

“7. The standard datum which
Military Stati - ich was order .
pmcticzb‘l’et"‘g:‘:i;;r(ég'cular No. 10 of 1862, shou?g 1t1(1) ::eidopted n ol
The same rule should tl()) ﬂ;‘e zero of t}]e‘ Great Trigonomet{‘izzlses’ when
canals, roads, Embankm:nt;) u?‘;:ved with reference to the level “‘"f"ey-
care should be taken to co , &c. In running fresh levels 50 all
datum, or to leave a bench-rrrllrzﬁlc{t t(thge new work with some l,mgi:rt:(;lelill‘
. connected afterwards. 5%

8. It should be u
nderstood t!
1)epal'tlne[lt sho hat the Operations Of . .
for obtainine a ald, as far as possible, be made to aid ghe Public Works
 vure of moia a system of levels all over the count the general scheme
ne or t' . Iv: )
execution of Teveu' ime by tt'ns Department should bi, but .DO expendi-
prosecution of ing operations, not required in cc permitted for the
n o w L
Pt 3 oo 0 };thc works, unless as an excep{igonlnectlon with the
¢ nmne 1 .
and an e*zten"iv(; ls(’:‘bet‘;elen a Great Trigonometricallas matter, and  to
an extens ries of locallevels or pl urvey fixed poi
i . a . point
ed in para. 10 of Major Walker’s letterp ces of importance, as suggest-
. . g

X AL /%a{' /mawg /Mﬁ cauey ///éme /.4, 2
) e ts ’,’,’ o ’/a/‘) /:

Mo dome ./'Am/ /élu% Z oL tor ’/Z’Ab w &ﬁ /’;k{% . |
‘ ' (‘?f‘/gum/él, _ ¢f7 [:/ o / L"/’"f%fu:uf

i

Survc 1 R
fl‘equznflem. The connexion of the datum points of out-stations may
. L
- canal {ifbe accomplished by help of the levels along lines of road or b,
auth(; n ant Of: attention to these points should be checlsed by superior -
1"1 y in dealing with all Engineering projects. ,

0. i . . ' ‘
with ¢ It will be desirable to encourage so far as1s found compatible
lation ‘i prosecution of the regular work of the department, the compi- ‘i

10 maps such as have been referred to in para. 5.
The various Local Governments and Administrations will no r,}}
i1 result from the systematic ¢
.

- Couneil inv;
ncil invites the co-operation of allin th

(3) |
neerSQ.Sh;I‘lgz s]peciél-l attention of all .Superintending and Executive Engi- | ‘ ﬂi
measures Shou;fl blrected to the importance of these subjects, and
every Executive Di e.faken for t}le gf’adual and systematic adoption in
jects inv01Vin:Tel IYVlbfon of olne. invariable .st.andard datum for all pro-
datum Shouldo N evelling opera.txons appertaining to the division. This
metrical S » 43 S00M a8 pra({tlcablfz, be referred to the Great Trigono-

urvey Zero by connexion with one of the fixed points given in the

publisl , .
] eVe1; l\eﬁ‘ntamci When the connexion has “been made, the whole of the
vill of course be given with reference to the Great Trigonometrical.

:};)ﬁ::hb(e quite aliv? to the benefits which wi |
1z and mapping of the data at their disposal, and [Iis Excellency in

is important work in some
it may be found practicable.

so far as
e subject into further con-

such R
manner as above suggested;

The ~
Surveyor General might usefully take th
ith the various Gov
to the progress made_ in
A

sideration i
ion e ..
In commumcation w ernments and Adminis-

trati
ons . . .
, and refer in his annual reports

various .
parts of the country in carrying out the mtentu}n.f -
. P .
e ”
S

the lefger,' with an-

s Resolution and
the Superintendent,

Orper.—Ordered, that thi

Madrns, . nexure, from
ombay, Iritich Burmah. . . . !
Bongal. Britih el o Great Trigonometrical Survey, be
N.W. P, Mysore. . R
Punjab, Hyderabad. circulated to the various Govern-
Oudh, p ;Y G.s afentst Raje . . 4
Central Provincds 1, r‘utt:m':\ and gentrad _.ments and Administrations mar-
A s Lndia, # . . Y
to th % ‘: y 2 /’gmally noted, for information; also
(¢] t e h . 'L; " » { /‘, ra . ~ “:' .
Iiligary Department r coamunication to the. Surveyor General
ical Survey.

at Trigonometr

. ‘ — —/"07/'0—*»—‘-
e /';,’/71 /(('/"\) Colonel, B. E.,
5 o the Govt. of India.
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1 ) . Aiscellaneous. ' P .

' - Y %
Lo, oo ResorutIoN. . -~

i . CrncvLar No. 79
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1462 Al 24 ,\§£k. 2.

;

Secy. To GOVT. OF INDIA, /
IN THE ?:F& Works, DEPT.
P

Dated 10tk November, 1861,

.

; Received /7 R\d ec 77 .
] . ” _
Wews 7

I
,M_ '.. i
1 ‘ B R _. . . . \U \ - 4
Communicates the views of the Government of . 4 e e e

) Tudia on the method to be followed in connecting I . .

: b 4 and reducing to one standard dutum the levels taken ; : - :
! ! :
[ N u

, -~ - - D “ or vari wrposes all over India i

P ‘ L e o or various purposes all ov . §
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